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DISEASES 

LOCOMOTIVE APPARATUS. 

SENATOR. 





DISEASES OF THE LOCOMOTIVE APPARATUS. 

IN accordance with traditional usage, a certain number of dis
orders affecting the organs of locomotion are inclnclt>d in the 
domain or lllPdicine. They have one feature in commo n, viz., that 
they are idiopathic, clue to intemal causes, 01-, at any rate, 11ot 
chw to a wonnd or c•xtei·nal injnry; moreo,·er, they either do not 
call for any operative interference, or they do so only in a sub
ordinate dPgl'PP, 0 1' for tlw !'Plier or certain Sl'qnPlm. This p;roup 
includes the Rheumatic "Ufections of the .Joints and Muscles, 
togrther with some other articular and muscular c1iso1·c1ers which 
arc usually associated with rheunmtism: gout, arthritis clefor
mans, rickets, ancl mollities ossium. 

The Rheumatic Affections of the Joints and llttscles (ltheumatism). L 

Bmr,1ocm.\r11Y.-011l. E.tllmdu.~ {R1ilfo11), De Rhcumatismo l't pkuriticlc dor;:;ali, 
etc., in Opp. omnia l\'. Gencrnc, 1762. p. 313.-Sydeuluim, Ohs(•n·:ttioncs 
:Mctlicac, S<.'ct. VI., Cap. 5; and Processus intcgri in morhiil, etc., de ihC'uma.
tismo.-C'ullen, }[eel pract. No. 23-1, ctc.-Stull, lht. med. Yol. I., JI!. , V.
Virn S1ci li'u, Commcntar. § 1400, ctc.-JJ1ufmm, De acre ct morhis cpidemicis. 
London, 17.J2.-P1111J1tl'll, Traite <le la noutte ct du Hhunrntismc. P11ri~, 1770. 
-8,wra9Nt, .Nosolog. :;\Iethod. Clnss. YU., gen. IIL, Hhcumat.-C/11111ul, E..;sai 
sur It· Rhumati~me. Pari;:, 1812.-The same, Lectures on Gout nnd Rhrumatism, 
edited by Hcquin.-Sc1ulamor ... , Treatise on the Nature' and ('ure of HhC'umatism, 
18IG.-G1u.m·, Aper<;u sur le Rhumatisme en gener:li . .Muntpellicr, 1817.
Dz,,w/i, Die llautschlackc oder skorischer Entziinc.lungsn.:iz. Ll'ip1.i.!.!, 1~2~.-
1'/u! .~rw1r, Was i<;t Hhcunrn. und Gicbt? llallc, 1820.-0wlrt dr li111r, De la 
Goutte ct du Hhumatismc.-T/w aame, ,\n fnfallihle Remedy for Gout und 
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Rhcumatism.-Sd11J11.l.ei11, Vorlcsungcn iibcr nllgcmcinc und spcci<.•llc P\lthologic, 
etc. WU.rzlmrg, 1832. ll.-Eismmann, Die Krnukheitsfomili e Hhcuma. Erlan
gcn, 1841 .- Tlte 1J1w1f, Die Pathologic und Thcrapic <ler Rheumatoscn in gcncrc. 
"\Vi.irzburg, 1800.-H. Jfitcleod, 011 Hhcunrntisrn in its various li'onmt-1'odd, 
Lectures on Gout anJ. Hhcumati:mi. Lomlon, l tH3.-Gutt.~clllllk, Dat·~tdlung 
dcr rhcumati~chl'n Krnnkltc1tcn. KUln, itHJ.-fi'aller, Ou Hlwumatism, Hhcuma
tic Gout, and Sciatica. London, 1860 (3<.l c<lition).-Jlcri~e, Rationcllc Patholo
gic, 18-'>3. IL, p. 231.-J. Vi.1Jcl, in Virchow's IL.11H.lbuch dcr spccicllcn Pathol
ogic und Thernpic. I. 18.J..t. p. 471.-J. ~lh·J:iwd, r, H.hcumatism and Gout, their 
nature, cause, and cure. Lonclou, 18JS.-B'tlf , Du rhumatismc \'iscCiral, Th~se. 
Paris, 1Sthi.-.V.tcario, )Pmoirc sur l:L diatli~sl! rhumath;male ct sou traitcmcut. 
1860.-Desyuins, Du rliumatismc ct di.! la diath~sc rliunmtismalc. Bulletins de 
la Soc. de M<id. de GiLnd, 18G8, HH.iD. - IfJ(ul, A T reatise on Gout, Hhcumatism, 
and the Allied .\.fTcctions. London, 18il.-C. Hiiler, Klin ik dcr Gclcnkkrauk
hciten. Leipzig, 1$71. p. JS. Also his AllgJmeinc Chirurgic. LC'ipzig. 1874, p. 
220.-Cunsult also thJ various hancl-books of general pathology ancl surgery, 
as well a'i thJ books cnum.::rn.tcd iu thl! bibliography of Gout and Rbcumar
thritis, aud a multitude of papers contributed to the Journals. 

Iutroductory Remai·ks. 

The term Rhezww (piw, I tlo1Y), l ike the somewhat later worcl 
R!ie111flatism, was employecl by the oldest writers on medicine as 
a 8ynonym of catarrh (mT<t, piw), to denote all tl 1ose diseases 
which were attributed to the dPtlux ion of an ac1·icl humor, gene
ratecl in the bmin, into various parts of th1• bocly . It is in this 
sense that the \\'OJ'cls "rheuma" a ncl "rheumatism., are reppat
edl.r e111ployed h.r llippocrate", GaJ,•n, Paulus Aegineta. Uaelius 
Aurelianus, Alexander of Tralles, <'tc. At a later period, the term 
'· catanh" graclually bPcame specializecl to clenote affections of 
the mucous surfaces; while a rnri<'ty of clisorclers, snppos<'cl to 
:Ui::ie from thp circulation O[ nci·id humors, conti !Hi(-'d to be 
known as "rlwumata." Ball.on ius was the fi rst who c.lr'fin itely 
rrnployecl tlit• wonl "rhenrnatism,, to denote n1gue ]mins in 
PXtPrnal parts. i. e.1 in tla~ joints antl muscles, and to distinguish 
tlw111 [rom gout, with whieh they Imel pl'l·l'ionsly bePn con[ounclecl 
undpr the co111111011 name oC '·a1·thritis." Syclrnltam clrew the 
l ine lwtm•en gout a 11 c1 rlwn111atis111 more sharply still, call ing the 
former disease "pudagra.'" Neverlheless, long aftt.lr his tirne, 
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and en•n in lh<' presrnt century (Chomp], Pidoux, .\l<'xanc1er), 
we find tht• two afft·<·tions oftpn grou1wd togetlu•r a~ tli\"l'l'::5 maui
festations of one aml the $ame lt11moral vice-iL rheumatic or 
gouty dyscraoia. It is only of late years that this view has 
been a I together abandoned. 

Expornre to cold \\"as early recognized as an nn c1onbt<'c1 cause 
of some, at nny rn.te, o[ the affections Wl' an .. 11ow t'Ol-l::'idt>riug. 
Indeecl, there was a tendency to assign all cas""' for which no 
other cause conl rl be di scovered, to the inflnencP or cokl-a ten
de11cy fostered by the fact that tlte usua lly suddl'n outbreak of 
these painrul maladies in individuals previously lwallhy seemed 
to tally better with this hypothes is tha 11 with any other. Ac-cord
ing ly, the. causa l elcm .. nt of chill got 111ixl'd up \\"iLh tlw id<'" of 
rheum a tism, and g t·aclually assuml'd so promittr•nt a phl<"<' that 
the word '~ rhe umatism,, ca.me to be almost synonymous with 
"disease cau:::;ecl by ca.telling cold.,, It becanH\ u'."iual to inl'ludt• 
undPr the heacl of " rheumat ism, , C\·l\ry painful di:::l)n~e in 
which exposnre to coltl co uld e ith er be shown or ::tssnnwc.l, in the 
absence o r any Otltl'I" c1iSCOl"eI"abJe CU.USL', to Jtan• preePdt•rl the 
outburst or thP symptoms. Tlte door was thus thrown open to 
a great Yaril'ty o[ maladies; and toll"ards the l'llll of the la:;t 
::tllLl thl_.. bPginning o[ the present century, ph_p;icinns hac..l come 
to speak, not merely o[ a rheumatism of extPrna1 parts-as Bal· 
lonius had done-hut of a rheumatism or intern al organs like
wi se (rlu'ltnwtismus 1>iscerwn, endorhewnalisnws). It was not 
until tlw progrpss o[ morbid anatomy had enabl ecl ns to local ize 
clisPase in the tissues and organs, and g iw•n n s a. cl('cper insight 
into the natiu e of morbid changes; not until ll"e had disco\'ered 
a multitude of pt•evionsly unknown noxm a nd thei1· influence in 
prnc1t1cing strnctnt·al a ltPmtions; not until the perfection o( our 
cl iagnostic nlt'thocls had given ns 11owPr to detect dist"ase in incli
,·i rhrnl organs dtuing life with a precision hi ther to undrPamt of, 
that till' cl omain o( rheumati sm \\"US once mOrP rest ri cted within 
reasonable limits. In the endeavor to loca lizt' d isease as much 
as possible-to connPct it with definite strn ctnral alterations
obse1Ters began to separate the di sorders o[ internal viscera 
(now more easy o[ recognition), those of the bonPs, and finall y 
the varieties of trne neuralgia, from rheumatism. There still 
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remn.i1wd n. group of ::uticular and muscular afflictions for which 
morbid anatomy had failed to discOl'er anr adcq uate explana
tion, either because the comparatirn infrequency of a fatal issue 
gave little chance for post-mortem investigation, or because t!ie 
changes actually found did not suffice to clear up the essential 
nature of the disease. For this group of maladies the term 
'·rheumatism'' has been retained up lo the present time. It 
thus includes "all painful affections or the joints and muscles, 
with their tendons and fascire, which are either clue to cl1ill or to 
causes which cannot be ascertained, ancl are, tllerefore, assumed 
to be atmosphel'iC." 

Such a definition as this must needs cover a great variet~· o[ 
disorders, wl1ose only common symptom, viz., pain (which must 
Pxist throughout the entirn course, or at any rate at some stage 
-especially the earliest-or any disease that claims to be rallccl 
"'rheumatism'' in the sense in which the word has hitherto been 
used), is very far from sufficient to serve as the distinctive mark 
of a pathological group. Any additional characters which may 
ha"e been assigned to the grottp in order lo justify its retention, 
are either wl1olly secondary, or else not constant, and are by no 
means peculiar to all the diseases which are still comprehended 
undPr the term "rheumatism." ~rhe nature of the pain
saicl to ho exceptionally" tearing" ancl "draggi ng''-is far from 
being distinctive. The transient and variable character of the 
symptoms, the tendency to become complicated, 01· to alternate, 
with diso1·ders of internal organs (to undergo "mctastasis"),
th<'se features are peculiar to one only of the diseases belonging 
to the group, viz., acc1te polyarthritis; they are quite foreign 
to those which have been clescribed as "chronic articulat· rheu
matism/' and are wanting in a number of affections commonly 
known as "muscular rheumatism.'' Fina.lly, the idea. of a 
"rheumatic diathesis" is least of all peculiar to the diseases 
includPd in this grnup. \Ve speak o[ such a diathesis when we 
!incl a patient, who has previously suffered from one or other of 
the above disorders, affected by it a second time or oftener; 
more especially i[ the exciting cause seems trivial, and fails to 
give ri se to any similar disorder in other persons. But we meet 
with precisely the same phenomenon , i.e., a tendency to rnpeatecl 
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illness of a spec ial kind on trifiing provocation, at least as fre
quently in a variety of other affections, wi thout, on that 
accoun t, a:;snming the existence of a pec uliar diathesis. \Ve do 
not s1wak of a "catarrhal diathesis ., when we fi ml a pa tient 
gPtting bro nchitis on the smallest occasion, or liable to repeated 
a ttacks of sore throat ; still less, when a patient who has once 
had pleuri sy is a ttackecl by it a second, third, or fo u1th time, 
aftPr catching cold, or even without ascertainable cause. \ Ve 
see no more in this than the tendency of any organ which has 
once sufre1·ed from disease to be affected again; or, a:; we often 
put it, to beeome a locus minoris res istentice. Tho join ts, tl1e 
musclPs, and the parts connected with them, form no exception 
to the rule ; they , too, are very liable to repeated at tacks of any 
di sorder from which they may have sufferecl once. Not even 
the fact- ques tionable as it still is-that polyartbri t is i:; heredi
tary (p. 21) can be rega rdPd as peculiar; for an inheri ted prn
d b position to disease of the mucous membranes is still more 
common, and nndonhtPdly exists in sc roful a. It is certainly 
most inadequate to prom the existence of a" rheumat ic diathe
si:-;, .. at lpast in the ,,-ide sense in which the word " rhrnn1atism" 
is now employee! ; at the u tmost, i t can onl y prove the existence 
of a constitutional tencl~ncy to polyarthri tis-to one only of all 
the di seases inclnded in the group. 

And yet tlw notion of a " chill " s till lingers in the back
ground ; it is so intimately bound up with on1· idea o r rheuma
ti sm as to g ive this nosolog ical class th e appc:ll'ance or hn\'ing 
been constni ·ted on a substantial etiolog ical basis. Indeed, thi s 
is the commonl y accep ted view; the epithet " rheumatic., is 
taken to mean ' · caused by a. chill or other a tmospheri c influ
ence," and the word ·'rheumatism " is specially npplied to 
those articular a.nd muscular affections which a.re due to a chill 
or other atmospheric ca.use, and which are therefo re understood 
to be of a '"rheumatic" nature. Nevertheless, thi s view is 
unmistakably defective. First, as regards the phenomenon of 
" chill" itself. 'rhis is far from being purely imaginary, as 
many people are nowadays inclined to think; on the contrary, 
it would be the part of wilful blindness to deny its existence ; 
but it is likewise true that the term is far from clefu1ite, and. 
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that the mechanism of the process is highl y obscure. It is con
stantly being misapplietl both by the profession and by the pub
lic to denote e\"CI')' sort of noxa, known and unknown, and often 
as a cloak for ignorance of the trne morbitic agency. Bnt even 
iI we n•stl'ict the term ' •chill " to its primary etymolog ical mean
ing, viz., a hmtful withdrawal of hen,t, we shall still find it 
impossible to maintain the aborn conception of "rheumatism,'' 
for the malaclies included in it are by no means always due to a 
demonstrable chill ; on the contrary. rna.ny of tlwm a!'e certainly 
due to causes of an entirely different kind (e. g., Jliyalgia cervi
calis, lwrnbalis). These, at any rate, would have to be elimi
natetl, if we desired to constrnct a patholog ical group on the 
etiological basis of "chill." But even this would not dispose 
of all ottt' diffi culties. Tlwre would be no reason for limiting 
the term " rheumati sm" to the joints and muscles-no reason 
why we sl10uld not return to its older denotution, which had, at 
any rate, the merit of log ical consistency, since it comprised all 
diseases known or believed to be caused by chill, the subclivi
sions of the group being founded on the particular organ affected 
(rheumatiom o[ the brain, lungs, plema, joints, etc.). After all, 
the joints and muscles exhibit no exclusive or even pre-emi
nent susceptibility to the effects of the chill; the respiratory 
organs, for example, are on a level with them, or perhaps above 
them, in this respect. Moreover, even those muscular and artic
ular affec tions which are really due to chill, are not thereby 
im1ividnalizec1 ancl markecl off from their neighbors; on the 
contrary, they occut· under many fonns, any o[ which may 
rnsult from other noxre, as readily as from this. The truth is 
-and here we have the final ancl conclusive objection to the 
scheme-that chill, whatever meaning we may put npon the 
worcl, is quite incompetent to sen-e as af1tndarnentwn divisio
nis in nosology. Chill as a morbific agent presents no analogy 
to a poison which, when it has once enterecl the body, invariably 
gives rise, uncler similar conditions, to a train of similar phenom
ena of a kind peculiar to itself; no, it rPpresents, for the most 
part, an aggregate o( processes which operate as so many distinct 
attacks upon any and every organ and tissue in the body, ancl 
which may therefore lead to an endless variety of consequences. 
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As regards "other atmospheric influences," their reln.tion to 
the diseases we are now considering is either hypothetical 01· so 
obscurt> as to remler them all but synonymous with " unknown 
in011ences." Hence, they are even less suited than '·chill " 
itself to serve as a basis for nosologieal classification. 

"'e are thus landed iu the conclusion that the group of dis
eases incluclecl under the head of " 1'11enmatism," taking the 
wo1·d in its usual sense, has no raison d'etre from the point of 
Yiew either o[ morbid anatomy or oE etiology; neither does it 
represent any constant aggregate of clinical symptoms. The 
word itself is a su1Tival from a time when medicine did noL aspire 
to anything beyond a merely symptomatic conception or the 
majority or di seases. 'Vhere knowledge of the intimate phe
nomena mn short, the gap was stoppecl with speculali rn ancl 
hypothet ical assumptions. Thus the fundamental link between 
the cfo;eases denoted by the term " rlwumatism,' ' and grouped 
together in virtue of purely superficial characters, was looked 
for-now in a rheumatic poison or acid nasis, now in electrical 
conditions of an abnormal kincl,-nay, e,·en in a similari ty of 
reaction to particular remedies, etc. These hypothesC's ham all 
broken clown, at any rate in their applil'ation to the cliseasl'S col
lec tively designated " rheumati sm." E,·ery attempt to bring 
the latter under a common category, with a claim to seiPntific 
recognition, has foiled in the po.st, aml will probably fail in the 
fntnre. Fo1· "rheumatism," as now unc1erstooc1, poss0,scs as 
little pathological homogeneity as it dicl at a former period, wben 
Hs domain was wider than it now is. Its limits have !wen g1·a
c1ually nanowec1, year by year; gout, arthritis cleformans, the 
articular neuroses and other forms of neuralgi a, the painful 
affections of the muscles depending on toxic ancl iufectil'e pro
cesses, have been successively withclmwn, as they were founcl to 
be disorders sui generis, or due to special causes. " ' e may 
fairly anticipate that the pathological residue which is still com
prised under the head of " rheumati sm " will continne to 
undergo the same process of differentiation, for there can b0 no 
doubt that it includes di seases which are mclically heterogeneous. 
For in stance, "acute articular rheumatism " and "chronic 
articular rheumatism " have only the most superficial resem-
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blanrr to Pach other. They both affect the joints, aml that is 
Llll' sole feat ure th<'y have in common; in all other respec ts they 
a1·p prnfou1Hlly unlib'. One is acute, the otherchrouic; but this 
is tlw least important of their dilferences. The former b an 
acu!P fl'bril c eonstitutional disease, pathologically allied to other 
acute con:-;t itutional diseases, more especially to certain in fec . 
tb·e maladi<'s' (111ala1fal fever, influenza), whil e the latter is a 
purely loca l affection, "·hose relation to the form er may fairly 
be lik<'nPcl to that which subsists between a bronchial or con
ju11rti1·al eatanh and an attack of measles. (Cf. Chronic Rheu
matic ~\. rl11l'iL i s . ) Then again, "gononhre:il rheumatism," by 
Yirtuc of its eansal connection with urethral inflammation, is so 
thorongh ly di:itinct both from thi s a nd from every other form of 
rhl'umati s111. that its et iology alone is enough to exclude it from 
a group of diseases attributed to "chill or other atmospheric 
in1lu l'l1<'P~. ·· Finally, " muscular rheumatism" form:5 a wholly 
indelinitl' catrgory, which comprises all painful affections in and 
about thP muscles to which no othe1· berth can be assigned. \\Te 
may b0 alloweJ to say of it, in the words of the old rule : "Pains 
which do not admit or being defined are terml•tl rhP11111atism .'' 

.. \.ecord i11gly, H ''rheumatism" rannot be maintained as a 
nosolog-ical category, it necessarily follows that the term itself is 
not merely superfluous, but, as has been pointetl out by H enle, 
and more recently by Ilueter, positively detrimental ; s ince it 
calls up erroneous, or, at any rate, nnfonnc1ecl notions of an 
underlying harmony between rnrious form s of disease, some of 
which we kn ow to be di stinct, while conceming others we are 
very ignornnt. These objections, however, do not apply to the 
arlj ectirc " J'heumatic." This is nsed, in a general way, to 
denote affections caused either by an actual chill, i. e. , a hurtful 
withdrawal of heat from the body, or, by some unknown agency, 
concern ing which we know or are able to assume that it is not of 
a coar ely mechanical kind, nor yet a poison or contagion, and 
which we tlwrl'fore suppose to be a physical change in the 
atmosphere. " ' e are justifi ed in keeping the term "rheumatic" 
in th is sense-in which alone it is now employed- for the sake 

1 Cf. Jlil'sc!t, Handbuch der historisch-geographischeu Pnthologie, I ., p. 598. 
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of emn-enience. It inrnh·es no theory. Its rejection \\"onkl 
ohlige us to enumerate a.11 the abo,·p-named causes in cn•ry 
instance, specifying them as present or absent. ~Io1eon'l', the 
cffc'l'l" of a chill 31'0 frequently combinecl with those or other 
at111ospheric condition;, without om being able to unnHcl the 
combination or to assign each part of the complex reoult to its 
appropriate cause. 

I ham aln·ady explained, at some length, that en»i the 
aclmi:ssion of a. common ·'rheumatic'' rause for diseases other
wi~t1 unlike does not entitle us to throw them juto a single 
group. . . .:\ccorc1 ingly, we are not inconsistent in discarding both 
thP name and the group "Rheumatism," while we retain lhe 
epithet "rheumatic,·' at any ratp until lhe ,·arious cau~al foe 
tors still embraced under the latter term kn·e come to be fnlly 
understood . On the contrary, we simply obey the usual custom 
in pathological nomt>nclature, and keep within the present limits 
of onr knowledg(\ when we distinguish those di:3l'ascs whose 
morbid anatomy has been thol'Oughly im·c>stigatecl (the artif'tllttr 
class) as arthritis, arthromeningitis, or polvart71ritis, according 
to the parts chidly or ewh1si,·elr invoh·cd; while we cle:;ignate 
tlw muscular affections, about who:st> nnatomy we know kss, 
broadly ns lll?JOpatltfrs-or, since pain is the lc>ading- feature i11 
most of them, as myalgias; both the articular aml the muscular 
class o[ these nlYections being termed "rheumatic,,. jn order to 
distinguish them from symptoms 01' stn1ctu1·ccl alterations or a 
si 11 1ilar kincl nrbing from other cattS<-'S .1 The nd<lition of tho 
epithet "rheumatic ., does not inrnlve any closer relaLionsliip 
b<'tw<'en these l\\"O kinds of process than may be supposed to <'xist 
bt>twel'n n.. "rheumatic., plPnrisy and a, " rheumatic 11 paralysis; 
1wither does it imply any theory as to the local or constitutional 
nature of any given malady. 

In harmony with the above pri nciples, the following nre the 
diseases to be described in the ensuing pages: first, Rheumatic 

1 The anatomical nomenclature of '1 rheumalic" joint-affections proposed by Tlueter 
is inadequate for the purpo<>c in Yiew. For ini;tunce, the term "Polyarthriti.q i:;yoo\•ia
li.q1 11 for acute rheumatic polyarthriti.s. is not enough to distinguish it from other forms 
of multiple synovitis. such as the pyromiCt and many others which have not yet 
nt.tra.ctei:l much attention (e. g., the scorbutic form). 
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Polyarlltrilis or Rlteitrnartluitis, essentially a constitutional 
disease ; next, those affections which may be regarded as of local 
nature, viz., Chronic Rheumatic Adlirilis and the ,-arions 
forms of Rheumatic JIIyopatliy or ,1£yalr;ia. As a clisease of the 
joints, Gonordueal Artltrorneninr;itis is inclndecl among the dis
orders o[ the locomotive apparatus, while with the" rheumatic" 
forms of myopathy we associate certain other alTections of the 
muscular system usnally dealt with by the pl1ysician. 

1. Polyarthritis rlleumatica acuta. 

SPECIAT. Brn1,1001ur11v.-lliiygarth, A Cl inical History of Acute Rheunmtism. 
London, 180G.-Dmn's, Untcrsuchungcn Uher llcrzcntziindungcn ncbst ll'ells1 

B.::mrirkun:f'll iiher Rhcumatismus des llcrzcns. Deutsch. Halle. 1816.-Bouil
latul, Noun:llcs recherches sur le rhunrntismc nrticulairc. Pa1·1s, I :36.-1'he 
same, Trai t6 rlu rhumatismc aigu. Paris, 1840.-FarnivaJI, On the Pathology 
of acute rhC'umatism and the prevention of heart-disease. Lnncct, 1844. I. 11. 
-Kubik, Bcitriigc zur 1'herapie des Rhcumatismus. Pragtr Viertcljahrschrift. 
1817. XV. p. 121.-D"cltilly, Bulletin de l'Aead. de :\ICd. 18,jO, p. G65.
Kersten, B.:iitrilge zur 8f'h. des liit zigcn Gelcnkrl1t'l111l. Deutsche Klinik, 1849. 
26.-Brmr/un·dal, Sur la pnthogCnie ct la tht!rnpcutique du rhumatismc art. nigu. 
Annuairc de ThCrnpcutique. 1851.-Gurlt, Bcitriigc zur ycrgleichcn<l. pnthol. 
Anat. clcr Gclcnkkrankhcitcn. Berlin, 1853.- ll"underliclt, Jlandbuch dcr E!pcc. 

Pat11. n. 'l'hcrnp. 1856. p. 612.-llrgner, Der acute Gcl cnkrl1cumatismus u. 
seine B.::h'tndlung durch Citroncnsa(t. Disscrt. Zru·ich, 1837.-Ctubler, Sur le 
rhumatisme rC-1'6bml. Arch. gCn. de :MCdccinc, 1857. I. 264.-Lebert. Klinik 
des acntcu Gclrnkrhcumalismus. Erlangcn, 1860.-Griesin,'le-r, Ucbcr die pro
trahirte Form dcr rh rumnt. IIirnaffcction. Archiv d. llcilkundc, 1850. I. 
p. 23:J.-1'un9d, Klini<:chc 1Iittheilungcn. lfomburg, 1862. p. 102.-Rnuch
fit8S1 Ucbcr Gclenkcntziindung u. s. w. im !=;;(uglingsaltcr. Petersburg. mediz. 
Zt.schrift. 18G'.l. TV. p. 193.-0hf!m,>ers, British Med. Journal, 1803. No. 139. 
-R. 1Q{h1mm, in Pith:i u. Billroth's Hdh. dcr Chirurgic. IL 18GJ. p. 4!H.
Jl. Dnnies, On the treatment of rheumatic fe,•c r in its acute stage exclusively 
by free blistering. London. 1864.-T/ie saml', London Tiospital Reports, t SG6. 
IT. 138.-Frrvf'f, Du rhumatisme artic. ct de son traitcmcnt par Jes ,.C,.,icntoircs. 
Arch. gCncr. 1863. tr. 53 1.- Tlt. Simon, Ueber Gcisteskrnnkhcitcn im Verlanf des 
ncutcn Gclrnkrheumat. Annaltn des Charit6·Krankcnhnuscs. XTTI. 1SG5. p. 67. 

- Venmy, Gaz. mCd. de Lyon, 1867. No. 2-5.-Ji'iiller, Guy's H osp. Reports, 
18G7. 1.-Tl1e stimr, On the nature of rheumn.tic inflammation, etc. Brit. Med. 
,Journal, 11 April, 1868.-Gull d': Sutton, Rem.arks ou the untuml history of 
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rhcumn.tic fcvcl'. Med. Chir. Trans. 186!). II. p. 43-/L Ferber, Die uervOsen 
Erschcinungcu im Rheum. acutus. Archiv. cl lll'ilk. 1860. X. 2:l3.-7'lte 
sairu, Hhcumatismu!>, Chorea, llcrzaffcction. lhidcm. 1871. XII. l.- 11'. JI 
Dickinao11, Tables illustrntiug the effect of n·mcdic~, etc. Lancet, 1860. I. 
No. 5-8.-C. IIiiter, Klinik d<:r Gdcnkkraukhcitcn. Leipzig, lt:171. pp. 58-
203.-C. lh,y11uwn, Uchcr Rhcumatismus. Yirchow·s .\rchi\'. 1872. Ln. Ucft 
3.-Auy . .Jluyer, Ucbcr die complic.1tioncn des ncutcn G...:knkrhcum:\t. Di,.s. 
Berlin, 1872.-L. CuncaW, 11 rhcumatismo articolarc acuto c l'apparccliio 
iunmovibilc. Rivista Clinica. 1860, No. 1, and 1872, No. 27.-Picut, Ou rlm
mati:-mc aigu, etc. Paris, 1873.- lV. Winteruitz, Ucbcr Katnnhalischc u. rheu
matischc Proccj:;sc nnd ihrc Bchandlung. 1Hitthcil. <lcs ii1zllicl1. V<:rcins in 
Wien, 1873. No. 22.-Runge, Die Erkiiltung. Deutsch. Archi\• for klin. J\lcdiz. 
XU. 220.-0chmc, Die BE.:handlung des Rheum. acutus mit fcstcn Vcrbiinden. 
Archiv dcr llcilk. XIV. 385.-Gueneau de ,V111J1Jy, L{'(;ons cliniqucs sur le 
trnitcmcnt du rlrnmatismc. Union MCdicalc. 1873. 3-17.-Ji'. llrtrtmarrn, Der 
acute und chroniscl1 c Gclcnk1hcumatismus. Erlungl'n, 1874.-F'. .Jlnlk, L'cbcr 
Entstchung' \'On Erkiiltungskrankheiten. Hcicllcrt. u. Dubo1s-Hcymond's Archiv. 
1874-. p. t;JD. 

Ac11terlie11mctlicpolyarthritis [rheumart11ritis, polyarlhritis 
sy11ovialis (liuder), febrile rlteumatis11i q/ the joi11tsl is a co1t
stitntional, non-infecting malady, attended hy fever, which sets 
in with inllammation of and exudation into the joints, aml often 
with inllamnmtion or internal organs also, especially of the 
serons mPrn branPs. 

I have already stated in the course of my introtlucto1y 
remal'lrn that t!Je physicians of antiquity and of the middle 
ages were well acquainted with tl1i8 di sease, ,.itJ1ongh they con
fonmled it with other affections of the joints, under tho general 
name of "artl1rilis." Ernn in Hippocrates (De i lftectionibus. 
Ed. Kiihn, Lipsiae, 182.J, II., 406) we find mention made of a 
form of arth1·itis, attended with [e,·er, during which now one, 
now another joint becomes painful, occuning by preference in 
t!Je young, seldom proving fatal,-a description whiC'h can only 
apply to r!J Pumarthritis. Later writers added little to this 
account of the disease; they pref,•rrt•d to discuss its ""ential 
nature by the light of the pathological doctrines of tl1t'ir day, 
and tri~d to elucidate the shifting charadrr of tlw joint-symp
toms and thP fr1·qnent occurrence of visceral complications-the 
latter a fact which hacl also been known from of old. Cullen 
was the firot to take a decided step in adrnnce, by laying stress 
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Oil the inflammatory character or the joint-affection, and by 
separat ing it, not only from gout (as some of his predecessors 
had already do1w), bnt also from chrnnic rlwumatic arthritis 
(so-called "chronic articular rhenmatism "), ancl from rheumatic 
affections of the muscles (muscular rheumatbm). A still more 
in1pol'tant addition was made to our knowkclge wlwn diligence 
in post· mortem inrnstigation disclosed the special frequency of 
canliac mischief-pel'icarditis, endocarditis, myocarditis. \\'ells 
seems to ham been the first to point out the connection of these 
disorders with polyarthritis, and actually to designate them as 
" rh<'l11nati sm of the heart." 'Vlwn, during the eal'ly part of 
this rcutury, we became better able to recognize the ex istence of 
such complications chu·i ng life, observations rapidly accu11rn
lated, especially in France, showing the frequency of inllamma
lion of the hea1t a nd of other organs in the eomse of rheumar
tl1ritis (e. [!., Chomel, Joe. cit., and in Dictionnaire de 1I6clecine, 
artich• Pc•1'icarditis, etc.; Andra], Clinique 1Il•dicale, 1835, II., 
502; III., 416). It ll'US Bouillancl, more partitulady, who drew 
general attention to the cardiac complications of acute 1'11eumar
Lhl'itis. He went too fur, !Jowevcr, in viewing them as normal 
frattnes of Lhe disease. 

F1·ench physi<·ians, again (Tier\'ez de Cl1{•goin [1845], Gubler, 
et al.), we1·e the lirst to give special attention to the occurrence 
of S<'ve re cerebral symptoms in certain 11nfa\'Ontble cases of this 
disease. \Yi thin the last ten years, moreO\'Cr, a rapid elenttion 
of tenqwratu rc has been observed to precetle the fa lal issue in 
most eases of this kincl. 

Finally, Griesinger was the first lo notice the relation of 
cc1tain forms or insanity to a predous attack of rheumatic poly
a rtlu·ilis. Ile believed them to be essentially connected with 
the rheumatic process. 

Etiology anti Patliogrny. 

" re are acqnaintecl with a rnriety of conclitions, some gen
eral, others spPc ial , which favor the cl<'\'rlopmrnt of rheumar
thritis. Amung the former, climate and season occupy a fore-
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most place. According to Hirsch (l. c.), "rheumatic fever, in 
marked contrast to the other disorders usually inchtdl'd under 
tlie hmd of rheumatirn1, antl which are all but uni,·ersally dis
tributed o,·er the earth·~ surface, must be rpgarch-'cl as }Jl'l:'·L'llli

nently a disease of temperate latitudes.'' It is rarely met with 
in the polar regions, while our information about its prernlence 
in hot countries is very contradictory. This may be asc1·ibed 
partly to telluric differences, partly to difl'e1·enccs o[ race-the 
liability of the inhabitants of a gi,•en country nnying as thq 
happen to be indigenous or immigrant,-partly, no donbt, to the 
inadequate data at our disposal, and the rn1·iable denotation of 
th e tetm "rheumatism " ; but e\'ell in temperate 1·pgions, morn 
especially in nol'thel'n and central Eurnpe, the• di,tl'ilrntion of 
the tlisease is highly irregular. In many pa1ts, indeec1, as in 
Cornwall, Guernsey, and the Isle of \Yight, in the Belgian 
Canton or Beaura.ing, in Jekaterinoslaw, the c1i::;ease np1wm·s to 
be eitht>r unknown or excessively ram (Hil'sch, loe. cit.) . 80, too, 
the ratio between the frequency of acute aitienla1· rheumatism 
and that of other diseases is far from being a com;tant one. 

The data now nt our disposal show that the proportion o[ cases of acute 
rheumatism to the sum tot:1l nf disease may vary (in Europe) from 1.2 per cent. 
(Stuttgart) lo l 1.5 pcl' cent. (London). 

As rep:ards the influence of the seasons, in our temperate 
climate, all comp:nisons extending over a sufficiently large S(-' ri es 
or obserni.tions agree, notwithstanding minOI' discrepanci~s1 in 
assigning the maximum prevalence of tlw cfo;ease to the incle
ment part of the year (from October to May), while there is 
a falling·off during the summer months (July, August, Sep
tember). 

At Zurich, according to Lebert, during the years from 1853 to 1s.;n, out of 220 
ca~~ 27.4 per crnt. occurred from January to )!larch, 31.8 from .\pril to June, 20.2 
from .July to September, 20.G from October to December. The highest percentage 
was reached in April (13.:3 per cent.) and .January (9 .. ) per cent.). .\t WUrzburg, 
Hoth 1 found that out of 79 patients seen from Hl57-1800, 30.2 per cent. came 
under treatment during the first quarter of the year, 3G.5 per cent. during the 

second quarter, 16.3 per cent. during the third, 27. 7 per cent. during the fourth. 

1 Verhaucllung der Wi.irzburg. phys. med. Gesell!sch'\ft 1863, iv. 277. 
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Fiecller's 1 statistics, b.ken from the Dresden hospital, ~how 2i.10 per cent. for the 
first quarter, 27.34 per cent. for the second, lG. 74 per c,·nt. for the third, 28. 73 per 
cent. for the fourth. At ~Iunich, Huber 2 found, for 18U.j-66, that out of 00 cases 
27 belonged to the first quarter, 24 to the second, 10 to the third, 2!.I to the fourth. 
At Copenhagen, Lange, 1 t1king the period from 1842 to 186.3, found t\ic maximum. 
number of cases lo occur in January, the minimum numhcr in September. '\'un
dcrlich gh·cs the following figures for the four quarters of the year:• first quarter, 
30.3 per cent. i scconli, 23.J per cent.; third, 17.0 per cent. i fourth, 28.08 per cent. 
At the Hudolfsspital in Vienna the maximum number o f c:ascs, admitted for "acute 
rheumatism" in 1871, occurred in Fcbrual'y, Dl:cembcr, January, March; in 18i2, 
in December, ]?t.!bruary, March, June, and January i the minimum iu both years 
occurred from July to September. .At Berlin, according to statistics including n. 
large numbcl' of patients in nil ranks of society,~ the figures !or acute rheumatism 
stood as follows: in 1867, first quarter, 182; second quarter, 112j third, 50; 
fourth, 1 OG. In tSGS, fin;t quarter, 123; second, GO; thircl, 57; fourth, SG. In 
18G!:l, lirst quarter, 7G; second, 124: third, 44; fourth, 74. 

In crrtain yenrs the disense is so unnsnnlly }Wevn,lent in a 
}Jnl'licular country as to assume the charncte 1· of nn epil1emic. 
Sorne of the older wTiters on medicine (La nw\, PringlP, Lancisi, 
Stoll, :Mel'tens, Stocrck) actually speak of "epitlemies of rheu
mati sm," though the essential featmt> of an epil1emic disease
infective power-is "·anting to rhenmarth1·itis. ]t is probable 
that atmospheric inlltiences may contribute to this occasional 
increase of frequency, but we have no trnstworthy aatn. on the 
subject. 

of ca.Res of that occurred. The diseaRc was spec ially prevalent at 
Dresden in 1837 and 18G2 (F iedler), at Copenhagen in 1844-46, 18-10, 18.32, 18.37-GO, 
18H2-G·l (Lange). 

Among the special predisposing rn.uses of rhenmarthritis 
occupation and mode of life stn.ml foremost. Persons exposecl 

1 Archiv cl. llcilkunde. lSGG, VII. 15G. 18i4, XV. 154.. 
'Bayer. iirztlich. lntelligenzblatt. 18G7, No. 40. 
3 Stmlien over den acute Ledderrheumatisme. Virclww n.nd IIirsclt's Jahresbericht 
~um , 

4 Spccicll. Pa.tho}. u. Them.pie, 18561 Gl2. 

unt::~~i,:~;:~l'z~~n 0~~;::~~:>:~:l~~t:\:i~:~ s;:a:h:e,:~~:~ 0~h:1:~r:~~~~;si1~r:h::~~:t::a;:~~ 
ni1:'11ed by different practitioners. They ceased to appear when the war broke om; in 
1870. 
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by the nature of their calling to frequent and extreme changes 
of temperatme, or insufficiently protected against sudden chills 
during active bodily exertion, are specially liable to the disease. 
Next in order of hurtfulness stands residence in damp rooms, 
especially sl1,eping in a damp hot1se; but this appears to be less 
prone to cause acute polyarthritis than the chronic forms of 
articular inflammation and so-called muscular rheumatism. 

Of 7G patients admitted into the Paris Charit6, Chomel found the majority to 
be cabmeu, day-laborers, shoemakers, and bakers. Lchcrt states that out of 121 
patients at Zurich, whose occupation was specified, 85 followed callings which 
exposed them to the influences enumerated al>ove. Fiedler noticed a prepon

derance of smiths, bakers, luhorcrs, and maid-servants among his c11ses; of the 
entire number of patients following these occupations 7.1-t 1.3 per cent . suffored 
from polyarthritis; while only 2 3-2.6 per cent. of the tailors nnd shoemakers 
ndmittell into the wards, and of tradespeople, etc., n still smaller proportion, 
suffered from this disease. Of fifty-six cases observed by myself (none of them in 
a hospitnl), the majority occurred in coachmen, railway artificers, smiths, artisans 
(both male and female), nnd cooks. 

Age is an important factor in the causation of rheurnarthri
tis. Youth and early rnanhoocl are especially liable to the 
disease, the favorite period lying between puberty and the age 
of thirty, that from the thirtieth to the tiftieth year coming next 
in order. After fi [ty, Iii-st attacks are extremely rare;. subse
q nent ones are less uncommon. Chil<lren under four are scarcely 
e,· r afTected; the disease becomes progressively more common 
after the fifth year, obviously because the development of muscu
lar activity, out-door pursuits, going to school, etc., famish more 
opportunities of exposure to the injurious influences. alluded to· 
above. 

It i3 hardly possible to find a clear instnnce of a first nttnrk of rheumarthritis 
after the age of sixty, in medical literature. Ou the other hand, \Ve occasionally 
come ncro~ instances, csperially in the older authors, of " acute nrticl1.lar rhcuma
ti3m" occurring in infants just after birth, or still at the brcast; the majority of 
these records are probably to be attrihuted to errors of diagnosis, pyremic or 2yph
ilitic diseases of the bones or joints having been mistaken for rheumnrthritis. 

Rrnchfuss met with only two cases of polyarthritis among 15,000 infants at the 
breast during a period of four years. Widcrhofer 1 ol>servcd the disease in a baby-

1 Jtlbrbucb Ciir Kinderkrankbeiten. 1850. 1.57~ 
VOL. XVI.-2 
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twenty.three days old, in the Foun<lling Hospital at Vicnna,-thc onl)· cnse of the 
kind that occurred among 70,000 children in eight years. Stiigcr 1 met with it in 
a baby fou r weeks old ; another case recorded hy him is, to say the least of it, 
doubtful; antl the same uncertainty cl ings to two out of three cases reported by 
Bouchut.~ ll cnoch' has put a case of rheumarthritis in a chi ld ten months old on 
r.1cord i Hoger" has published one case in a child of two, another in one o( three 
years. 

Sex does not appear to intlnence the frequency o[ the disease, 
except in so far as one or other of the occupations which predi s-· 
pose to thi s di sease happens to be chiefly fol lowed by men or by 
wom en. 

Among 230 patients Lehcrt found 11 D males and 11 I fcnrnlcs. Wunderlich had 
G.i males to 4:3 fcm·lics; Hoth 38 males to 4 L fcm:dcs i Fied ler 28 1 males to 370 
fomales (in the yca1· 1878, Gl males to 6.t fcmak~); Krcuser,5 in Stuttgart, 44 males 
to l:l females; llubcr 4!.) males to 41 fema le.;. In the Hudolfsspital at Yienna, in 
1871, th ey had 7G males to 45 females; in 1872, 62 nrnl t's to 40 female$, admittt'd · 
with "acute rheumatism. 11 Among my own 50 pritients I had 27 males to 29 
fcm/\lcs; and out o( t,370 pat ients at B~rliu, from August, lBGG, to September, 
1870, G78 were males, G!.)2 females. 

A fo1·11w r attack renclers a patient peculiarly liable to others; 
ancl thi s liability is often increased by subsequent attacks, the 
in tervals between snccessive illnesses becoming prngressively 
sl101ter, while the illnesses themselves last longe 1·, and the local 
di stnrbancps become more severe and ul tima tely lapse into 
a chrnnic state. The first attack is usually separated from the 
second by an interval of from three to five, sometinws even of 
tPn years. N Pvcrtheless, the number o[ pPrsons who hai-e 
actua lly suffered from more than one or two attacks of rheumar
thritis is relatively small . F or, when the disease shows itself in 
early Ii[!', it is prone to be complicatecl with cardiac mischief, to 
wh iclt the patient soon succumbs; while, as I have already 
menti oned, the tendency to the clisPase is diminished with 
adrnncing years. 

1 Journal fiir Kincletkrankh. 1856. VJ. 
9 Diseases of Children. Transl. by P. IL Ilird, 185J

1 
p. 700. 

3 Beitdige zur Kinderheilkuud. N. F. 1868. 
"ArebivesgCnCmles. 1867. I.. p. 54. 
5 Wilrtemberg. Con·esponclenz Illri.tt. 186G. No. 2. 
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0( Lr>hert's 53 patient<:, 27 hnd suffered from onr prf'viouc: attack, 8 from two, 
4 from three, 6 Crom four, 4 from five, and 4 from a sti ll greater uuml>cr. 

Again, there are certain diseases clming or aftpr which poly
arthritis is exr.evtionally prone to occur ; I allndt> chi<' tty to scar
lr>t fe,·p1· aml dysentery. The liability of the patients to arti cu
lar complications varies in different epidemies of these two clis
eas!'s; bnt this may possibly be due-apart from a ny gmius 
epide11iicus-to the state of the weather and otl"'r circumsta nces 
of a local onl Pt'. \Vhen polyarthritis occurs in connection with 
scarlPt fover, it 11sually sets in dnring the period of desqnama
tion; whPn in connection with dysentery, on the other hand, it 
comps on aft!'I' tht> patient has quite recoverecl and has i·esumPd 
his usual occupation, suITering at most only from a certai n 
c11•gree of weakness. "re know nothing certain a.bout the nature 
or the COnlH'Ction between rhenmarthri tis and these anteCPdent 
maladies. Ir we choose to inclnlge in speculation on the subject, 
wP may suggest that the skin , whose state may undoubted ly 
contribute to the d t>,·elopmeut of polyarthritis, has been ren
dered more sP nsiti>·e, more liable to hP afl:eC'tPd by the exciting 
causPs of the disease, in consequence of its pl'cdous hypene mia 
anc1 tlw removal of its cuticular layers. 

"\n;ain, thP pnc•rperal state appra1·s to art as a predisposing 
canse of rlw nma1·thriti s. Its possible influencn ma y hal'P bepn 
exaggPr:1tPt1 in former days, wh en pyrernic :.ntllritis, which not 
unfr0cpwntly ocrnrs in comwction with pueq wral fern•', was not 
clist ing nisht>cl from other inflammatory affections of the joints. 
So far ns my own obsern1tions enable me to jnclge, those wom l'n 
who ha1·p Jost much hloocl during lahol' al'e espec ially liable to 
tlw disease; imleecl, it is by no nwans ral"e as a. conseqtwnce of 
abortion. It may be that here also the hypenemia of the sk in 
which occnl'S during labol', and with which the ab undant sweating 
is a soc iatPd, may he connected with the al'ticular aITection, while 
the loss of blood and other di scharges opemte on ly by reducing 
the powPl' of tlw organism to make heacl against hostile influences 
or whatever kind. 

It is qnite possible that, under special climatic conditions, 
other febrile maladies may likewise predispose the system to 
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become afTected by rheumarthritis. 'l'hus DufTey' asserts that 
it not unfrequently occurs in J\Ialta, during com·alescence from 
certain typhoid forms or fever endemic in that island. 

~I.gain, Yolkmann' has seen polyarticular arthritis setting in 
with acute fe1·er, and as rapidly subsiding, during the iiwasion 
stage or syphilis. l3ut these symptoms are probably due to the 
specilio inrt•ction (C!f. Yol. III., p. 177). Finally, gonorrhma is 
usually numberecl among the predisposing causes of rheumar
thritis; but the articLtlar inflammation which is occasionally 
a;sociated with gonorrhma is essentially distinct from rheumar
thritis, ancl ought not to be confounded with it. (See Appendix: 
Artliromeningitis gonorrlwica). 

Picloux ancl Graves appear to have been the first to call attention to the occur
rence of rheumarthritis after scarlet fever. They were followed by Murray, Chomcl
Grisolle,3 and Vallcix; but their discovery was forgotten until it was resuscitated 
by Trousscau. 4 

The connection hetwecn rhcumarthritis and dysentery may possibly Jrnse been 
known to the oldest writers on medicine, since they often allude to the occurrence 
of pains in the joints after dysentery. 5 Syclenham 6 expressly mentions its occur
rence as a scquc1a of dysentery, in 1672; Stoll, observed it at a later date. The 
occurrence of rhcumarthritis :is a scqucla of epidemic dysentery has heen not unfre
quently noticed during the present century, both in France (Thomas, Cambray, 
•rronssoau, Dclioux de Sa.vignac, Iluette,~) and in Germany (Braun, 'Vitowsky,t 
Gauster, 10 Kriluter, 11 Rapmund). 12 

1 Dublin Journal of Medical Science. 1872. Ill., 98. February. 
9 Pitllfh u. Billrolh' s Chirurgie. II., 2. S. 504. 
3 Clwmel's Lectures. p. 100. 
41'rou8sertu, Clinical Lectures.Vol. IV., p. 44\l. (New Syclenbam Society's translation.) 

See also Betz, Uebcr die Scbarlachkrankbeit und den Rheumatism us. J abrb. filr Kin· 
derheilkundc, XVl. 1 336 j also Blondeatl, in Archives gCnCrales, September, 1870. 

~ flippocrate.9 Pracnotiones. ed. Kiihn, 1825, p. 311). says: "Intempestive suppressa 
intestinorum clifficultas (dysenteria) abscessum in costis, nut visceribus nut nrticulis 
inducit. 11 Similarly, Cadi1M Aurelian.us, De Morb. Chroo., IV., Cap. Q. 

'Loe. cit., Cap. IV. 1 p. 192. 
'Loe. cit., ill. De naturl dyseut. 
8 For the literature on this subject, see Quinquaud, Gaz. des HOpitaux, 1874. Nos. 

54, 56, 82. 88. 
'See Volkmann, Joe. cit., 

0

503. 
101\temorabilicn. 18G9, p. 5G. 
11 Die Nachkrankheiten der :Ruhr. Cassel, 1871. 
1 ~ Deutsche Klinik. 1874, No. 17. 
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As regan1s cer tain o ther prec1isposing causes, speciall y allu
ckd to in the works of older authors, i t may be said that 
their influPnce is eithl' r ,·ery doubtful (P. g., that of tempem
nwnt), or eloc admits or being explained by reference to some 
or the causPs already mentioned, e. g ., the special liabili ty of 
Yigorn ns snbj Pcts may be due to their following those ea llings 
whiclt ha\'e p1·c,·iously been mentioned as pecnlia l'l y liable to the 
disl'ase. 

Finally, tlwrc ex ists a traditional belid that a pt·l'disposition 
to rh Pumarthri tis may be inherited. This belief is ehiefly based 
on facts obser vc>d in relation to go ut (C homel) ; still, there are 
:30me rccC>nt observations spcC' ially concerning rhe nmarthri tis 
(Fuller, Lelwrt, Pico t) which ought undoub tl'dly to stimula te us 
to further inquiry . 

Among the exc iting or accidental causes of the disease, chill
ing of the snrface takes a foremost place. It is espec ially to 
sudden cooling of the body when heated by exertion, exha ustecl 
and perspiring, that the onset of polyar tl.J1·it b must be ascri bed . 
In the majority of cases (according to Lebert, in ra thPr more than 
half the total number), the statements made by pat ients are so 
precise as to lea\'O no room fo r doubt as to the exi stence of a 
causal connection betwe~n the actu[1l chill anc1 tlte disease that 
broke out immediately afterwards. 

E\•cry physician can furnish illustrations from his own experience. I ncccl, 
thc>rcforc, on ly mention n few very striking ones. A buy WflS st rnggling wilh one 
o f his comrnclcs in the school-room : an inkstnnd was upset and it~contcnts splashed 
over the scat at the moment when the master entered. The boy, onrhcated hy his 
previous strug-glc, sat down directly in the pool o f ink, which soaked t hrough h is 
trousers. On the very next clay he was se ized with polyarthritis. Another hoy 
fo ll ill in much the s:i.mc way twenty.four hours after he had been drenched by ~ 
sudden shower on his way home from a lesson in gymnastics. I have repeated ly 

seen ladies attacked by the d isease after exposure to a draught when overheated 
by danci ng. 

Opportunities of catching cold are more abundan t during the 
bad season of the year, particul arly in spring and autumn. with 
tlwir frequent a nd sudden changes of temperature. n~nce th e 
greatrr prevalence of polynrthritis at such tinws, and the special 
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liability of those occupations which expose the bouy to suc1c1en 
Yariation:::; of tempera.ttue. 

'l'Jwre i:::;, howerl'r, a large residue of cas("S in which neither a 
chill nor auy other exciting cause can be cli:::;con~red. In a. few 
of the eases which h:ou-e come under my own notice the outbreak 
of the dbcase followecl closely upon severe emotional clistnrb
anee .(frighLJ ; the patients hau been gl'eatly overhetited at the 
moment, but steadily denieu having been exposed to any source 
of ('Old. 

l<'or instance, a young lady "·as attacked by polyarthl'itis the clay nfter she lw.tl 
been much frightened by [in outbreak of fire (which was instantly put out) iu a 

ball.room where she was dancing. 

In what way chill-that most common of the exciting causes 
of the disease-proch1ces i·henmal'thl'itis, what may be the 
sequence of changes between the initial abstraction or heat and 
the actual outbreak of the malady, we do not at pl'csent rightly 
know. \rarions tl1eories han~ been suggestL\cl to explain their 
c-onnection, and to throw light upon the essential nature of the 
phenomenon of "chill" it:;e](; but they are all of them inade
qnatc. Various attempts Jta,·e been made to connect the articu
lnl' inll:unmation with tlte c:Hdiac complications, especially since 
the freq ucncy of the latter has been recognized. Some have 
chosen to view the a1·ticular and cardiac disordp1·s as co-m·dinate 
eJiects, immediately resulting from the operation or an •·at-th
r itic" or "rhnunatic" principle, endowccl with a sprc·ial affinity 
for tllP connective tissues and serous memlm.uws, an<l th ns excit
ing inflammation, now in tlte joints, now in the 0ndo- and peri
carc1i11m, now in the pleura, etc., or in se,·eral or these at once 
Ol' successively. Others, again, prefer to look on the !teart
disease-tlw endocarditis-as tlte primary change, ancl on the 
articular disorder as its consequence, resulting from embolism by 
particles or extreme minuteness washed oJI from the endocardinm 
or the lert ventricle lmitral valve). This view was first advanced 
-so far as I have been able to ascertain-by PfenCer. Ilueter has 
recently attemplecl to establish it more firmly 1 by showing that 

1 Klinik tler Gelenkkraukbeiten, We. cit. / n.lso llatop, lnn.ugurn.ldissertation Greifs· 
wald, 1872. 

1 
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endocarditis may be present without gidng rise either to subjec
tive or objective symptom:;; he then suggests that it may l'ery 
well preceue the inflammation of the joints in rheu111:1rLhriti8, even 
though not recognize<l till aftennnd ; moreornr, its p1·esence in 
a latent form must be assnmed in those cases also which appear 
to run their cour;e without any canliac complication. liueter 
com1xin•s tlw joint-affection in polyarthritis with the cutaneous 
hemo1Thagt•• in pnl'pU!'a hemorrhagica (peliosis rheu111atica) ; 
tlte latter have also been referred to an embol ic origin, and are 
not un[rt:>q uently associated wit11 swel ling of the joint::;. However 
enticing tliis ll1 eo1·y may appear at first sight, there are some 
great difficulties in the way of aclopting it. Even if we grant 
that in the g reat majo1·ity of cases of polyarthriti:; (about two
thil'ds of the entire number) in which we fail to !'etognize the 
existence of t'ndoeanlitis, or in which no valrnlar mischief is 
subsequently developed, endocarclial inflam111ation ne,·ertheless 
exh;ts; C\'t'll if we admit (though without being a.b)e to explain 
the fact) that a latent enilocanlitis of this SOit i:; specially prone 
to occur in connection with the polyarthritis of miilille and 
achancPd lift' (when enc1ocal'c1ial mischief i:; more rarely cliag· 
nosed than in yon th); el'en if we admit all this, I say, we shall 
still be confronted by lhP surprising fact that in tltis latt>nt form 
of enc1oca1·clitis the minute emboli shou!tl be irnpactPcl only in 
the YCtiSPls Of the synoria} rnernbranes, and 11('\'PI', Ol' hardl y cn:l\ 

in those organs which are primarily and most freq11Pntly expos<'d 
to the chance:; o[ embolism in ot lter forms o[ t•n1l oC'anlitis, viz., 
the spleen, kidneys, brain, rntina, bo11·el, etc. Inasmuch a:; the 
emboli, whid1 are supposed to excite inflamma.Lo1·y change8 in 
the joiut~, n11Lst bo endowed with specific phlogogenic po,n•r::;, 
they 8honld girn rise not to mere hemonhagic infarctions, but to 
embolic a.bsct•::;ses, both here and enm in other organs unpro
vicl(:\cl with ·' terminal arteries,,, 1 since the emboli nre, ex ltypo
tliesi, of the smallest possible dimensions. In a word, every 
case of polyarthritis onght to run the conrse o[ an ulcerative 
encloeanlitis. This, fortunately, is not the rnle. Or must we 

1 "Enclnrtericn. 11 Sec Colrnltdm, Untersuchungen i.ibcr <lie embolischcn Proccssc. 
Berlin, 18721 p. 98. 
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believe that the phlogogenic action or the emboli is limited to 
the joints, while in other ol'gans they opemte either mech:111ically 
or not at all' 'l'he ol'gan which, next to the joints, the heal't, 
and perhaps the pleura, is most frequently affected-using the 
te!'m in a relative, not an absohtte, sense-is the brain. But the 
symptoms of cerebral distu!'bance, when they do occur, are very 
unlike those usually prouuced by embolism, whether or the 
arteries or capillaries; on the contrary, they are due, with few 
exceptions, to the rapid elevat ion of temperallll'e, with which 
they coincide in point of time. Hueter's theory would thus com
pel us lo assunw, in most cases of rheunuuthl'itis: first , the pres
ence or an cnc1ocartlitis absolutely latent as regal'ds its usual 
symptoms; S<'Condly, a pect1liar immunity of all the organs, 
except the joints, from the usual effects or emboli sm, an immu
nity wholly without parallel in other forms of enclocarc1itis. 
Now, such assnmptions as these transcend the limits of justifi
able hypothesis. Finally, as regards the so-callecl pmpurn 
1·heumaticu, it is quite possible that the cutaneous hernor
rhnges mny, in many instances, be really due to embolism; 
but the joint-nfft>rtion "-hieh frequently accompanies them 
hns nothing whate,·er in common with rheumntic polyarthriti,, 
just as, convc•rsely, purpura is very rarely met with in true 
1iolynrthritis.1 

Accordingly, we must reject the theory which derives the 
articnlnr inflammation from a prev ious cnclocnnlitis. That 
theory is bnsl'cl on insuflicient grounds. Moreover, it offers no 
explanation of the nexns between the chilling of the snrface and 
thP initial endocarditi s, or the disease as a whole. llueter, indeed, 
has recently hintecl in general tem1s at the possibility that, when 
the hotly is heated and the superficial vessels dilated, the 
monads \micrococci) present in the atmosphere may find a more 
en<y Pnlranre into the organism, nnd that many cases of "chill" 
may thus be accounted for. 

In relation to this q1wstion-putting aside the vague or 
unsnpported speculntions or older anthors- the1·e are only two 
explanatory theories which are entitled, in the present state of 

- ---- -------
1 Cf. &!tcby-Buclt in Deutsch. Archiv f. klin. Mediz. XIV .. p. 4.GO. 
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our knowledge, to be di scnssed. Moreo..-er, tlwy do not exrlncle 
-indeed. tlwy may even be made to supplement-each otlwr. 

'fhe first of these theories, whose main outlines Wf•1·e long ngo 
sketchecl out by Froriep' and Canstatt,' Yiews the articular 
affection as the result of a disturbance of imwn-alion, con;l'qtwnt 
on peripheral irritation set up by a chill. To lning t!Jis theory 
into agreement with OUl' present Jl'Otions o( ]Xt.titology, WP lllUSt 
suppose either that the abstraction of heat affects the trophic 
and vaso-motor nerves of the joints direc tly, the1·eby exciting 
inflammatory disturbance in them, or else that it operak's as an 
irritant upon a variable number of the peripheml expansions of 
centripetal nerve-Jibres, through which the initalion is eonreyed 
to the vaso- motor and trop!Jic ne1Te-cent1·es, exciting them to 
abnormal activity . The latter hypothesis, which assig ns a 
central origin to the joint-mischief, has more in it s favor than 
the former one. It agrees better with the shifting <'haracter of 
the di sorder; and the possibility of an irritation in the central 
organs of the nen ·ons system being suddenly propagated to the 
central ol'igin of nerves supplying the most clin!l'S tracts, is sup
ported by analogy. Take, for example, the observations which 
have been rapidly accumulating of late years as to the clPpend
ence of certain joint-affections on chronic inflammatory changPs 
in the spinal cord (cf. Arthritis deforman s). Take, ngain, the 
various exp<'rim ental data which lead us to infrr that tl1 e cord 
sympathizes more deeply with irritation and inf1a111ma tio11 of 
peripheral nerves than used formerly to be snpposed. On the 
other hand, our knowl edge concerning trophic nrrre-lib1·ps is 
still too uncertain to allow us to view this theory as anything 
more than a hypothesis,-though a hypothesis not in contradic
tion with any known fa ct. Above all, we ha,·e no evidence to 
prom that multiple intlammation of thP joints can be produced 
by a single or repeated i1Titation of peripheral nerves. 

The above theo1-y makes no attempt to d<>Jine the nature of 
the irritatio11 set up by chill. Now, the second theory to which 
I have alluclecl is competent to supply this missing link. It 

1 Die rbeumatiscbe Scbwiele. Weimar, 1843. 
'Spec. Patbologie und Them.pie. 18.ll, II. , 2, p. GOO. 
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looks for tho noxious pI'inciplo in sonw aJt .. ration in the com
position of the blood and hu1110,.,-,-111ol'e "'Jlel'ially the abnor
mal d<•1·elopment of an acid. Lactic ac id has actually been 
speci fi Pd as the cause of the mol'bi<l plwnomena ; and both 
Rirhal'dson' a ncl Rauch' ha1·e tl'iccl lo demonstmlc> the occur
rence or serous infl ammations after the injection of lactic acid in 
clogs and rnts. This chemical theory bas gl'own out or older 
specul ations on the retention in the system or certain acrid 
JiumOI'S, owing to di sorclel'ecl function or the skin. llithel'to, 
howen· 1-, it has rested on no s urer basis than the obse1·vccl facts 
or the Stl'Ollgiy acicl l'eaction or the urine aml sweat in rh eumar
thl'iti s. IL lms ncl'el' met with much favo!' in Germany; indeed, 
it has loR t what little credit it once enjoyed, since llfoller' and 
R1,y her 1 proved the results of the above-mentioned experiments 
to be el'roneous. " ' ith all this, however, the thco1y in quPs tion 
bas a gl'eat deal to SLtpport it. It merits some consid<•ntt ion, 
were it only because or i ts superiority to all its i-ivah; in stimu
lating inquiry and. fumishing new points of \'iew. 

GI'Pat ,1,.ess ought to be laid, in the Iii-st place (as Corrigan 
justly insists), on tlw fact that the chill opemtes injuriously on 
the body when the latter is heated and tin•d by ex el'lion. This 
is in agrPPlllPHt with the pathologic·al la.w1 according to which 
every 01·ga n is most liable to become affe<'ll'cl by disease when it 
is engl'ossed in or exhausted by its func-tional activity. Sl'fting 
ont from i,Jiis [act, we must allow any 11ypothesis lt hea l'ing 
which attPmpts lo establish some connection betwPen the lll'ticu
]a,. i111la111mation brought on by chilling th P body " ·hen ornr
heatecl aml the abno!'mal accumulation ot acids (e.g., lactic acicl) 
in the syt;tPm. For, 1. During bodily exel'tion the joints are, 
next to tlw muscles that morn them, the most functionally acti1·e 
parts; h<>n<·P, they must stand second only to tlw muscles in 
theit· liability to disease. True. we are littl e n secl to think of 

1 'fhc Cause of the Coagulation of the Blood. London, l thl8, p. 371. 
~ Ucber <lcn Einllu'>'i der )(ilchsJ.ure nuf da.s Eudocard. Dissert. Dorpat., 1800. 
s Symbolae nd thf'oriam rheumatismi criticac et experimcntalcs. Un.bilit.ntiom;scbrift. 

18GO. K'Jnigs\)erg uml lG.inigsb. mediz. Ja.hrb. 1860, II ., p. 277. 
"Z 1r Fni.ge der Erzeuguug d~r Eudocarditis u. s. w. Yirchow's Archh,

1 
XXL 1861, 

p. SS. 
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the joints in connection with functional activity and nutl'ient 
)ll'OC""'es-we a1·e dbpo;ed to think of them as wholly passive; 
l>ut this attitude of mind i:; nndoul>tedly due merely to our 
ignorance conct>rning thetic negleded organs, in n~ga1Tl to which 
1Iul'tl'r appropriately ol>se!"l"es, "that, in compari"on \\"ith other 
organ> or equal or 'imilar importance, they ha,·e l><'l'n trl'ated l>y 
modern investigation in the field or anatomy, physiology, and 
derelopme11t, as step-children." The solitary fact that is known 
to ll:-i l'oncerning physiologica1 changes in the articular content:;
the innPrtsPd concentration of the synovial Unid clul'ing t•xercise, 
whe11 tile j)l'OpOl'tion 0£ mncin, albu min, and extractires is 
111•arly donblecl, as pointed out by lhel'ichti 1-h; Pnougli to show 
that the joints, like othel' ol'gans, may l>e the seat of very active 
nutritin~ changt's. 

2. A formation or acicls and acid salts, of lactic acid and acid 
pota,;sium phosphate, takes place dul"ing mt1scular exercise, and 
it is lo the accumulation of these products that muscular fatigue 
is dne (J. lfank<>, RoebP1"). Cnde1· ordinary circumstances, these 
products are um1oul>tedly eliminated; the laetil' acid, more par
ticularly, is partly oxidized and got rid of as carbonic acid 
and water; pa1·tly- whe11 there is a great deal of it-excreted 
unaltPred in thi• s1n;at.' Now, sl1oukl the cutaneous stu·faee 
l>e chilled, the elimination of these sul>stanccs will be checked, 
aml th<'y will nc•ce:isarily accumulate in the system until they 
can l>e othenvise excl'etecl or decomposed. ""c th us have ce.rtain knowledge of the presence of at least 
two pathogc>nic factors whcnevpr the l>ocly, heated and perspiring 
from exPrtion, is suddenly chilled: on the onp hand, the joints 
al'e specially predisposcll to disease; on the other, an al>normal 
amount of certain acids ancl acid salts, espPcially laetic acid, is 

1 \\-agner'g HandwOrterbuch der Pbysiologie. UL, p. 463. 
~ Lnctic acid has been found in the perspiration by /iitrre, while Srltoltbi and Funke 

failed to discover it. Their failure may possibly have been due to pre\'ious decomposi
tion of the acid into but:yric and propionic acids; or it may hnv<:: eluded their search, 
owing to the <innntity of per.spiralion subjected to nnnlysis having been immfficient;, 
l~iua\ly, the discrepancy may be accounted for by supposing that while the one obsen·er 
dealt with the secretion of the sweat-glands after exertion, the others may have :ma
lyzed only the condensed water exhaled from the surface of the skill. 
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accumulated in the system. The nex t point is to dPtermine 
whether a causal nexus can be shown to exi st, or as likely to 
exi st, be tween these two tendencies- whether the accnmnla tion 
of waste lJroducts may, on occasion, g ive ri se to arti cular jntfam
ma tion. I have already sta ted t hat the expcl"imenta l demonstra
tion which Richardson tried to fumish, by injecting lacti c acid, 
p rnved a failure ; I may add that i t would haYe been most sur
pri sing had i t been otherwise, i. e., had the a tt<·mpt to produce 
artifi cial rhenmarthri tis in rabbi ts, ca ts, and dogs surceeded
animals which a re by na ture either wholl y insuscep tible. or Yery 
slight ly suscep tible to the disease. Ex periments of thi s sort 
could onl y have been expected to succel'd if they had been con
ducted on animal s such as the horse, whieh are naturally liable 
to rheumarthriti s, and which, be i t said in passing, resemble 
o ther beaets . or burden and the human subject, in perspiring, 
i . e., in furni shing a specifi c secretion from their sudoriparous 
fo llicles during muscular exertion. True perspirati on cannot 
take place in ca ts, dogs, or rabbits, for these a nimals are desti
t ute of sweat-gla nds.1 Foster, moreover, has recently published 
some observations conducted on the human subjec t, which prove, 
in a rn ore striking way than any expel'im ents on the 1owPr ani
mals could possibly do, tha t a disease co1i1ple tely analogous to 
polyarthritis may be prnduced in man by the admini tration of 
large doses of lacti c acid. ' Foster's observa tions were made on 
two diabetic patients, in whom the prolonged admini stration of 
lactic acid invariably produced the di sease in tL perfec tly charac
teristi c fo rm , the symptoms always subsiding when the medicine 
was cli srontim1 Pd . Kuelz 3 has quite recP11tly observed the same 
phenomenon in a diabetic patient who was being treated wi th 
lactic acid. These facts do not lose a ny of t heir fo rce from the 
argurnPnt that other persons, both sick ancl healthy, may take 
even larger doses of lactic acid withou t injury; this would 
merely indicate that individ ual predi sposition is a necessary fac-

1 I have referred e1se"·bere ( Virclunn's Archiv, X LV. , p. :n.1, and Untersuchungen 
ii ber clen fi eberhafteu Prozess. Berlin, 1873, p. lti4) to the relation between the per
tspiratory function and the muscles. 

2 Tbe Synthesis of Acute Rheumatism. Brit. Med. Journal, 1871 , 21 December. 
3 Beitrii.gc zur Puthol. und Therapie des Diabetes u. s. w. IL , 1875, p. 166. 
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tol' in the causation of the disease. But the incliriclual pl'edispo
sition itse]( may be due eithel' to a peculiarity of constitution-a 
lack o( power to resist Cel'tain definite nox1e, etc., 01' it may be 
aeqnirecl at the time by ,-iolent muscular exertion. 

The above cousiderntions appear to me to indicate that the 
theory of an accumnlatio11 of lactic acid in the systPm ckse1Tes 
more attention in relation to the pathogeny of rheurnarthritis than 
has been hitherto accol'ded to it. It is well worthy of being fur· 
thel' tested both by experiment and by clinical ob:;ervation. 

The olijc:ctions which have been brought against ch.-:!mical theories of rheumar· 
thritis are either illogical, or they fail to touch the particular thCOl'Y I have just 
dcscrilicd. Lt. is commonly urged that lactic acid has not yet hecn demonstrated 
in the sweat and urine of p<Hi<!nts suffering from polynrthritis.. llut this pro,·cs 
nothing, for in the first phi.cc lactic acid has not often heen looked fur, and when 
it has, not with the neces!'ary care. I know of only one statement on the subject, 
that made by Lchm::mn, 1 to tho effect that he was unable to di~cu,•cr it in the per· 
spiration of " rheumatic or gouty '1 patients and of puerperal women, though oth .... rs 
had found it in the sweat. in cases of puerperal fever. Now, as lactic acid readily 
becomes decomposed in the perspiration, its recognition may easi ly fail. Then, 
again, there is no reason to believe it necessary that a materies morbi shoulcl be 
eliminated as such during the progress of the <lisease; this is a notion which 
domin~tted the older medicine; it used to be thought that some injuriou~ product 
or acrid humor was genemtcd in the system, and kept up the disease until it Imel in 
one way or auothe1· been got rid of. Nowadays we nrc quite able to conceive that 
the matcri1tl cause of the disease may be destroyed after it has initiated certain 
processes, or else may remain dormant in the body i that-to paRS from the general 
to the particular- the lactic acid, after having done its work, may be oxidized into 
carbonic acid and water. Just as the discovery of the acid in the secretions would 
furnish no conclusive proof that the chemical theory of the disease was the correct 
one, si ne~ the ncid might very well happen to be a product and not the cause of the 
moriJid process, so we have not the slightest ground for regarding the absence of 
lactic acid from the sccrntions as conclusive against the chemical theory, more 
especially when we reflect that the acid in question has never yet been adequately 
looked for. 

Another objection is often urged against this throry. It is sa.id that in the 
cour!!e of certain hydropathic procedures the skin is often made to perspire abun· 
dantly, and then suddenly and energetically cooled clown by cold affusion, wrap· 
ping in wet sheets, etc. This objection rests upon the mistaken assumption tllat the 
secretion of the sweat·glands poured out after v-iolent muscular exertion, is identi· 
cal with the liquid that collects on the skin of a man exposed, while at rest, to the 

1 Lehrbuch der physiolog. Chemie. II. 1 335. 
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influence of a hot bnth or of hot air saturated with moi'lturc. The lntlcr certainly 
goes by the same name as the former; hut it consists, for the most part, of con
densed watery vapor which has been exhaled from the skin, and contains extremely 
little of the spccitic constituents of the perspiration. To check the elimination of 
this fluid c·annot, therefore, be the same as to check true perspiration canstd by 
exercise. The former proceeding may be free from risk; the latter, as daily expe
rience proves, is very seldom harmless. Moreover, the absence of any evil con
sequence-nay, the beneficial effects that result-from the hydropathic measures 
above alluded to, may pt:rlmps l;e explained hy the energetic efforts made to revive 
the activity of the skin, just after it has heen cooled, by friction with a flesh-brush , 

et~. 

Finally, a third objection is based on the results of experiments made on 
animals. '\'hen the cutaneous functions arc suppressed in them by varnishing the 
skin, a train of phenomena ensues wholly different from those ascribed to chi ll. 
'!'his objection has no locus standi if meant to apply to the explanation of rheumatic 
disorders; for rnrnishing the skin of rm animal is no more analogous to chilling of 
the surface than extirpation of the kidneys or ligature of the ureters is analogous 
to temporary retention of urine. By varnishing: the skin we verm.ane11tly suppress 
the function of an organ essential to the continuance of life-no kiud of chill 
docs anything like this; and the mere fact that an animal dies when it bas been 
varnished proves that no othor organ, whether kidney or Jung, either singly or 
jointly, is capal>le of doing the work of the ~kin; further, thR.t the skin has some 
important funr'tion to perform besides the elimination of wnlel' and carbcmic acid 
-a funct10n which, unlike this, cannot be performed by deputy. There is yet 
another reason why ~uch varnishing experiments should throw no ligl1t upon the 
chemical th mry dc,•elopcd above, for of the condition presupposed by the latter 
(v iolent muscular c.-xertion) there is no word in any of the experiments. Moreover, 
these were, for the most part, conducted on animals devoid of any natural lia
bility to polyarthritis. Lastly, the results of such experiments cannot be transferred 
to the human species, for vamishing the human skin seems to be a perfectly inno
ce:nt opcrntion. 1 

Our way of looking at the subject enables us, furtlier, to 
account better for those cases in which an 0motional shock 
instead of n chill, has been expPrienred by the heated and pt•;
spiring organism, for it is well known that n 'hock of this kind 
is able to arrest perspirntion in a moment. E,·en when perspira
tion is suppressed by the sndden chilling of only a small area of 
the perspi1·ing skin, there is every reason to believe that the 
glandular activity is inhibited by a reflex meclianism, assisted by 
a psychieal impression. 

i Cf. &nator: Untersuehungen ii.her den fieberha.ften Process. P. 196, seqq. 
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This is not the place to inquire h ow far the two mutually 
complementa•'Y tlwori es jttst enunciated are capable o( thrnwing 
light on otlll'r disorders caused by chill. It may, however, be 
stated that they are capable of being :ippliPd to ce1·tain rht>u
rnat ic afl'Pctions or the muscles, no less than to the intl:unmation 
of the joints-to thosP, e.g., which are clue to chilling of the 

. surface during or immediately after violent exertion. 'rht>y may 
likew is.e sel'\' e to explain certain di sorders o( motor nerve::; (spasm 
and paralysis) due to the same cause,-or net'\'eS which have 
undoubtl'dly bP<>n in a srate of active fun ctiorn1l excitement dur
ing the previou::; muscular exertion, ancl which are consPquently 
])l'Ctli spo:::;ed to di sPase. There still remain, however, a number 
of affc•c·t ions clue to chill , e. g., those which <irise du.ring absoh1te, 
or all but absoln tC', repose of the musctdar system, wllich our 
theory cannot explain at all, or not without the aill or more or 
less arbitra1'Y assumptions. These affections are some of them 
capable or being explained in another way (e . .17., many affoc ti ons 
o( the mucous membrnnf•s) ~ others, again, are ut terly i1wxplirn
ble by the light of our exist ing knowledge; among the latter 
we must plar!' that relatively $mall group o[ cases of polyarthri
ti s for whic-h no exf'iting cause can be discovered. These cases 
must bP left, for the present, unex plained. 

\Yhethel' acute l'iienrnatic polyartlu·iti s ought to be rega rded 
as a constitnLional di sease, localiz ing it::; action in the joints, or 
as a purely local articular affect ion, can hardly bl' regat·decl as 
an open question at the present day. The implicat ion o[ joint 
a,fter joint for days ancl weeks artel' the exc iti ng cause or the 
malady has ceasetl to opel'ate, the clmm.cteri sti c sweating, the 
frequency of cardiac cornplications,-these featm es are all of 
them [oreign to articular inflammation arising Crom local causes. 
The fact that the pyrex ia precedes the articular disonle1· in time 
may be adducecl in support of the Yiew that polya1thritis is a 
constitutional disease. But this fact admits of another interpre
tation. It may be sa id that the :joints are really affected before 
the fe,·er sets in , but that the articular affection is not sufficiently 
advanced to enable us to recognize its existence. 
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Pathology. 

General Outline ef the Disease. 

The ou tbreak of rhemnarthri tis is usuall y preceded by a few 
trivial sy mptoms or an indefinite ki.nd, such as general ?nalaise, 
dragging pains in the limbs, etc. These last but a short time. 
seldom more than two or three days. The real onset of the 
malady dates from the first rise of temperaturn, which is some
times u ~herecl in by a single rigm·, rnore or less marked, some
times by slighter and repeated attacks or shivering. The first 
elerntion of tem perature is usually moLlerate, not exceeding 40° 
C. (10-1° F .). Roughly speaking, tbe ri se of temperat 11re is pro
portionate to the number oE join ts affected and the intPnsity of 
the a r ticul a 1· infla mmat ion. Other symptoms of fever show 
tlwmseh·es at the same time. The head may be affected; the 
patiPnt complains or thirst and loss of appetite; the pulse and 
breathing are qui ckened. 'l'hese symptoms a re all of moderate 
intensity, coi-responding to the not excessive ele1·ation of tem
perature. On the sa me, or, at latest , on the following clay, 
one or other or the joints-usually of the lower extremity
becomes pa inful , and, when suffi ciently 1wa1· the surface, hot, 
swollen, and more or less distinctly reclden~cl as well. The 
pa tient is afraid to move the affected limb ; he feels even the 
slight weight of the becl-clothes. Soon, moreol"er, we are able 
to detect fluctuation in the joint, when its anatomical position 
allows or its being examined, as, e.g., in the knee, elbow. and 
shoitlcler-joint. After a brief interl'al- the fever ei t lw r remain
ing stationary or undergoing a sligl1t increase- fresh joints 
becomP inl"olved, while in those orig inally a ffected the infla mma
tion usually subsicles : u sually . but not always. They may, in 
rare casPs, continue swollen and pa inful, or, after a short inter
val of hPa lth, they may become inflamed anew. In this way 
m ost of the join ts in the body may be successively aff~cted; and, 
when the cl isease is localized in the larger articulations, surh as 
tlw knee, hip, shonlcler, ancl intervertebral joints, the patient is 
in a really lamentable predicament. He suffers agony when he 



POLYARTB RITIS RIIEU:IIAT!CA ACGT.\, 33 

tries to pass water, when hi s bowels are relie,·eii, when hi s linen 
is changed. Ile lies motionless in beil, aml the slightest Yibra
tion makes him cry ou t. " . e often ti nil the pain ,·ery acu te 
withont any corresponding se\·eri ty in the other signs or nrticular 
intlammation; exacerba tion frequen tly occurs without obYious 
cause, especially (in the opinion of many writers) towaril s e,·en
ing; the intlammation often ex tends Crom the joints to neigh
boring parts, to the tendons anil muscles, aml perhaps e,·en to 
the nerves. " re not unfreqnently see swelling and ccc1ema all 
rou nd the aJTectec1 articulation. 

The skin does not feel very hot to the touch. In spite of the 
fever, it is usnally bedewed with perspiration, which has a sour 
odor, and often raises the cn ticle in minute vesicles (sudamina). 
Other form s of ernp tion arc likewise not uncommon. The uri ne 
is scanty, concent1atPd, aml of high specifi c gr:wi ty ; it is 
strongly aciil, and soon lets fall a seuiment of brick-red UJates 
and free uric aciil. The tong ue is moist ancl coated with a whit
ish fur; the bo11·els are usually confined; the frcces, e,·en a t the· 
height of the di sease, are usually more dry arnl harct than in 
health, or than tlwy are in othPr patients kep t on the same diet ; 
th is is clue to the abundant exhalation of water through the 
skin. 

Apart from some rare except ions, to be alluuecl to hereafter, 
the patient's mind remains uncloncled during the whole course 
of the disease. Dc•lil'ium is either absent altogether, or lhe1·e may 
be a lit tle wanilering, in specially sensilive and irritable pa tients, 
when the fever unc1ergo1•s an exace1·bation. Sleep is g1·ea tly in
terfered with by the severity of the pain ; inc1eec1 , sl<'eplessness 
ancl pain in the joints are often the only symptoms or which the 
patient complains ; occasionally the abundant sweating is an 
additional so n1·ce of annoyance. 

So the disease may go on for weeks (in the absence of compli
cations) witbout following any typical com se, its local mani
festa tions (i. e., the number of join ts affected and the violence of 
the art icul ar inflammation) nnclergoing altem ate exacerba tion 
and remission, un til at leng th no fresh joints become intlamecl, 
the fever and sweating abate, toge ther wi th the pain in the joints 
already affected, and ~ecovery ensues. The joints which hava 

VOL. XVI.-3' 
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been intlamecl may recover completely, or, in less favorable cases, 
some resicluc of the intlammntory process may be left in them. 
As a rule, acute polyarthritis runs its course in from three to six 
weeks; but after recovery, the joints may remain pecnliar]y 
susceptible for a considerable tinw, showing a tendency to 
rencwpd inflammation, by which the progress of convalescence 
may easily be interrn ptecl. But even apart from such intcrrnp
tions, co1walescrnce from a severe attack of rheumarthritis is 
genc1·ally very slow; the patient is u snally much reel need, 
chiefly, in all likclihoocl, owing to the amount of water which 
lias been got ricl o[ through the skin . 

Simple (nn complicatecl) rheumarthriti s seklom terminates in 
cleath . The fatal issne, when it d oPs occur, is commonly pre
cecl<'tl hy a rapid clenttion of temperntnre, with all the signs of 
a profonncl cli,turbance oE the ne1Tons CPnh'es-clelirium, an 
cnorn1 ously quick pulse-speedily followecl by cleep coma and 
collap:;e. 

'l'lw aho1·r dc>scription conesponcls lo cas<•s of thc disease which 
are of grt:'at or medium se\·erity . But th e dis<'ase may as::-;ume a 
diffe t'C'nt fol'm. Sometimes, in its 0arlier stages, 01· e\·en through
ont its entire conrse, on ly a few joints are alTect<'cl . ancl these 
onl y in a rn oclera te degree. In such rnilcl cases tho feyer ancl 
other c1i,turbanccs al'(' proportionate to the local mischid, and 
an• very sligh t; tho temperature, especially in th e rnorninp:. 
sca rcely l'i ses above the normal ; the ap1Jetit<' ancl skcp arc hut 
littl e int<' rfered with, ancl the disease rnny subsid<> in a compam
til·ely short time (trnm eight to fourteen clays). But it may 1x1ss, 
at any mom<'nt, i11to a gnwcr form by thP implication of fresh 
joints in the inflammatory process. Other de1·iations from the 
normal type may b<' cansecl by th<' snpc1·,·ention o[ complications, 
which are n10l'C' m1n1prous and more nll'ious in this than in any 
otlwr clisea"" and \\'hidt tend to modify the co u1·sc, clnrntion, and 
especial ly the issues o[ rheumarthri tiB. Trne, <'r<' n the complica
tions seldom leacl to cleath; but they o[tpn prerPnt complete 
l'CCO\'Pl')' by ]paving behind them '1 l'('Siclne o[ inrnrab]e 01·ganic 
mischief, to \\'hirh the patient succumbs long after the polyar
thritis has disappeared. 
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J.Iorbid Anatomy. 

Since acute polyarthri t is, per se, is rarely fatal , an oppo1·tn
nity or s tlldying the s trn ctuml alterati ons to which it g h·ps l'i'P 
doPS no t oftPn or<·ur; and when i t c100s occur, tl w spec ial ch an ~t~::-i 
found are so trilling that they only serv<', fo1· tlw mo't pa r t. to 
<'Onfirm the obsPrrnt ions made on th P pat iPnt d uring Iii'<>. with 
out adding anything to onr knowlPdgP <·onePrni ng th ~ eR~P n t i nl 
nattll'e of the di RraSl'. :Many or the 8late111 ents maclt> by oldrr 
autl101'R in refe1·cnr<' to s trnctural changes ea used by rh eurnarthri
ths arP ba.sc\d Upon ::t, mistaken clin gnos i ~; 13yrc 111i a, gJnndPl'S, 
rr rPbl'O-f:.pinal mening iti s, etc., have hPP n mh-;takPn for, or t·l ::;e 
d a:::ised with , rlH•uma1·t hri t is. ~\s rPganl ::; the joints m orP par
titularl y . the phPnOmPrn1, which. during li fe, inclieatecl with <'<'1'
ta inty th e presencP of a n acute inflan1111a tory proeess, a n• often 
re1·y indi s tinct afte1· d Path; eYen a n ex nclation abundant <" 110ugl1 
to di s tend the capsul <' o l' a joint to th P 11 tmost during Jil'P may 
ha"'' almost en tiJ·ply <li sapp<»trecl after cl pa t lt. H ence it is that 
most or the fac ts that IHll'l' been rP!'O l'cled about acute rlwu111ati c 
inflammation o r th e joints. ancl which I am myself abo ut to 
clP ~<'rifW, l ia n:. been p:a ther1-'c1 lf'f:-5 from the direr t ill ~}WC ti O ll Of 
rn rh joint;, tha n f l'O lll tl!P s tncl _r or Ot her \'ariPties of :1l'l if-11 lnr 
infla 111111 nt ion, es1wciall.r sueh as l1a 1·e bPPn artifi cially ind uced 
in :rn imals. mos t of th Pm hPing of a pnnil 0nt onkr. 

In proporti on to th c Yi olcncp of the intla m111ation ancl to th e 
stage• it may ha.\'c rr:u·hNl , we fincl the synov ial mPm hranP mo!'(-' 
or h0 ss dddly r Pcl<lcnc><l in patches. The \'<'Sods m·e injPf'tPd. 
espPc iall y in th P vill ous proress<"S a ncl the so-call ecl g la ncl; of 
ll ~Wers; the injert ion is al::;o \\_,.Cll mark1•d in the l'ing of Yfl S<' ll13 l' 

lOOpS a ncl [ll'Ch0S sitU a.tPCl Ht t!Je jun r·tion or th e Sy nodal ll! P lll 

brane with tlw ca1'lilagc. Smal l ltemon hnges may oftPn hP 
dPtectPd with the nak t•d e.r0, or1 more- rendily 1 with a ]pns. 'l'l ll:i. 
intt\rnal snrface of th r• mPmbrane is grnnula.r a11 c1 cloncly; it ha:-1 
lost its lus tre ; here a nd tlwre i t ma,r prPsent a thin and m>il y· 
separab le coa t ing of fihl'in ous exuda ti on; its ti ssue appPa r,; 
swoll en and thi ck ened . 'l'he superficial layer of cell s is p:11-tl.r 
detached; whern it s till c·ontinues to adhern, th e corpusc ular 
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elements of the intima are seen to be di stf' 1H1Pd wi th a coarsely 
granular protoplasm instead of their u sual scanty aml finely
granular contents (Ilueter). The ly mphaties of the synov ial 
adventitia a1·p gr1»1t ly d ilated, and thus brough t so close to the 
intinm as to be cO\·en•d in by only a single lay <'r of it s cell s. 
(C. GNlach . Iliwtcr) . The articular cartil ages, as a rul e, arP 
rarely o:de ma.tous; when act ive suppuratio 11 ha!-:i bl1Pll going on, 
they may bt' 1wcrosed. The peri synovial connect il"e tissue like
wise takes part in tl1 e inllamma tory p rncPss, wh t> n thi s is at all 
severn; we find it mdema tous and more or less permeated by p us
corpuscles. Th e bony epiphyses, too, together with the eartilagc 
that covers them, appear abnol'llially vasc ular. Finally, the 
soft pa rts about the join t are ntriably conges ted ancl mdcmatous, 
occasionally studded wi th minu te extrarnsations. In many 
cases the inllam ma ti on is found to have spread to the shea ths 
of th e tendons and the bnr:l:C muro5ce, w hose serous Ull(l sern
purnlent contents a1·e fo und to be increased. 

Disorganiza tion of the joi11ts of a more p l'Ofonnd character, 
such as abscess-formation, ulcera tion, nec J"Osis of cartilages. etc., 
does not corn e undPr consic1eration in conn ection with rhe urnar
thrili s, bu t among its possible seqnelm. 

The amoun t of fluicl founcl in a join t a ft<,,. cleath cloes not 
always c01w spond, as I haYe already sta ted, with the amount 
recognizPd dn1·ing life. It may Yary from a ft •w (hops to rnany 
gra mmes, a nd c1iffc1·s from o :·clinary synovia (whieh is ,·iticid ancl 
glutinous, ow iug to the mucin it contain s) chi efl y by jt:-:; g reater 
tluidity. It usually resembles a serous exudation of a cherry
rolorecl or rec1c1i sh hue, rendered turbid by the admixture of 
fl occulent ancl gelatinous coagula. It has an alkaline reac
ti on, is ri ch in a lbumin and fibrin , and may be seen, unde r the 
microscope, to contain- besides the detached and more or less 
altered elements of the synovial intirna-a va riable number of 
reel bloocl-cli scs ancl pus-cells. " ' hen the latter liappen to be 
abundant, the flnicl in the join t approaches the naked -eye ancl 
micJ"Oscopical characters oI pus. The presence of trne pus, how
ever, is qui te exceptional in rheumarthri tis, jnst as any con
siderable aclrnixtn1e of bloocl has only been met with occasion
ally in very severe cases complicated with hemorrhag ic tenden-
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cies due to otlwr (·au>es. An articular in!lammation attended 
by exudation, either wholly or principally librinous, has been 
described by many writers (.\rthronl!•n ingiti:; filJl"inos:i s. cmup
o<a); but it is doubtful whethe1· this form is ever met with in 
rhenmartliritis. 

"' e ham \"Pry little 1wccise knowlt>dgc about tho dwmical 
composition ot th<' exudation. Laboulbc'iw examilwd the 1luid 
from two knPP-joi nts. The proportion ot dry so] i(h amounted 
to ll6 . .t6 and 6!l.6:l parts per 1nille; that ot ash, to 8.6 and S.2 
parts 11er mi/le; the fin id also contained muein. • Tn an exnch
tion Crom a joint afketecl by go norrhCI'al arthritis, :.\16hu' did 
not s uel'PPCl in findin~ any mucin . 

• \cco1·d ing lo Andra! and Garnrrct, tlw blood is YNY rich in 
fibrin, containing as mnch as one per crnt. of thi:::; !:iuhstn nre. and 
enm mort-1'. Bt>cqueL·el and RocliPr .founcl the sernm to contain 
Jess than its clue proportion of solids. 'l'h1• blood is nsnally firm
ly coagulated aftp1· clPath; it is dark ancl lluid only in such eases 
as Jll'Ol"e mpidJy fatal with a s ndden rise o( ll'llljlPl":llllre. Jn 
one case obspn·pcl by Lebert (Joe. cit .. p. o:l) the blood contained 
an excP~S of urPa. \\~c do not know anything- 111 orl', of a dP1initf" 
kind, abont the altemtions taking place in the blood dming 
rJ1C•t1nia1thrili S. 'J'll!• abnormal dewJ op nH'lll o( an acid (lactir· 
acid, acc·onling to 'l'odd, Fuller, Bonchanbt, <' l al.) in the blooll 
during life has oft<'ll been assumed, but nl·1·e r pron·d to occur. 

Co111plicati01rn, espPc ially with disease or the thorncic YiocPra, 
are mmal. Otherwise, the organs present Pitlwr no npprPcinble 
alterations what1'ver, or alterations of an inconstant and indP!inite 
kind. Thu~, for exam1)Ie, in thost' cases wlli<'h ntn the ir ('Ourse 

with a high tenqwra.ture ancl se,·ere ren-~b1·a l ~ymptonw, par('nrhy
matons degPneration of particuhu org-ans. a swnllt•n c·onditicn of 
the hepatic cells and renal epithelia, ar<' $aid to hare been 
found, the brain its0lf being either wholly free from morbid 
change, or else markedly congested, v..-ith minute extraxasations 
or a variab!P amount of CI'dema in the pia matPr and araehnoicl. 

Finally, the skin may show traces of eruptions p1·esent during 
life. 

1 LflfNJ11fl1hie iu Arch. gCn. de MCdecine, August, 1872, p. 1&0. 
~ .Jfdw, Bulletin de l'Acad. de l\ICd. 1 18721 No. 22. 
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Analysis of lncliridual Symptoms. 

Condition of the Joints. 

The inflammation is scarcely ever limitN1 to a sing le joint, 
though in mile\ cas<,s of the disease. attendl'd with but littl e fen• 1·. 
"'·e may f-ind a s ing le joint greatly intianwd, while ~cveral other~ 
are affectPd in u. very minor degree. As a general rule, the 
larp;<' l" joints are alone attacked; the small er ones-those or the 
toes and flnge rs-rerna.ining free. Th e cfo;;easc js never limited 1 

thrnug hout its entire course, to the s rnall t• r joints. As the 
intlamrnatory phenomena in any patticular joint us ually last for 
severnl clays (two, fom, or even 1011gPr), fl'csh join ts becoming 
implic·atecl in the meantime, we usually tind serern l or the joints 
affected simultaneously, wben the case is at all severe. In this 
way1 Pig ht, L\n' h-e, 01· even more joints may be affected at once 
towanls the l'lld o r the lil"st, and during the second and third 
weeks or the di sease. 

The !owe and ankle are the :joints most frequently attacked; 
next in order or frequeney come the wri st, elbow, and shoulder; 
next, but at a great interval , the hip ancl finger-joints; then 
those or the spinal column, of the toes, the sterno-clavicular 
artirnlation, and that or the lower jaw. Finally, Schuetzenberger 
ancl Lieb(•rmann' have observed intlammation oI the laryngeal 
articulations (crico-arytmnoid). 

:\Ionncrct founc\ in 93 cases of the disease, that the knee-joint was affected in 
GO, the wrist in 49, the ankle in 41, the shoulder in 19, the hip in 8, etc. 

The functional clistmbance and degree of suffering y:ny with 
the position and importance of the affected joints. The g reatest 
amount or trnuhle is caused by inflammation of the inter rnrtebral 
joint;, as it l"Ondemns the patient to absolute immobility. In 
the case of any otlwr join t, he tries instincth·ely to place i t in 
that position which inlli cts least strain upon it; the knees and 
elbows a1·e llexed; the hip likewise ; the hand is usually k ept 
qui le straight; the root slig htly bent towards i ts plantar aspect. 

1 Uniou MCclicale, 1873, No. l.33. Gazette des hGpitaux1 187:3, No. 13(). 
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Besides the local swelling, redness, and fluctuat ion, of which 
I ham already spoken, and which clepencl upon the cl1,gree of 
inflammation and the more or less superficial position of the 
joint, we may often perceive grating and crep itu:::; on movement, 
-sounds or which the patient is him se1£ aware. rl'lwy are geu
errttetl partly in the in terior of the joi nt, partly in the sheaths of 
the neighborin g tendons which are irnplka tecl in the inflamma
tory prncess, ancl arn clue to the admixtul'(: of a variable propor
tion of libt'in ous Jlocculi ancl deposits with the exuded liquid. 

The signs of inflammation often disappear quite suddenly 
frorn one or more joints, e.g., dtlring a ~ing le night-other joints, 
or el:::;e intcrna.l organs, lw ing attacke<l with eq ual smlclPn nPss. 
This may be explai ned in one of two ways. \\-e may suppose 
that some phlogog1•nic ma tters, emlo1wtl with :t specia l aflinity 
for the joint:::; and ce!'tain serous mcmbranP!_-:, ancl -,,·ith a Bpecia l 
tendency to cause exudations of s1•rous Huitl, are in troclucecl 
int o, or generated ln, the system iJLfrnnitlently. Or we may 
irnugine that nu·ions trophic cemrPs. S}Wl' ia1ly rdatP<.l to partic
ular joints, ai-e successively attacked. It is to its p1·c-P111iiwntly 
serous cl.aracter tliat the exudation O\WS its capab ili rr of being 
n•adily absorbed: hence, too, the rapidity with which the local 
srmptoms may cl isappcar. 

According to Lebert, the syuchonclroses-more especial ly tho 
sacra-iliac and pubic-are sometimes affected as well as the true 
:joints. 

'/.'Ile Slate of the Skin. 

'l'h!' skin feels hotter than usual: but it does not, as a rnl e, 
exhibit the same pungent heat as in otlwr felwile maladies, 
because it is a lmost ahmrs cornt-etl with perspiration. The 
copious sweati ng. which forms one of the most 1.:011::;.tn.nt symp
tom:-' of rheumarthritis, is wholly cle\·oid of criti ca l signi f-i cance; 
it is a part of the morb id process, likt• the art ic1tla1· aff1•ction. 
It tends to subside rather earlier than tlll' inllammation of the 
joi nt s, u sually following the course of the p)Tt'xia; it rPappPars 
when, as ofl('n lia]ipens, a recn1clcsc1•m·e of th1• clis1•ase takes 
place. The perspiration has a sour smell and a tlecicledly acicl 
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reaction; it is only where the secretion is allowed to stagnate (as 
in the arm-pit or between the toes) tlmt its reacti011 may be 
founcl neutml or even alkaline, from deco111position of the urea 
contain,'cl in it into carbonate of an11nonia. Large doses of 
alkalies may pl'Od11ce the same effect. Fttrthet· details concem
ing the composition or this morbid rnriety of perspiration are 
frw in number, ancl chiefly borrowed from writers of a former 
generation. TllPy are based on researches wanting in precision, 
and dominatecl by cc1·tain humoral theoriPS. Todd thought that 
an excess o( lartic acid was got rid o[ in thP perspiration ; bnt 
Lehmann's' search for the acid pl'Oveil. fruitless. 'VolfI aml 
Stai·ke asse1tccl that they fotrncl uric aeid aml umtes in the 
Sweat. .tllSClmino demonst1·ated the p1·csence Of albUlllPJl; but 
Leu be' has since shown that this substance may be found in the 
perspiration under other conditions also. 

Owing to the copious sweating, Yat-ions emptions frpquently 
brpak octt upon the skin. Sudaminct are simple vesiculal' elm·a
tions or the cuticle; tlwy are often associated with 11iiliariet 
(rnbra}, nnlloubtedly caused by the ilTitating effect of the copi
ous secretion upon the skin. Udicatia is not unfrequently 
obsel'vc<l. LebP1t saw it in two of his cases; I l1avc seen it last, 
in one case, for two days cluring the second wef:'k o[ the disease, 
when it w:is at its worst. In another cttt;e, that of a boy of six, 
the rash made its appearance a day 01· two bl'fore the outbreak 
of the '""lady. A similar sequence was also noticed by :Hacario 
in two ont or forty-firn cases. Ilerpes labialis is oecasionally 
met with during the eal'ly part of the disease. Finally, the 
statements concerning tho occurrence o[ henwrrha,qic purpura 
in connPction with rhenmarthritis rest, in all likclihoocl, on an 
enor of diagnosis. (Cf. section on Diagnosis.) 

Slate of tlte Urine and Urinary Organs. 

The state of the mine in rheumartlnitis is la1·gely depenclent 
on the abundant exhalation of water from thP skin and on 

1 Lehrbuch der physiol. chemie. 18.'>3. II. 335. 
7 Centr::ilblatt fiir die med. Wiss. 1809. No. 30. Also in Virc!ww's Arcbiv. XLVUI. 

181. 
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the ft•brile disturbance. Its q nanti ty, notwithsta ndi ng copious 
d raugh ts of liquid , b a bnormally Rma ll , a nd may sink to 30U c.c., 
or CYPn less, in the twe nty-fo ur hours. The qnant ity of urine 
]JassL~<l. may nu y greatly from day to day, the~e vari ation::; 
dt'pending not merely on the degree of feve r, the abunda nce of 
the 1wrspiration, a ml the q uanti ty of water clrnnk, lmL often 
likewise upon irregularities in the emission o f urine, wltith the 
patient endeavors to delay as long as po:;sible, from fear of t he 
pain causecl by the necessary movements. The color of tlw nrinc, 
save in very mild cases, is reddish yell ow or en •n da1·k n•<I ; it is 
abnormall y ackl, when not neutralized by chngs; its specifi c 
gravity is hig h, vary ing from 1020 to 1080. Tlwse phe11 0111 ena 
are clue to rnnrentr::ttion. The pPrcentagP of all the urinary con
slinwntR, wi th the exception of chl orine, is incrmsecl. Owinl(, 
howe,·er, to the g reat reduction in the q uantity or urilw passl'd 
daily, the total \Wight of solids exc rt> tt•d remains below the 
nol'lnal a\·ernge. To thi s statement tlwre is one im portan t excep
tion. The amount of urea elimina ted during the height of the 
di sease, unclp1· the influence of the py n'xial ti ssm•-dest n1 c-t ion, 
even when the di et is very poor in albumin, not onl y attains but 
often exceed s the average of health . Another conseq t1 t'1H'e ot 
the concPnt 1·ateil state o( the urine is its tt•ndency to ] pt fall a 
sedim Pnt; thi s tr nclency is more rnarke(l in rheumarthriti s than 
jn mo:-;t othp1· c.fowases. Very soon a[ter the urine is passed, a 
brick-rcrl deposit, u suall y containing la1·gp crystal s of fn'<' uri c 
acid in addition to the Lll'ate of soda, is t hrown clown. \\'e do 
not know whether th is separation of free nric acid ought to be 
ascribed simply to tlw concentrated state of the urine or to the 
presence in it of a bnormal acids (lac ti c acid ?). The oldPr physi
cians were d isposed to hold the latter \' iew withou t sufficien t 
proof, perha ps because i t seemed to ag1·e0 wi th their beli ef in an 
over-product ion of acid in rheuma tic cli s01·clers. So, too, it is a 
question whether the darker tin t of the urine is cl ue merely to 
a uni fo rm increase in the percentag0 of the norm al p ignwnts, or 
to a spec ial increase of one of them (of urobilin, accord ing to 
J affe 1), or, finall y, to the presence of some abnormal coloring
rna llers in the secretion. 

~~~~~~~~~~ 

1 Virclww'a Arcbiv. XLVII. 405. 
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That the prcsrncc of n. deposit of uratcs docs not imply, ns m1cd at one time to 
be supposc<l, any increase in the total amount of uric arid diminakc.1, has been 
sati sfaclOrily established by the quantitatin.i determinations of llartcls1 1 I loppe
Scylc1/ and others. 

Small quantities of albumen may ho found during one or 
more days, without the pl'esence of any othl'r sig n o[ n ·11al mis
chief. The phenomenon is probably due to an i11 crea se in the 
in tem;ity of the pyrexia. 

:More profou11d alterations in ilte kidneys rind urinary pas
sages arn 11 ot usnally met with in rheumarthl'itis. The bli ster
treatment (to be described herea[ter) appeal's, l1 owever, io exc ite 
reual initation ant1 l1 ypencmi:t rnther more <'asil y t hrin i t would 
do in healthy pl' rsons. The urine rnay contain a good d eal of 
Hbrin under sueh ci1·(·nm:Stances 1 and may 8how a tPnUency to 
coagu1atp when expmw<.1 to the air, and en•11 in the bladder, caus
ing thereby some diffiClllty o( micturition. 

I have myself' seen two such cases of "fibrinuria," and have heard or others in 
the practice or my coll eagues. Similar results have been known to follow the 
application or lilistcrs independently of rheumarthritis; lmt not, :ts it. seems to me, 
either so frequently or so severely. 

Corne appea l's to have met with a case o( trnc ncphriti:; set
ting in at a. 1a.ter peri oll of the cliseasc, and SPPmingly o[ a criti· 
cal nature; for it:;; development was s i111ulta111•o u:;; with tlw dis· 
appearanee of tho al'ticular inliammat.ion. 1Iarlnrn11n , too, lias 
twice seen nephriti:; come on in the course of rheumal'tlniti s. 

Slate of the 1Yervous S11slem. 

Although most cases of rhenrnarthriti s rnn their course with
out any cerl'hrnl symptom s-even the ht»HlaC'hP that accompa
niPs eve1-y febl' il e malacly being but slightl y rnal'kecl,-the nerl'ous 
centres may, in certain nnfa.vorable cases, lw· "::u·iom;Jy im·oln . .:.d. 
AcutP cerebral or spinal meningitis ma.y !:'Pt in. or mc.:. ntal aliena
tion, or Sel'('l'e brnin symptoms, without any dt>m onstrabl e le:;ion 

1 Deutsch. Arch iv fiir kl in. :Med. I. p J :~. 

~See Nione.IJer's Pathologic, 1808. ll. :140. 
a Virclww'is Archiv. LX. p. 47G. 
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of structure, such as are met with in enteric fever and other 
infectin• malac.1iP:5. 'rliese various complications usell formerly, 
aml indeed up till a 1·e1T recent date, to be groupeil together 
u11<l1'r the name of ' · cerebral rheumatism .'' The ffrst two will 
bP U<'"Tiill'Ll among the complications of rheunuu·thritis. The 
thirLl rnri!'ty is principally met with in dn111kanh, or per:;ons 
whos<' constit LLtion has broken down fro m otlll'r causes. Such 
patients usually exhlbit a mal'l<ecl degree o[ excitement from the 
Yery fir:-;t; tlwy become slightly llelirious towards erl'ning; they 
suffl'r more than b nsual Crom slrep1essnr~s, a1H.l this augments 
thPil' l'XCitement; then, at a comparatin•ly ea1·ly :;lage of thl'ir 
malady, lo1rnnls the end of the first or the bt•ginning o[ the 
second week, t1wir temperature, predously mollerntl', undergoes 
a great and suclclcn ri sa ; the skin becomes hot, the abumlant 
sw~ating often subsides, tho pu1:5e is hurried and cornprt.·~sible, 
the bl'eath ing shall ow, tlrn sernsorinm mueh oppres~11d, the face 
cyanotic 01· pale; ancl after an interrnl "·hich is usually 1·ery 
brid-rn1')'ing from a fo11· hours to one or two tlays-tkath 
en:;uPs. 111 VL'r.r ran"' instances wp resnw t1w patiPnt by 1\.'due
ing hi:S temperature; in a. somewhn.t largt·1· propol'tion or cases, 
we mn y s ucC"PPd in causing n temporary imprnvL'lllcnt and de1ay
ing th<' fatal issue. 

The phenomc>na just described are Yery si mil::tr to those 
obsen·Ptl lo follow the exposLu·e of men a11il a 11i111 als to exces
sb't' heat, and known a.s "sunstroke 11 

01· " ll m.t npoplPxy." In 
both cases the abrnpt rise of tempemtLLl'C is tho ead iest and 
mo~t t'triking syrnptom of irn pencling dangPr. Ifrnce, we may 
reasonab ly as5unw that all the other grnrn :-symptom~ an) merely 
con:<Pq 1wnt upon the increased heat of the boLly. The gootl 
effects procltH'Nl by withdrawing this heat lellll support to this 
hypothesis. But, as regards the cansP o[ this rapid Plerntion 
of ternperatnrl', II'!' can say nothing certain. It may be that the 
pyrogPnic and phlogogenic matters which are umloubtcLlly 
11re>ent in the blood undergo a great ancl smhkn increase, aml 
paralpe the heat-1·egulating centrns (whose l'ery ex istence 
remains to be prov!'d),-or stimulate centres preHicling 01·er heat
prorlnction ; or w<> may suppose that the primary Pil'el't of those 
substances is to paralyze, or at any rate to weaken, the heart's 
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Contractions, and thereby to redtlCe the a!llOLLnt or heat giYen 
011'. 

I ham still to allnde to certain paroxysms or palpitation and 
oppression which not unfrequently occur during rhcumarthritis; 
they arc tmnsient, and do not depend on a ny cardiac complica
tion. They make their appearance wlwn the disease is at its 
height, with 01· without demonstrable cause; tht'y may last for 
an honr or morP, nml then subside without !Paving any trace. 
During the parnxysm, moreover, the patient (•xhibits no objec
tive symptoms beyoml great acceleration o[ tho pube and an 
exprrss io11 o[ anxiety and faintness. Acco1·di11gly, it is impos
sible to n·ga rd them as the earli est imlieation or an t>11do- or 
}X' l'iCal'ditis j tl1eir ol'igin must be cntirPJy 1Wl'VOUS, :1 SOl't Of 
nerrnus palpitation or stenornrdia, possibly brought on by pain 
aml want of sle••p. Death may occur <luring a paroxysm of this 
kind; but stH.:h an accident i s rare . 1 

F ebrile Phenomena. 

I han• alrPady statecl that the fever is, r oughly speaking, 
. proportionate to the number of joints attaekPcl, and to the 
intensity of t he inflammation. It runs no typical courne, and is 
usually rnot1 (:1 1·are in degree. 

~\11 initial rigor occurs in barely half or the entire number of 
cnsPs; it is not. usually sernre. Generally speaking, sereml 
slight lit s of shivering, followed by a sense of warmth, are 
noticed on the first clay ; at the same time (in all except the 
mildest cns<'s) the tempemtllre runs up to 30 U. (102.2° F.) or a 
li tt]c higlwr. EvPning exacerbations, occuning on subs0quent 
days, may bring it up to 40° C. (10-4° F.) or, at the o ttl>icle. to 
40.5° ('. (HH.0° F .). \Yunclerlich ' poin ts out the cmious fact 
that, in an o,·prwhelming majority or h osp ital cases or acute 
rh(•umartllri tis, the maximum tempernture is reached either on 
the clay of admission or almost immed iately after. Dnring the 
further progrt•ss of the malady the temperature obeys no defi-

1 ~cc n case described by Ralltery in Gazette des h6pitnux, 1809, No. 57. 
,Medical Thermometry, New Sydenhu,m Soc. tmru;J, p. 3!JG. 
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hite rule; it is usually somewhat higher in lhc p\·ening, but 
sPlclom rises o,·er 40° C. (104° F.), except in those fa tal ea,;es 
which I have yet to describe. P eriods o[ rembsion, or ,,,·en 
o[ comple te in termission, last ing for twelve or en•n for twenty
fo ur h ours, are very common ; tlwy are always fo llowed by a 
modera te febril e reaction a ud an exacerba tion of tlw ni"ti cul ar 
disorder. ln this way the dist•asc may r ome to consist o[ a 
seri<'s of paroxysms, separated by brief in te1·rnl:; of partial or 
complete apyrexia. The return of the tenqwralme to its normal 
len'l may likewi ,;e take place in a variPty of ways. A rapid 
"l'l'itieal 1' subsidence is rare. The foll is or a lllOl'e ~raclunl 
kind, extending o,·er sevpral clays ; it may either be trnil'onn or 
with occasional peri ods of anest, or ernn wi th momentary exa
cerba tions. 

The onset of complications is u snall y a tt!'ndt>d by a n eleva
tion of temperature; b nt thi s is never con, iderahl c, sa,·e wh Pn 
the secondary disorder is independently characteri zed hy a hi u:h 
degree of fe,·er (e. {/., mening iti s, aml especially pneumonia). The 
ri e of tempp1·ature usually precedes the onset of tlw rompliea
tion by a short in terrnl ; perhaps i t would be more con cc t to say 
that i t is the first symptom to be recognized . " rhPn the compli
cations outlast the polya1·thriti s, the COllrSC o[ tlc[Cl'\'PSCCnCC will 
naturall y be moc1ified in acconlance wi th their special na tnrP. 

As regards the other phenomena of feY Pr, it is worthy of note 
th;it the ratio between the pulse- rate and the t ~mpem t u1·c is not 
always mai11tainec1, ;i, remadrnblP quickening of the pul se occur-
1·ing without any cor;._·esponding rise of t~mprra tn rn . This seems 
to be clue to the severity of the pain and the conseqlien t nw ntal 
exci tement, which a re often altogether out of p roport ion to the 
local symptoms and the amoun t of fe,·er. ThPre is nothing 
unusual in the di sturbance of digesti on ; and as rega rds the 
p_rrPxial ''a] terations Of tissue-metamorphosis" nothing is known 
beyond the fact, al ready referred to, thnt the proportion of uren 
in the urine is augmented, and that an apprec iable quan tity of 
thi s proc1urt is likewise go t r id of in the perspir;i,tion. 

As the fever abates the other di sturbances abate too; tlw 
urine g rows lll ore abundant, clear, ancl bright, the perspiration 
snbsicles, the appeti te returns, etr . 
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"'hen the ~e,·ere cerebral symptoms, already alluded to as 
being independent of meningitis, happen to occur, the tempera· 
ture follows tlw Ramp course as in the first stage of many other 
acute clisl'ases. " ' ilhin a few honrs it ri ses to a hyperpyreti c 
level, and then goes on to r<'ach thr highest limi ts el'er not iced 
in the human subject. Th. Simon' ancl ::l. Hing<'l' 2 were the first 
to obserl'e ancl publish cases of thi s malignant varirty of hyper
pyrexia; tlw Conner putting a t<'mpemtu1·e of 43' C. (100.4° F. ), 
the lattc1-, one of 43. 0° C. (111° F.) on record. Qn in eke' obserl'ed 
a post-mortem eleva tion of temperarm c. At death the ther
monwte1· showed 44.3° C. (111 .7° F.) in the vagina; forty minutes 
later it indiratc•d 44.7° C. (112.5° F.) in the vag ina , and 43.93° C. 
(111.1° F. ) in thl' axillm. 

P olya rthritis has never been known to run its rntire course 
without f<'ver. But nry mild cases of t he disease, in which but 
few joints arr n.ttacked and the degree of infiammn.tiou is slight, 
may exh ibit on ly trifling sub-febril e elevat ions with inte1·vals of 
complpte apyrexin.; rn tlmt, if the thermometer is rarely used, no 
ri se at all may be detected. 

Complications. 

There is han11y any di sease that presents so great a ,·a1·iety o( 
comp!i('ations as polyn.rthriti s. Tlwy O('Clll' both in tlw more 
severe an<l in the milder forms of the 111alady, though prrlrnps 
more oftr 11 in the fo rmer. They may sl't in <' itlwr in an early 
stag0, 01· at the l1 eight of the di spase; p0rhn.ps less often wlwn it 
js dC'c lining . Nay. we ~ometimes Jind them SC'tt ing in simnlta~ 

neonsly with the join t-affection, or even 1weceding the latter by a 
sho1-t interval, so as to make it donbtful which of the two is the 
primary di seaee. For these and other rea"ons,-such as the 
transient character both of the complications a nd of the articular 
mischief, the tendency of Yarious complications lo sncce<'d one 
anotlwr,-tlw older physicians were disposed to aS<'ribr the mani
folcl YariP!y of phenomena ton. common cause, n.specific materics 

1 Annalen clC's Charit.6 Kra.nkenha.m1e11. 18GJ, XIII. 1. 
~ Medical Times and Gaz. 1867, :N"o. !)01. 
3 Ilctlin. klin. Wochenschrift, 1809, No. 20. 
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morbi, um1P1·going meta$ta,is from place to placP. But as the 
PXisl<'nC'e o( a ny SUC h b!ood-poison Still remains to )Jp )ll'O\'l'd, \\'0 

of the> prt>~t>nt gene1·ation express our::-Pln.•s with a. sPmblance oE 
greater preei:;ion-thongh not "·ith nny really greater definite
ness-than our forerunners. when we ~ny that rl1eumartltrititi is 
associatPcl \\'ith a tendency to disea$e-s1wcially to in11ummation 
-of int.>mal organs. " -e are forced to beliern tl1at het\\'een 
some or thP more frequent complicat ions of rheumarthl'itis and 
the articular diso1·der there must exist a 111 on' intimate bond 
than tha t by which a disease is usuall y a lli Pcl \\'ilh it:; complica
tions. Thi~ lw li l'[ appears to rest, first, on the ge1wr~1l rn1t11rn of 
tlH' disease; S•'condly, on c1,r tain of its indiddual charaC'tl' l'S. It 
matte1·s but little, therefore, whether we ,·iew thl' inflammatory 
disorders of tl1 c' heart, \\'hich are so fr1'qn1'ntly as,oci:<tl'd \\'ith 
rheumartlll'ili ~, as complications or ns int<>p;ral elemt>nt::; o( the 
diseti>il'. P<'1·liaps the latter is tlw more <·01Tect \\'ay of looking 
at them; for th1're can be no question that th<' heart is more 
often implicated in the conrse or rhcumarthl'itis than many of 
the joints-especially the smaller joints; antl the eanliac aml 
a1ticular nfft>ction!:i owe their origin to the sam<> cnnSl'. But inas
much as we are obliged, in the prPsent stat\' of om knowlPclgf', 
to hold fast to thl' anatomical point Of \'iPW, and to l'l'gard the 
artieular inflammation as the essential el1'11Wnt in rllc11111arthdtis, 
we must, to be consistent, regard all other orga nic disorc1Prs, 
howen1r frcqtwntly tlt <')" may O('(' lll', n11c1 hOWt.'H' I' intimntc their 
conuect ion with thP morbid process, ns co111plicutio11 s. 

Foremost among th<'m sta nch m!Jalgia, that pai11 fnl a ll'Pction 
of the muscles known as'· muscul:u rheumn.ti:o:m,· 1 and pOStiibly 
depC'nclent on inflammatory rhanges in their ti"''"" It is very 
commonly associated "·ith rhPn martl1 rili s, and b not al\\'ays 
limited to the mns!'h's in relation \\' ith the inll amC'cl joints, but 
may attack othCl's at a distance from them. For a cldailecl 
desC'l'iption, the l'C'Udl'r may refer to the section dC'\'Otecl to the 
rheunmtic fo rm s of mya lg ia. 

Ptricarditis and endocarclilis, \\'ith which a certain c10gree of 
111yorardilis is inrnria bly assoeiated, are o[ mon' i111 portan<'P. 
Authors va ry widely in their statements about the freq1wncy of 
!wart-complica tions in rhenmarthritis. F or this there arc many 
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reasons. In the fir,;t place, they are not always to be easily 
rncogniZf\d, aml th e diagnostic signs of thPi r prescnee are o f 
unequal n1luc; so that where one phy ,ieia n may eonfidently 
asst•rt their l'X isk11n•, another may ho lll hi s opini on in reserve. 
\Ye all know, fo r in stance, that a systol ic rnurmm over the p re
cordial ri~gion wati enough, in Bouillaud' s mind, to prove tlw exist
ence o[ endo•·ard iti ,;. s .. condly, there can lw no doubt tl1a t g reat 
diffl'n•nces in this rt..•spect t•x ist between <'rt.!5PS occ urring jn differ
ent pl:H·e,;, and more especiall y at different times; differences 
which oblige us to assume the ex istence of n .r;enius epidernicus 
ancl emlemicits. Agil in , it mu st not be forgotten that our sta ti s tics 
arc, fo1· the most pa rt, bas~cl on hosp ital experi ence; aml we 
know that, for ra1fous reasons, the different ages oI man' s liie 
arc n•ry uneqnn.lly repre::;entecl jn such ins titution s. Now, it is 
an nndoubtec1 fact, though one which ha::; not rec()in•(l th e atten
tion it cl<'$<'n·es, that heart complications in polyarthritis are 
Yery murh more common in young than in oldPr IJat ients ; nay, 
it rnay he lai1l dow n as a law, that the yom1ger the patient the 
g1·cater the r isk of hi s heart becoming affec ted. The rb k is 
greatest Jwfore pnherty; indeed, combining my o" ·n obsern1tions 
with tl1<we of others, I conclude that the !wait is implicated in 
full y onr-t hinl of nil the cases of polyarthl'itis occuning dming 
this Jll'l'io<l. Ycrnay' s sta tist ics are c\· en more unfavorable; he 
fountl that of twenty-two cases between the ag<>s oI fourteen ancl 
twenty, one only escaped endocarcliti s. The risk continues great 
till about lh<' twen ty-fifth year of life; after that, age enclocardinl 
ro111plita.tions an• the exception, save in cases wh ere organic mis
cl1ief has he<•n left as a result of predous attacks of polyarthritis, 
such rnisch id always ral'l'ying a predispositio11 to renewed in
flammatory changPs with H. Agai n, treatnwnt, as I sliall h:we 
occasion to point out, seems lo exert a decided iuJluence on the 
liability to cardiac complications. 

If, instead o( inqui1·ing into the frequency of hentt-(li sease 
generally , we end <•a,·or to di stinguish between pericanliti s and 
enc1ocarclitis, we find very little agreement among the clnta on 
record. This must l>e attributed partly to the causes refenecl to 
nbo,·e, partly to the frequ ency with which the two form s of heart
mischief coexist or succeed each other in the same patient. 
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Finally, the risk or ca1·cliac complications appears to he 
greater among hospital patients tllan in prirate practieC'. 

Bouillaud, who, as l ha\·c already nl<'ntioncd, was Ycry free with his diagnosis 
of l'ndoc:trditis, found cardiac intlammation in G.t out of 74 SCVCl'C cases of poly· 
arthriti3, an<l in ou ly one out of 40 mild cases. Budd met with it in ::::1 out of 
4;3 ca<>cs (48.8 per cent.); Fuller in 7 out of :J9 (l i.9 per cent.); Wundl'rlich in 2G.:J 
per cent.; J. Vogel, of Gicsscn, in barely 50 per cent.; Vhcrt in n.G per crnt. 
(pcrica1clit is in G.4 per crnt., cndocanlitis in 2.9 per cent., hoth togclh<'r in 14.3 per 
cent.). Bamberger 1 noticed pcricartlitis in :ihout 14 per cent., and cnclocardit is in, 
at most, 20 per cent. Roth gives 18.8 per cent. for acute inflammatory affections 
of the heMt; Ormerod, for pericarditis alone, :::7.:1 per cent., and Ball 20 per crnt. 
Chambers found the he:lrt implicated in 14 out of 200 cases (7 J)('r cent. ); 17'1 of 
these c:isc~, treated with hiearhonate of soda, yielded 0 (;'}.2 per cent.). Dickinson, 
at St. Gcorge"s Hospital, found the heart afTccted in :JG out o[ 161 cases (22.4 per 
cent.); 48 of these were treated with alknlie!:, ancl among them only a single 
insl:l nce or cardiac mi;:;chicf occurred; of the remaining 113, the heart was impli
cated in :~.i (39 per cent.). Among my own 56 patients (all private one~), cardiac 
complications occurred in G {10.7 per crnt.); 2 had pcrirnr<litis; I, endocar
ditis; 3, both n.t oner. The ratio is much less fovoralile among the cases 
admitte<l into the CharitC: 1Io3pital. .\mong :~S cases in the wards of Prof. Fre
rich;:;, Aug. )fayer met with pcrica.rditis 7 times, with endocarditis once, with cndo
pcricarditis 4 times (total, 3-l.3 per cent.). 

Many physieians have thought that the dn,ngrr or lirart-dis
ease is gn-"nte:st when a considerable nmnber of joints is affectt)tl; 
thb dol's not serm to be qnite true. unkss by "" cousiclemble 
numbe1·" w0 nndp1·stancl any number abo1·e four. So also the 
assertion macle by Reeves.' that perkarditi s is lllO•t rOllllllOn 
wh en the uppe 1· limbs are affected, is in ncc·d of confirnmtion. 

The $ymptoms to which these complications give rise differ in 
no way from those us ual nncler other circum:stances. But we may 
easily be l<>cl into thP belief that they i•xi'3t whl'n they are really 
absent. As n·~al'(h; pnclocanliti s, more pal"ticularly, ])l'Olonged 
arul repC'ntecl L"'xaminations are often necessary bl'Iore we can 
affirm it to be present. Inorganic or fnn<'tional m11rm111·s. Yery 
common in polyarthritis, are a fertile sonrre of <'ITOI'; and the 
semblance ot ca1·clia.c inflammation is fmther incrr:isecl hy pains 
in tlie prctornl ancl inte1·costal muscles, or in th<• diaphrag111. 

t Lehrbnch dclr Kr:tnkhC'iten des Hcrzcn~. Wien, 1837. p. 110 and 150. 
2 8donidt'1J Jah!:llilcher, Band ll.H 1 S. 120. 
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with the feeling of oppression, the dyspna:a, and the accele1·ation 
of the pulse, with which they are as>ociated. It is onl y wlwn 
the development and progress of physical d1anges in the lll'a rt 
take place under the physician's own obserrnti on, that he is 
reall y entitled to affirm the existence of endoranl iti s. 

Next in order of freqnenry to ca1·diac inflamma tion, though 
at a considerable interrnl, stand pleurisy and pnewnouia. Tlw 
latter is not Yery common; the forme1· was noti ced by LPbert in 
ten per cent. of hi s cases; it was rnrn<t frequpnt on the left side, 
and oftl'n assoc iated with peri cardi tis, from which i t was doubt
less propaga ted. Bilateral pleurisy, tho two sides of the chest 
becoming affected in quick success ion, has been repeatedly 
observed. As the symptoms of pleurisy are often obscure, thos<' 
of a subjectirn kind-pain and dyspna:a-being referred to tlw 
joint affection and the attenclant rnyalgia, "·Idle the physical 
examinatio n of the chest can often be but imperfectly carried 
out, or may be a ltogether impra cticablr, the ex istence of pleurisy 
may very easily be o,·erlooked. Like most of the exudations 
occurring in connection with polyarthritis, that into the plPmal 
sac is commonly of a sero-fibrinous character aml capable of 
being readily absorbed. 

Inflammation of various rnu cons surfaces is by no means 
nnirnual. Foremost among the,;e is broncliilis (noticed by Ll'bert 
in 0.3 pt'r cr•nt. of hi s cases; by A. i\Iayer in i5 out of 35 cases, 
two of which were chrnnic); tlwn p lwryngilis (noted in 7 of. 
Lcbe1·t's, in 2 of Mayer's cases); lastly, cystiti•. Lebert found 
thl' last-named disorder in two of hi s cases, a nd mentions that 
Fa ton (Tht'se dt• Pari s) has recordPcl se,.eral; for my own part, 
I ham only nH't with it once as a complication of polyarthrilis. 

Among Ct'1·ebra l complicat ions, meningitis has been obsenecl 
with n 1-ying frequency in different localities and at di fferent 
times. Cases may be fonnd e1·en in Stoerk (Ann . llfed., II. ), 
Stoll, Scuda more, etc. Among modern writers, Niemeyer allndes 
to meningitis; Lrbe1-t and Dowse' have each recorded one case. 
On tl1 e whole, howeYer, this complication appears to be much 
h•ss com mon in tl'll1pernte than in hot climates, e. g., in Tinkey 
(Rigler, quote(! by Hirsch). Spinal meningitis has also been 

1 Lancet, July 6, 1872. 
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referred to as a complication of rheumartlu·itis ; but the state
ments on the subject are not wholly trnstwo1thy, partly bt•cause 
the tenderness and stiffness of the spine due to inflammation of 
the intervt' rtebral joints or to implication of the dorsal musd Ps 
used ortPn in form er days to be att1·ibt1ted to meningitis ; partly 
because botl1 the epidemic and the sporadic forms of spinal men
ing iti s ar<' very commonly ushered in by " rheumatoicl " pains 
in the lin1bs, and the ailment is thus taken for a mere complica
tion or metastasis of a rheumatic fever ; finally , becanse many 
cases of pp cm ia with puru lent meningi tis have been mistaken 
for rheumarlhritis. 

In a fai1· proportion of cases the implication of the brain is 
notifi ed by ,·a1'io11s psychical disttu·bances, which cannot he 
asc ribed to the rapid ri se of temperaturP, bu t take the form of 
true in~anity, of " mental " disease in the narro wer meaning of 
the term . ThPy are provoked, or, a t any mtP, promoted, as 
Tuenge! was the first to poin t out. by the pain and wan t of sleep. 
They exhibi t every variety of excitement and depression, from 
well-marked mania to melancholia. Somet imes they last but a 
short tim e, and di sappear without leav ing any tracP behind; 
sonwtimes they are prntracted into the period of conrnleocence; 
sometim es th ey may persist after complete recovery, wltPn they 
consti tute the " protracted form of rheumatic brain disease," 
whieh Griesinger was the 1irst to recognize. 

Again, rheumarthritis, like other febrile maladies, ma y deter
mine an outbreak of delirium tremens in drnnka1·ds. " ' hen 
endocar<liti s exists, symptoms of cerebrnl distmbance may be 
caused by embolism of the arteries of the brain. 

Other complications are met with from time to time, which 
stand in the rela tion rather of accidents than or incidents to the 
primary di sease. Among them are peritonitis, bed-sores, ab
sces.~es (Lebert), ancl intercoslal neuralgia. llforeover, some of 
the eruptions already referred to, and th!' renal disorders which 
are occasionally observed, may al so be coun ted among the com
plica tions of rhennrnrthriti s. Acute in fecth·e di seases are rarely 
associated with rhenmarthriti s. I ha,-e myself seen scarlet fe,-er 
break ont on the seventeenth day of illness, in a woman tweuty
fonr years of age. The pati ent made a good recove1:y. 



52 SENATOR.-DISEASES OF THE LOCO)IOTIVE APP.\ R.\T lJS. 

Ooitrse and Duration. 

Eren when uncomplicated, polyarthritis 111 ay exhibi t many 
diver::; ilie::; ill its CO U1'"3C, depending chi pfiy Oil tile behaviol' or the 

joints. \\' lien the articular inllam mation is 111ilu, and limitcu lo 

a few join ts, and com plicat ions arc absent, the disease may 

terminate between the eighth and twelfth, or between the eighth 

and fou rteenth clays. This is the milclest for m of the disease, 
whose character cannot always be fornsee n from the outset, bnt 
only dPclares itself tluring the p rogress of tl1 e case by the abate
ment of the patient's sufferings and feve r,-no frps]J join ts being 
attacke<1 Jor sernral days,-a nd conralescence setti ng in. Tliese 

milder fo rms frequently tl evelop a graver character, fresh joints 
becoming involve<l before those previously affected have 11 ad 
time to recover. As a general rnl e, indeed, a severe attack of 
rheurnarthritis is mert-•ly an aggregate of milder ones,-a Sl'ri es of 
mil<l paroxysms occuning in close succession and overlapping 

one another. Hence the protmcted conrse of a severe attack; 
hence, too, the alternate remi ss ion aml exace:-batio11 of the local 
sy mptoms, and, consequently, the utterly atypic oscillati ons 
presented by the disease as a whole, by the pyrexia. etc. The 
causP of tl1 e intla111111ation, whate,·er it may be, has usually 
exhausted its violence, in these g1m·er forms of the disease, by 
the end of the third, or, at latest, of the fomth week. The 
process then culminates, and the next two or three weeks are 
taken up by the complete or partial reabsorption of the exllll ed 
matters. The acute s tage of Lhe malady is thus brougli t to a 

close in six or seven weeks, though some particular joint may 
possibly 1·eqnire a littl e longer time for its restoration , a11(1 com

plete recovery may be deferred till after the second month is at 

an encl. \Ve very seldom see a casP in which so great a number 
of :joints is attacke<l from the ontset, or during the first few 
days, as to enable us to recognize it at once as belonging to the 

more serious class, indepenclently of possible con1pli cations. 
I need harcll y say that the mild and the sernrn forms of 

rhenmmthritis are connected with each other by a vast number 

of intermediate varieties, which shade ofI almost imperceptibly 
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into one anothel' . • \ s an appl'ox imnti"e standar<1 o[ se1·Prity, t11 e 
number of joints affected thrnughout the attaek may lw takPn, 
inst<'a t1 of that usually chosPn-t!ie duration o[ the ill1wss; 
indeed , the lattP1-, as a nile, depends on the forn 1er. Tht' adop
tion of thi ~ s tan t1a1·d is furth er prn111pted by th<' way th" dh•c""'' 
picks o ut certnin joints (knee, ankl e), whi('h a.re, in 8P\·p 1·e c·a$t"'S . 

inrnriably affected. \Ve may ca ll those cases mild in whic h 
three or fou 1· joints at most are inflamed, 'rnt1 this in a mot1 Prate 
degree, s nch tases last in g a, littl e under Ol' over a fort night. 
\\' IH'i1 from four to sm·en joints are attacked, all(l the illness 
lasts [rom three to li ve weeks, the case may be d ewed as one of 
medium se,·erity. Last ly, a. severe ease wonlcl be orn ... in wh ich 
fron1 e ight to twelve or more joints at·e in vo lved, ancl which lasts 
longer than six weeks. 

Among 108 cnsc~, T"'cbcrt found 10 that lasted from :3 to 15 day~, 58 from tG to 33 
day-., 32 from 36 to 5.'l days, nnd S lasting for a still longer peri od (up to 80 dnys). 
Such data throw no light vn the relative frequency of the diffe r~nt fo rm s, a!; only a 
s:nall proportion of the mildest cases would he likely to gain admi !i::.iun into a 
hospital. 

It is plain that the presence oI complications may grPatly 
modify the course of the disca;e. They may compl et.oly effa ce 
thos0 1·a riati ons in the intensity or the local sy mptoms an(l in 
tht• patip11t' s general condition which m·e all bnt inrnriably 
exl1ibitec1 by uncomplicated cases. Smee the most common of 
thosp c·o111plications, a lways except ing myalgia (so-rallet1 " mns
cn lnr l'he umatism "), are in th emseln's sev0rP1 or f• \·pn dangNons, 
tlwir ]11'<'sencu will naturally com·el' t any fonn of polyarthdtis 
in to a seri ous malady; hut the c11uation o[ tht' illness is not 
necessa ril y 1wolongecl by them, since it is fo1· the most part 
characterist ic of the inflammatory affec tions a8'oc iatcd "·ith 
rlwnnrnrthriti s, that t lwy are capable o[ 11m11·rgoing speedy 
resol ution. 

Prev ious di sease, or other debilitating iniluencPs, such as 
profLu;e hE;>mo1Thag(1

1 parturi tion, etc., may re tard tlw progress 
o( com·alPSCP JWC, and so 1)1'olong the malady wil hout1 however, 
appreciably lengt heninp; its acute stage. On th P contrary, most 
of the cases in which rheumarthriti s follows sca rl et fever and 
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dysentery seem to run a shorter course than usual; and Bonil
laud' s plan of treatment by repeated aml copious venes<'ction, 
which used formerly to be practised, ditl not prolong the disease. 
Ind e<>d, if we are to beliere the assertions o[ its ad,·orates, it 
actually shortened it; bL1t this is probably an exagger:tt ion, like 
many of their st:itements. 

Diagnosis. 

There is no diffi culty in recogn izing acu te l'henmatic polyar
thritis. The joint aff~c tion and the fever-the l\\"O characteristic 
features o[ the cli sease-can hardly be overlooked by even the 
most ·uperfirial obsei-ver. On the other· hand, there are several 
other malad ies associated with inflammation or neuralgic pains 
in the joints, whid1 may easily be mistaken for rheumarthritis. 
Foremost among these is })ymmia, which has O\·er and o\·er 
again, especially in former years, been confounclecl with rheum
mthritis. Our chief means of distinguishing bl'tween tht'm li es 
in the discon·ry of some local suppuration a nterPd<>nt to the 
articular malady in point of time. \Ve cannot always do this, 
h owe,·er; but, eren in default o( this sig n, the l'igors a nd the 
temperature Yariations, the occurrence of metastatic deposits in 
other organs, especially in tbe lungs, the profounl1 constitutional 
disturba nce, tho tli so1·t1ers o( the scnsori um, tlw icte rns-all of 
them phenomena which sca rcely ever occur in 1'11 l•111narthritis
will put us on the right track. Nevertheless, rnauy diseases o( 
a pymmic nature, especially certa in Yarieties of puerpernl fever, 
in which the characteristic febrile symptoms and the phenom
ena localized in the generath'e organs are not wt'll mai·kcd, may 
puzzle us a good deal at lirst. But our doubts arp n'1iall y set 
at rest by the further course o( the disease. \\'hat I ham said 
about pywmia is trne also o( glanders, which often presents 
symptoms o[ the samP kind ; the patient's history, hi s employ
ment, the fo rm ation of abscesses in the muscle's, of pustules a nd 
ul cers on the skin and the nasal mucous membrane, finally the 
onset of delirium and utter break-np of the system, must ser ve 
as di stingui shing mark s. It is not easy to mistake a n att:tck or 
gout for one of rheumarthritis, if we bear in mind that the former 
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u sually RPts in suclllvnly during Lhe nigh t, :i.ftpr prolo11g1.•c1 gas
tric clisturban<·e; and further tha.t, at any rate in llH· hPgi11ning, 
a s ing lP joint, eti pec ially one of the toP-joint", i ti attacked-a 
joint usually spared ancl scarcely l'\·er afft•cll'cl alone by rhe11111· 
arthrilis. A gain, go ut is prone to occ ur at a limp of lifo wlwn 
11olyartliritis i::; uncommon; the pedarlicular tis:::mPS are more 
alredt'd, the 1>ain hi far n10re sernre, ancl otlH'l' tonstitutional 
11·o uhlt>ti a1·e associ:tlecl with it. \\'hen lht>rt' is a hi;lory o[ 
Yio11 ::; altackti of gout, we are still le::;s liable to an t'rror of 
110 :.;; i~. 'J'i-aumatic arthritis is Yery unlikl•l.r to afft>ct 
joints at OllC'l' or jn s ucel'ssion; morPover, it i::; usually attl>ndt>Ll 
hy Rigns or injury. Scrofulous n.rthritis rna.r be <li~tingui~ht•(l 
hy it ~ chronic cour.se1 lite presenC"c of ot1H'r sig ns of scrofula, 
tlu.-' tt mlPIH'Y to pu::;.for1mLtion, etc. Tlw articular nc•nrosc::;, to 
whielt altPnlicrn has bt'Pn clireetetl by Brotlit', i:itl·cimt'}"l'I", ancl 
espP<" ia ll.r by Bsmarch, are ab:;olutel.r apyrctic, but mar, ne1·
ertl1t>lt•ss, ouggt>st the possibility of mild polyarthritis. TJ1 e 
:tbS<'lll"t> o[ fr1·er ancl o[ any palpable alteratiu 11 in the painful 
joint, th<' limited character of the affection, the freedom from 
p:tin dtu-ing sleep-when the alfectccl limb may be made to 
aswme any position clesirecl, the constitulio11, n ml abo1·e al I the 
l11t'lllal s tate or the patient- who is u sually of the fo111ale sex.
finally, the prolonged clurntion o[ the sy mpto111 s-w ill certainly 
enable us to Ul'l'irn at n. eo1T0ct d eci::; ion in t,he majority of cases. 
CL~ l'tain 1'01·ms or a.rticulur pain OCC Ul'l'ing in the arn.cmil' , jn the 
subjects oC SC tlr\'y, purpura hmmorrhagica, anc.l itccmopJiiJia, are 
often purPly neuralgic, unattended by any change Ol' swelling in 
the joints ; sonwtim e3, howen;r, these sympto111 s are 1n·psent in 
a slight ckgrf"e, antl we ma.y hesitate whPtlH•r to idH·lude such 
cases und~r the he:ul of rheumarthriti; or not: fo1· my o"·n 
part, I think they onr;ht to be k ept separa te, as thP.)' 11e1·pr pass 
intu thl' g"'"·er forn1s o[ the di sease, are 1ir1·er attPnd,,cl hy the 
sweat ing that is so constan t a feature of tnw 1·hpumarthriti o, 
and are ne1·"r followed by its compli cations. In purptll·a, more 
parti"nlarly, we find painful swellings o[ th r joints, m;nally con
fi1wc1 to the lower limbs, ancl especially prone to Rhow them· 
St)h·~)s in tltc fp1lt Tlwse swe1linrrs are no t nttendt>tl by fe \·er, 
and a1·e not alwa~s truly intlamn7atory; tht'Y :ne often clue to 
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<lisordp 1·:; o[ thP <'ollateral circulation, prornk<>tl by Prnbolisrn
which Bolm' bPlien_.::; to 1111ll_( .. rJie many ca...;p:-; o[ ]HLqn1r:1,-or 

th~y may he c..luP to (['tlema re.::; ulting from tlH).i!' eila ugp;:; i11 tlie 
va~cular wall::; or in tlw hloocl ibt~ lf, to wliieh, in otlH:'I' in:::;Lrnc;es, 
We mu::;t aLtribute tlH~ can::;::ttion o[ the h;_cmorrhage::;. 

2 

Yario11:; forn1:; of 11111ltiple inllanrnrntion about the joints are 
met with in jnfa.ney, and may simulate rhPUl1lfll'thritis. Such a.re 
ar·ule rirkr'is, s11p7tililie vsteochondritis, and separation ef epi
pll!J8CS c.lue to many other causPs. Tho c irc11m sta 11 ce that these 
<..li::;onlPr:-; arn peculiar to an age which is all hut exe rn pt from 
r1wu111artl1ritis, b enough to distinguish the111 frolll the latter. 
~foreo1·c·r, they all begin in the epipliyses, from whicli tht•y may 
or may not spread to the articular ca1·ity it:;elf; finally , the 
paticnt"s hbtory and other symptoms will Iurnish us with a 
correct clue. 

I ha1·e already pointed ont that the diagnosis of complica
tions-111ore espPcially of endoc:irditis-111ay prove tlillicult. 
Suppo;ing heart-disease to ham existed prl'riously, it may be 
impossible, in the absence of cddence from the patient's history, 
to decide whether the enclocardial rni :;chief is of old standing or 
of recent origin. I ham also mentio1wtl that the implication of 
tlw in terrprlt•bml joints and the mnsc!Ps o[ tile back may si mu
late nwningitis. ' rlie latter shoultl n ever be assLuned to exist 
without more positive evidence. 

Issues ancl Sequelce. Prognosis. 

Rhrrunarthl'itis is not among the rno1·p dangt:rous diseases. 
Death b, npon the whole, rare; when it Ol'cnrs, it is usuallr clue 
ratlwr to compl ications or unfavorable condil ions of an. incli
Yidual kind than to the joint-affection, e1·en wlwn this is sernre. 
J-Iaygarth lost 7.1 or his 168 cases, R ay mond' only 3.3 per cent. 
ont or 400. The latter seems to be abont tlte usual dPath·rate 
for Lelwrt's mortality was only a littl e 01·er 3 per cent., Roth's, il.; 
per epnt. Of flfty-six patients undrr my own care, two died (3. 0 
]Wl" ("Pill.) wilh C<'J·:bml symptoms and a SIHlcle n ri so or to111jWra-

1 Jahrbuch f. Kinderbc ilkunde. N. F. S. :}01. ~ Cf. &ltef;y-llacl~ 
3SeeJ. 1·vgcl, loc. cit., p. 48.3. 
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ture. It is in this way that death occm s in most of the fatal cases. 
l ha,·e all'cacly p ointed out that the risk of death is g 1-.'ut .. st in 
JWl'sons of intenqJPrate habit". In a srnall el' propol'tion of ca,cs 
dr,ath is ca usc•d by complications while the polyal'th1·itis is st ill 
pl'e:wnt, rnost frequently by pel'i- OI' endocal'di tis ; more rarely, 
by meningiti s. 

In the non-fatal cases, which form a Yast majol'ity of the 
wholn nu111bel', th e ultimate issue depends nminly on the p1·c·s
ence and nature of complications. Hence, there is no g reat dif
ference in thi s respect between mild and se1·e1·c cases. lt h only 
in the vNy milc.lest- mnni11g their eourse with a su!J. f1-•hrill' tl•m. 
1w ra.ture-that we are justified in giving a f;woral.>1 1\ prognosi::; . 
In all the rest the prog nosis must be left doubtful for as lung as 
the fen'•· las ts, or, at any ratP, till tlte third week is l'eached, 
after which date complications rarely arise. Now, as hcal't 
complicaLions are the most scriot1s of all in thcil' ultel'ior ronse
qnences, and as they arn most frequent in youth, so the chances 
o[ comph)te rero\·el'y are le::;::; promising in young ]Xtti C'ntti than 
in adult ,;, owing to the risk of pel'111ane11 t cli:wasl' of the heal't. 
This is no t unfreqnently follow~cl by cl1 orea, especially wlll'n the 
mitl'al is tlte affectl'd mil'•» On the othpr hand, wh Pn rll eum 
arthriti s attacks a }Jre1' iously lwalthy pNson or tw,• nty-Jin• or 
thiny, it u sually terminates in complete l'l'C01'ery wit.hont 
::wque1:c; thl're 1c-mains, at most, a tendenr.r to 1·enew(\d attacks 
after a variable interval of time. In a relatively s111all 11u111ber 
o[ cas(•s

1 
when the articular infJarnmation has been very intense 

or prnt1'a('ted, 1w 1·ma1wnt alterations are left in 01w or morn of 
th l1 j oint ~, r. g., ehronic inttammato1-y conditions, lictble to exacer
baLion fro111 trivial causes (C L Chrnnic RhennJ<Llic Arthriti s), 
t11ickening, a.nkylo is, or even ulceration. SuC' h eonseqnences 
a1·e rn ort' common after repeatPd attacks, ancl cspc·cially aftPr the 
snbacntP form s of rheumal'tlniti s, or such as cll'ng on fol' a. ]('ngth 
or tinw. \\' lwther suppuration in a joint, lr>acli ng to py;cmia, 
e\·er really happens, as desc ribed by oldPr wril!'rs. seems to me 
extre111ely doubtful. Pyremia was probably rni s tak t> n for rllC'um
arthritis in such cases. Orcasiona1ly, howevpr, rl1 1;1 umartl1riti s 
may issue in pyremia ; I.Jut the immediate cause of the latter is 
then an ulcerative enc1ocal'c1itis. 
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The prPsencc of old heart-mischief al ways rn ak ('S the p rog
nosh; a g raxe onP, cn~n wl1 en the pa tient is well up in yea r::!, for 
an a.tta('k of rhc umartluiti::; b alm o::; t certain to aggravate the 
organic di ~t.·asc. 

~frntal d isease, mostly taking the fo rm of melanch olia , is 
more comm on as a seqnela in ad ult::; than in children. The prog
nosis is, upon the whole, a fa1-omble one. I t does not u sually 
sta rL a; a n independent S<'q nl'la, but grows out of the psychical 
d isturbances previon, Jy alluded to as occurring durinCT the foyer. 

Finally, Dufrey i-cfers to orchiti s a s a common scqueht of 
rhcumarthl'i tis a t Malta. It usually ends favombly. 

Treatment. 

The p1·rvention of rheumatic polyartluiti s dcn1 a nc1s the same 
precautions as the p rnvention of any of the other rcs tlits of 
"chill. " 'l'he8e precau tions are : to a1·oitl all sudden and Yi o
len t changes of. te mpera tnre; to wPar woollen clothing next the 
skin ; to harden the sys t,•m. 'l'hese rul es should lw Iollowec1 
with es pec ial stl'ictness by those predi sposed to rheumarthri tis, 
e ither by the nature o f the ir employmen t or by having undergone 
a prev io us at tack . 'rhe aclvice g iven by E benma.nn fol' avoi<li11g 
th<' "rl1cumat oses " (alfocti ons caused by chill) should be laid to 
hPart, Yiz., to continue the exerci se by which the body was 
hea ted just before exposure to cold or wet, and to c1Pfer repose 
until a complete cha nge of garments has been effected . This 
aclv ice is usuall y followed, on the promptings of personal experi
ence, by thos<~ who are much exposed to the weather while 
engagrd in ac t in~ Pxercise. An other precau tion, spec ially rccom
menc1Pd by hyd ropathi sts, is cncrgPtic fri ction of the skin . I t is 
a;snretlly impossible to prove that in any given ease a "chill
c1i scas1>," a nd especially an attack of rlwu 111a rthri tis, has been 
pr('ventr<l by one or otl1 e1· of the measures just allm1c>d to. Bu t 
thr same uncPrtain ty clings to nearly all our methods of prer en
ti on. \\-e do know, howe1·cr, that the operntion of those meas
urt>s is di nmet1·icall y opposed to certa in o[ the consequences clue 
to chill. Continued muscula r exerti on, and the ckvelopment of 
heat which it entails, supply the losses clue to refrigera tion of 
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the surface, a ncl p romote tha t flow of bloocl and juicrs to th!' 
periplwry, that "tmgur " of the skin and rnuscles, which the 
chilling process threatens to arrest. Friction of the skin l1 as the 
same effec t, and sel'vcs, moreo\·er, to stimulate the cutaneous 
nen'es ; the ]Jrecise effect of their stirn ulat ion, howere1·, we do 
not at present nnclerstancl. But then we are just as igno1·aut of 
the exact mecha nism of the process whereby a chill produces 
di seas!'. \Ve cannot but admit that it exe1-ts some influence 
n pon the heat of the body aml upon the citculatio11; and this i; 
enongh to justify u s in adopting tlJe recommendations rna(lc 
alJor1•. 

As regards the ac tual t reatment of polya1tlniti$, i t has varied 
with our theories concerning its }Jathology ; at any mte, since 
mtional therapeutics-i. e. , methods of treatment either reall y 
or appa rentl y in harmony with accep ted views on pa thology
were substituted Ior ti·aditional cmpil"icism . 

• 'I. stri ctly expectant method has never been able to hold its 
ground fo r any time in the face of the mani fokl cli stm bances 
nn'1 d:rngf'rOUS COmp]ications urgently calling fo 1· in tnforenCf'. 
A SPries of case's, treated on the expec tant plan, impressed 
Lebert with the belief that the di sease was more p rotracted, a ucl 
a ttended by grnrnr complications when left to i tself limn when 
subjPc' ted to t1·ca tment. 'l'hc strictly antiphlogbt ic method, as 
it nSL'd to be understoocl,-bleediJJg, re fr igerant salines, merC' u
rial and antimonial preparations,-has al so pro,·cd inackq uat<'. 
Ex pPriPncp has shown that these measures, w1wlhe1· Kin gly or in 
co111hination, exett no inllueuce whaten ·r on the progress of the 
diseast-". 

'l'hey may afford temporary relief from particul a r symptoms ; 
but snr h relief is clm rly bought at the expPnse of nirious cli s
ad rnntagPs, nay , e1•en of serio us damage to the system. 'l'his 
is espec ially true of bloocl-lett ing, both of the modera tr vrnesec
ti on p ractised ever since the clays of f'iydPn ham, an cl still rn ore 
of the ex t1·axagan t hloocl shecl of whi <" h Bouillnu cl and lii s fol
lo\\"ers (P elletan, Rac iborsk i, and others) were guilty . It is like
wise tn w of the large cl oses of ni tre recommr ncl 1>d by Brorkl ry 
and ~fa cbl"icle in tlw last century, by Gendrin, Martin Solon, 
Basham, and othets in this; of tartar emetic, calomel, corrosirn 



60 .SEN".\'l'OR.-DISEASES OF "l'llE LOCO:'!fOTffF. APPARA'l'lJ~ . 

sublimate, Ptc. E,·cry one of these rrmetlies is en pable, upo_n 
octasion, of ::;ubd11ing the fever more or lPs~ t>ffectnally; but tins 
action, um·e1tain as it i:S, Conn::; uo eqnival{~nt for the attL•ndnnt 
trouhlt>s tlH• p;nstro-intestinal i1ritation, tiH' diarrha:-a, nanst'a, 
and Yomiting (troubles doubly n,nnoying to a palit•nt whose 
en•ry mo\·PnH•nt causes agony), the rbk of fatal collapse, etc. 

The belief in a specific cause o[ rheu111artl11'itis has !eel to the 
iwrprtual rc1wwal o[ attempts to cliscover a spccili c remedy. 
E,·en nt tltl' prPsPnt <.hy we find a. number of remedies which 
cla. irn to be n•gnrdPd as specifics, their cla.irns resting on the clif
ft.'rent tlworit.•:5 <·011cPrning the nature of tlie ?nateries ?norbi, 
and tl1c best w:iy of rendering it harmless or of remol'ing it 
altogl'tl1c·1· from the system. S11ch attempts are quite lPg itimate; 
but no remedy has, up to the present time, establi shed its claim 
to uni,·er~al fa,·or; none has been discovered to possess unclonbt
edly sp0cilic \'irtncs, to be capable of summarily a1Tesling the 
dbC'ase under all circumstances.' Each incli,·idual remedy is 
lauded for som0 sp0cial pl'Operty: Olle is belie,·rcl to shorten thP 
attack, another to subdue the pain and fe\'eJ", a thircl to wa1·cl 
oil' dangerous complications. The natmal course of the malady 
is so inegular that it is no easy matter to decide on the Yalue of 
any particular mode of treatment; and the difficulty is enhanced 
by the limitation or the clinical material at tho clisposal of the 
individual observer. Rheumarthritis affects bnt a small fraction 
oE the cnses admittecl even into a large hospital, and man)' yea1·s 
are requ irl'cl for tho collection of a series of cases huge Pnongh 
for statistirnl treatment. This i11"oivt•s the interference or colla
teral inliuences, such as, e. [!., that of the genius epidemic11s, 
for which no exact allo\\'ance can be made. Ilencc, I slrnll not 
attempt to do n1ore than ennmcrate those renwdies and methods 
which ha,·c been tried by reliable observers, and recommendecl 
by lhPm on tho gl'Ouncl of a tolerably large clinical experience. 

Lemo11;j11ice, originally recommended by Dalrymple and 
Rees, found by Fuller to be inopernth·e, by Inmnn,' on the 
other hand, to be highly curative, has been methocli<"nlly tried 
- -- - - --

1 F<Jr the use of salicylic acid in a.cute rheumntic polyartbritis, see the Translator's 
Notcattbccndofthc volume. 

~British :Med. Journal, 24 October, 18J7. 
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by Ll·bcrt. Beginning with four ounces a clay, he incrensecl 
the daily al!owante by one onnce every clay clming the first 
fow days of the disease till six onnccs had been reached; this 
qnanlity was gil·en in twelrn do0<0 s (a tablespoonful or the 
juice eve1·y two hou rs in half a gla;s or sugared water). This 
mild ancl pleasant n'lnedy was found, on the whole, to mitigate 
the fc,·er and shorten the averag<' duration of the disease. In 
thirty-six cases treated on this plan the illness lasted, on an 
aver::tp;-P, 28.4 clays, while in fifty·~wven cases trentell otherwise, 
the a,·ernge clumtio11 was 34.7 days. The ri sk of complications 
was not lessenccl, or only lessened by the abbreviation of the 
ma.lady and of its more sc,·ere symptoms. Gull and Sutton also 
fountl that the a("ute stage was brought down to 6.8 clays by the 
lemon-juice treatnwnt, nnd to 6.7.3 clays by alkalies; while it 
lastetl S.-l days untlcr blistering, and 0.1 days nntler a purely 
expectant l'cgin1en. 

Authors IHwe occasionally recommended alkalies, from an 
early lJL'I'iod, on th0or0tical gronntl::;, ,·iz., in order to antagonize 
the abnormal prntlnction or ac id snppos 0 d to go on Llnring 
rheumarthriti s. But it is only of late years that the alkaline 
tn'atment J1as be!'n thoroughly tPslt·c1. The r<'snlb; o( thP 
i11"estigation, principally conduckd by English physicians, are 
decidedly farnrablc, the frequpncy or cardiac complirations 
haring apparently bePn diminislwd by this plan or tn>;ttmcnt. 
Tims, Fnrni,·all t1·e:ttPd about fifty cases with alkalies withont 
the heart being implicated in any one or them. Cham lwrs found 
the hmrt affected in nine only out of 17-l cas<'s ti·eatl'<l with large 
closes of bicarbonatl' of socla, while it was affpc·tpc1 in five ont o[ 
26 cases treated in othc1· ways. Dickinson had one case of 
hC'art-di::::pase among 48 pntiPnts trpn.tNl with alknliPs, nnc1 3;) 
case; among 118 pati<'nts treated oth!' t·wise. Fuller found l10mt
disl'as0 <lereloped, c1ul"ing the alkali1w treatment, in ni1w only 
out or -l 17 cases. )forMrnr, this method appears to exert '1 

favor:1hh' infl111·nce on the duration of the malady as a whole, 
Gull antl Sntton giring 13.5 days as tlw total length or the dis
ease under alkali es, 1.3.7-19 clays wlwn otherwise treated; the 
cases ll'f t entirt>ly without interierence lasting longpr than any 
of the rest. KPrstcn, too, obsel'\'ecl tl1at rheumart11ritis ran a 
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shorter and mild0r conr:;e under the influence of alkali<'S. 
myself treated 84 of my 5G patients with large closes of bicarbon
ate of soda, with only two instances or heart complication; 
while among the remaining 22 cases subjec ted to various other 
methods (nitrnte of soda, quinine. colchi cu m, digitali s) the heart 
was implicated fom tim es. These fig ures are enough to stimu
late us to flnther inquiry; for if we prevent card iac mischief we 
a ll but abol ish tlw immediate risk to life, ancl minimize yet 
more effectua lly the ulte1·ior clang01· of v ermanent organic di s
ease. The fact alrcacly alluded to- that patients under twenly

five are peculiarly liable to ca rdiac complications-m11st of 
course be a llowed for in any fntnre compari sons between the 

results attained und l'r diffe1·ent methods or treatment. 
" ' hether the benelieial effects of a lkali es be really dne to 

their neutralizing an PXCPSS of acid in tlw system must of eoursc 

continue doubtful so long as the very existence of su ch Pxcess 
o[ acid is a mere 11ypothesis. E,·en wern its existencP p1·0,·ecl, 
th e nature o[ its connection with the heart-mischid would 
rp111ain to be cletemiinecl. \Ye might continue to suppose that 
tlw introduction of the ca1·bonateson ·egptuble salts or the alka

lies in lul'ge quantities mig ht lessen the tendc>ncy or the blood to 
COag nlatP, and thereby lessen the chance or fibrin being dl'!JOS
itctl 011 the Yalrcs. It is interesting to note that inhalati on ' o[ 
ca rbonate of soda have been employe(l with excell ent effect by 

Gerhardt' in recent enclocarclitis. 
Since no effect can be expected fl'om alkalies unless they are 

gh·en in rnry large dos<'s, we must C'hoose soclic salts in Jll'efer
ence to tlw correspom1ing potassium or am monium compounds. 
The fo!'mer base is, in itself, incliffel'ent; the latter may do hal'm 
to the heart and tlw nP1Te·CPntrPs. Soclic salts are p1derable to 
magnesia likewise: the latter was mnch em ployed by Sd iocnlein, 
and mayo[ conl'se be occasionally resol'tecl to by onrselvl's when 
thPn-i is obstinate consti11ation. Tlw best plan is to give from five 
to ten drachms a clay or the bieal'bonate, acetate, hut1·ate, 01' 

citrnte of soda in sugal'ecl water, until the urine becomes neutral 
or feebly alkaline, as it usually does on the second or thil'cl clay 

1 Lebrbuch der Kinderkrankb . 1874. p. 237. 



aft<'r thP treatnwnt hm; bPen begun, increasing simultaneously in 
a111ottnt . The daily <lose shoulcl then he reduced, anll only 
i1HTPa~P(l wla•np,·pr tlu\ urine shows a tenclt>rH'y to become acid. 
This plan iH folJow .. a by no ill effects; somet inll'S thel"e may b<· 
a Jit t l<' dianhu•a, but this always subsides when the dose is 
l l·:o:::-:1• 1w<l, aJHl 111ay always he pre,·entecl by adding a fpw drop::; 
of laudanum to it. It is possible that tht• n•meclial effect might 
bt• attaiJH•ll mo1·t• sp<'edi ly by employ ing Gcrharl1t's inhalations 
of ral"lionate of soda; lrnt on this point I can not speak from 
expPl'il'!lCP. I H. llL L'llUally unfamiliar with the U::5l' o r the c·arbon· 
atP of litllia, untl l l1 P componncls of thi :-5 me tal with the n'gl'tahle 
adclH; tlu•y may fairly be crndited with p1·ope1tic•s similar to 
th ose of thl' cotTeHpo11di11g salts of potash and ><oda . 

This j ~ thE' 11lar(' fo l' Raying sonwthing about {, ·imetli!Jlamine 
(oft<•n co11 1'ou ndecl with its bomer, prop!Jla111i1U'). It s pow<'!"ful 
bask 11ropP1ties comwc t it with the alk~tli e~, en-'n though it may 
tliffpr from tlH~m in its physiological artion. ~\wPn~ll'iu:-;,' who 
wa:-5 tlu• first to g in\ it in rheumarthritb ancl the otlwt· form s 
of rlH·mmltir di~t·ns{', nf:.cribes to it n. ::_;inguia1· powp1· in r(~mo,·
ing pain ancl swelling from t lte joint:-5. He onler5 twenty.fou l' 
drops o[ thl· rernt•tly j11 s ix ounces of wat<'r, swec·tened ancl 
Jlal'Orl'd \\"ith ]1<')1]l<'rmint,,,, tablespoonful or the mixture to be 
tak<• u cv1·ry two hours. lle belie1·es him s<'H lo lmrn fn•qucnt ly 
sec•n all the sy111pto111 s of Lhe di sease rnni sh after twt•lrc doses 
hacl been tak<•n . Y on Bursy,' in 1fitan, founcl the remPdy very 
eITert in· for a time; but i t seemed, afterwards, to lose its dlirary. 
LPbert found it u::;e}(\ss.. Recently, howl'\·er, Coze 1 ;rncl ot hers, 
PSperiall.r D11ja1'(li11 -Beaumetz,' h:n-e again rderrt>d to it in glow
ing ((.'1'111~, 0 11 thP g ro und of a, foirly extt' ll'·:frc Se J"i P~ Of ob~:)CITn· 

tion~, a' capable or quickly controlling the pain an<l fr\"er,-a llll 
of E->nh~c·qw:ntly n·moving the articular swelling also. Tlwy 
fou nd the sec rPti on of nrca lessenell during its admi11istmtion . 
The data at our diHpMal arc still , howc,·er, qnite ina<lPqnatP to 

th.1r:i.peutiques sur ln. trimethyln.mine. Strasbourg, 

1871. 
~Union i\IM icale, 1873, G nnd 7. Gazette hebdomnd. 1873, No. 13, seqq. 
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allow of ou1· forlll ing a conclusive judg ment as to the va lue either 
of the uncomhinc'll tri methylamine, or of its hyd roc hlom te, which 
has been prcfen(~a on a.eco unt o f it::; g reater purity. 

~\..s reganl s thP action o f colclticum, the ev idence is vPrr 
contratlietory . " ' hil e some regard it as the one specifi c and 
i11fallihle "n nti1·hcnm a.tic, '' and even employ i t as a mea ns of 
determining whether n. particular cli sea::;e be '~ rh eumatic" or 
not (Eisen111an11), othe1·s reject i t as absolutely u seless. Ercn 
the c:h:t111pi ons of th e remedy, however, are not ag l'eed upon it::; 
m oth• o f net ion: wheth el' it be cnrative in purgati ve doses only, or 
wh Plher its irri tant effect on the bowels shoulcl no t rnther be 
a rn idc·d; wl1 ether it be more efficacious in acute cases, when 
tl w forp r is a t its height, or in ch ronic cases unattenclecl by 
fen•r. In1p:11tial obsen ·a ti on fail s to conlfrm any of th<> strik
ing n's ults tha t usell to be r,•co rded, whatever be the prcpa1·a
rio11 em ployl'll (t incture, wine. or extract of the Sl'eds) . E,·en 
the opia ted tinctu rn oi eolchi cum (six pa1-ts of tincture of colchi
cum to oue of laudan um, eighteen to twe nty or more ch ops to be 
takPn llm't' or fou r tilll l'S a day ), recommended by Eisenmann 
fo 1· all the c1i w 1·s forn1 s of" nervous and ,-a,cular rhcnma ." of ten 
fail s compll'tely-at any rate, in acute polya l'thriti s, wlwn the 
malnuy is at its hcight,-or acts very slowl y , p erh aps no be tter 
than the opia te would a .. t by itself. But we mn st not rush into 
the opposite extreme of denying all vir tue to colchicnm. ~\ 

consilk1·a ble nnmber or cases have bc•en put on 1·ecord in which 
the di sease has been checked after sc,·eral clay s' u se of the 
remedy. It may be that the clifrel'enccs in i ts act ion depend 
upon the employ m<'n t of different preparations. Gufrlticin, cer
ta inly the 1110,t ac th·e constituent of the plan t, shoukl therefore 
be employed wh 1·n possible. Sk oda' Hpeak s highly or its bene
ficial inflnence upon th P inftamma tm-y clrn nges in the join ts : he 
prcscrihPS one g rain of colchicin in from t wo to three dmchms of 
wa tel', with a Iew drops of rec tili Pcl spiri t to assist in cli ssoh-ing 
it ; lh-e cll'ops or thi s solution are to l)P tak pn tw ice or thl'ee 
times a clay, until (usnall y in two or tlll'ee clays) a cth·e p urg ing 
sets in and th P pains abate. 

1 Wien. 1\Icdiz. Presse, 1860, No. G. 
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Aconite and veratria Juwe repeatedly been substituted for 
colclLicum, but they ham ne,·ei· met with much farnl'. Their 
inflncnce 011 tlte inllammation and pain in the joints is not to be 
depended 011; their antipyretic action, on the othe1· hand (t•spe· 
cially that of \'cmlria), is unquestionable; but as tltc fm·el' in 
rheumu rthritis doe:5 not often rise to a. dangerous height, and 
when it doe", may be combatecl by means that al'e at once more 
effectual and less dangerous, the employment of aconite and 
Yernt1fa of!'e1·8 no spec ial advantages. 

F'inally, we must consider-among specific remed ies-the 
blister treatment advocated by Legrnux, Dcchilly, and abore all, 
by Davies. ThP last.named m1thor directs us to surrnu ncl every 
one of the affected join ts with a strip of blistering plast,'r, and 
prnmises that within twenty-four h onl'o, as soon as thP blisters 
have rist"•n antl thPfr contents hare been eracuated, the good 
elf,•cts will be mani[est, the pain ancl fe,·er will subsid1,, ancl the 
mine will be ncntml or even alkaline. The tlut'ation o[ the dis
easP, as a. whole, is sa id to be shorte1wd, cardiac complications 
are prevented, or actually remornd when they already exist. 
Davies explains these results by supposing the bli,;tcring to 
eliminate a materies niorbi-possibly lactic acid- from the sys
tem. Other observers are by no means agreed on the subject. I 
have lll)'8elf repeatedly SPc n the blister-trc:itment carried out in 
the wards of the Berlin Charit6,-without any result bl·yond a 
slight-and o[ten on ly temporary-diminution o[ the articular 
swelling, and a. transient fa,11 of temperature resembli11g that pro
dttced both in sick ancl healthy persons by extensirn irritation of 
the skin . I nernr saw the blistering ca use any change in the 
state o( the urine, and the other effects were not more brilliant 
than those prnducecl by other modes of treatment. Again, the 
simultaneous application of a number o[ blisters is not "·ithout 
its drawbacks; st1·angury is no very uncommon result of the 
absorption of canthariclin, ancl the minary irritation may e'·~n. 

be intPm;e eno ug h to culminate in a fibrinous inffammation; 
wea kl y ancl sensitive patients, moreover, complain bitterly of the 
burning pain caused by the blister at its point of application. 
'Ve may adcl that Davies himself regards the administration of 
alkalies as a cksimble acldition to his blister-treatment; and 

YOL. XVI.-5 
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some part of the e/fect, so fa r at leas t as th l' r <•acti on of lh P nrine 
is coneernNl , and tlw rari ty of cardiac complic~ti o n~1 may pos
sibly be dn P to th <• fo rmer element. 

\\' hat b the conclnsion to be drawn from a c01rniL1erati on of 
all the aborP facts I That no one pla n o( trea tnll'n t is capable of 
a1Tt•sling rhen111nrthriti s ; that none among tl wm has bc<"n cer
ta inly pro1·('(1 p1·en to l'Xert an inflnence on the chief symptom o( 
tlw cli sea~l', Yiz., the joint affection. 'ri te most lhat we can say 
is tha t certain remedies tend to sho1ten the malady and to lessen 
the tendt'nry to cal'diac complications. N ow, as till' danger to 
life is, in most cases, solely dependent on thi s tendency, it is 
cleat' thtt t to d i111inis l1 it must always be a main ohjec t of our 
entll'arors, ancl one to which almost all othe1· indica ti ons must 
gi1·e placP. Hl'nce, I recommend the nH'lhodical admini stration 
of alkalies in p\·e1·y case ; their effi cacy in avel'ting heart-di sease 
ltrrs hPPn n ·1watPdl y ~h own ; they give ri se to no collrrteral effec ts 
of an injurious kinrl , a nd they arc compa tibl e with otlw l' reme
diPs a nd modPs o[ t rea tment rega1·dpd as specifi c. In yonng 
pa tients especially, and whil e th e (er er persists, alkalies in the 
largPst possible doses shoulcl be energe ti call y employed. At a 
mon' adrnnce<l time o( life, tlwy mny be omiltPd with less 
dange r, a11<1 replared by alkaline beverages, soda and seltzer 
wat" '" a11r1 tl10 111 cthodical admini stration of IPmon-juice, which 
seems Ofl l' ll to shorten thP duratiOll Of th P di sease. 

In thi ,, as in p1·cry otlwr malady which mny nrn a farorable 
course without medical interfe1·ence, it is the fir~ t dul y of the 
physicia n to wanl off disturbing i11fl1wnces ; and , secondly, to 
combat such symptoms as nrP espec ially di sturbing or danger
ons. E1·«n in the mildest cases, tlw patient should be k Ppt in bed 
and in as pasy n position as possibl e; the tr mpl' t'atnre of his 
room should be moderate, hi s covf'rings light,- since heavy 
blankets 'll'P pa inrul to the infla med joints and inr rease the sweat
ing unnrcPssa dl y. F or thi s rea>on. a nd also to spam the patient 
P \"P l'.)" pain rul mo1·ement, i t is importa nt, when the rasP is at all 
severe, to substitu te a ma ttress or a wa ter-bed fill ed wi th tepid 
water fo r tlw nsnn.1 fea ther-bed, which requires to be 111 ade too 
frequently. The pat ien t' s d iet need not he so rnn ch restri cted 
as in other highl y febril e d isorders; it is enough to prohibit 
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heavy flatul ent food, an(l in other respects to consul t the pa
tiPnt' sown appetite. To relieve thirst, I 1·ecommend the alkaline 
waters a lrrady alluded to, instead of the acidulous drinks and 
lemonades usuall y g il'en. Patients in the habit of taking st inrn
lants should not be entirely depri,•ed of them. As reganls special 
symptoms, the fever does not usually require interfe rence; it is 
only in thosP rare ancl ill-omened cases in which the te111pe1·ature 
mns up to a. dangerou s height, that we must stri m a.t any cost 
to lowt'r it. \\'e have recomse for this purpose to cold baths 
repeate(l every few hours, ancl especially to colcl affusion ; these 
lllL'nsurC's, it i ~ trnc. only reduce the te111pcra.t111·e Ior a. Lime-, a.nd 
alleria te the brain symptoms; occasionally, however, they have 
been kn own to overcome the clanger aHogether. Lar~e dus!)S of 
quinine, g i1·en by the month, or subcutaneously (the amorph ous 
hyrlrochloratt• is preferable to all other preparations or the alka
loid), may be used to s11pplement the aetion o( the baths, when 
them is time for them to operate. The aLrming signs of collapse 
which are usually present call for the administration of power
fol sti mulants, espec ially of such as can rouse the action of the 
heart, Yiz. , camphor, musk, strong wines, brandy, ete. In 1ess 
urgent case$, unnccompanicd by se,·ere brain sy mptom ~, where 
acute inflammation or the joints coexists with an e1·ening tem
perature above 39° C. (102.2° F .) or 39.5° C. (103. 1° F. ), quinine, 
in closes of from !iftecn to thirty grains, gin~n towards C\"Clling. is 
suffi cient or itseH to mocl erate the viol ence of tlw disease. Other 
spec ifi c Yiltnes which used formerly to be attributed lo q uinine 
arc purely imaginary ; when gh·en in Jnrgf' dosf':;;, it may rause 
slight stlqwfac ti on and a sort o[ n::u·co~b. In dp;oron::; indid
duals, when the heart's action is so greatly excited as to !rad to 
the suspicion of a, thrcatc•ning endoc:nclit i", digitalis in large 
doses may be advan tageously prescribed. 

The attention of the physician is largely clainw(l by the 
articular inflammation ancl its attendant pain. Some r.-lief may 
be afforded by rai si ng the affected limb and putting it in such a 
position as to re(1uce the affinx of blood, and to relax the 
tendons aml ligaments to their utmos t. As rpganls ot her local 
measures, the utmos t difference of op inion prevail s. Tho joint
a[ection is lookccl at by many authorities in the light of a noli 
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me tangere; they try to shield it from all contact, e1·en from the 
air, for feal' of evil consequences, such as driving in the intlam
malion upon internal organs. Uence the custom, prevalent to 
thi s day, of wrapping the inflamed joints in cotton-wool , dry or 
greased, in flannel, oiled silk, etc., and avoiding all interference, 
except Jnbril'ation of the joints with oily matters, while guarding 
them carefully against cold and damp. Now, these warm co1·er
ings are not only useless, they actually tend to aggrayate the 
feeling or heat and other inflammatory symptoms. The fear of 
causing di sease o( internal organs by vigorous attempts to reduce 
the local infl:irnmation, is certainly exaggerated. Cold, in the 
form o( wet compresses, and, still better, of ice-bags (Stromeyer, 
Esmarch '), is not only harmless, bnt has i·epeated ly been proved 
to be be1wficial in lessening the duration of the inflammatory 
process in the joint; nay, •even the energetic cmploymen~ of 
hydropathy has been followed by good results.' \\re are s till in 
want of more ex tensire information concerning the effects of '..ce 
- preferred by Esmarch to cold-water compres es, because the 
Jattel' soon bPconw warm and ha1•e to be changed, exposing the 
patient to the ri sk of a chill. Other antiphlog istic measures, 
sul'h as local blood-letting by leeches, mcl'rnrial inunction, etc., 
may fol' the most part be dispensed with; they cannot do much 
good, while theil' extension to a number o[ joints is not unlikely 
to be injmious. They are the less neecHnl, as the swelling of 
any particular joint usually subsides o[ itself in a few days. 

\Ye hnxe sti IL to consider a series of more or less effectual, 
and 11·holly innocent, remedies for the relic( of pa in and of the 
joint-affection in its entirety. 'fheir employ ment must be reg u
lated by the severity of the symptoms, by the circumstances 
peculiar to each case, and by extemal conditions. Injections of 
carbolic acid (one Prarnz sy ringe fill ed with a one per cent. 
watery solution) under the skin co1•ering the affectecl joints, as 
recommended by Kunze,' are at once co n1·enient and safe. I hai·e 
myself employee! them in two casps, ancl 1rns strnck with the 
rnry rapid way in which they relieved the pain. Tlwir action is 

1 Vcrbandlung d. Berlin. med. Gesellschaft. Sitzung v. 29 Miirz, 1871. 
2 S. Bo11saing1 Wiener med. PreRse, 1808, No. 38. 
3 Deutsche Zcitscbrift f. pm.ct. :Med izin, 1874, No. 11. 
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far more certa in than that o[ ethylene cltl ol'ide (Du tch liquid) or 
or ether (the former recommended by \\'underli ch, the la tter by 
Niemeyer) rubbed in to the affected joints, or '"·en of the narcotic 
ung uents which used fol'merl y to be prescribed. P ai nting 
the joint with carbolic oil (one part of the acid in fi ftee n of 
linseed oil ), as recommended by llruschka and Betz, is worth 
a trial, though it is cer tainly inferio1· to hypodermic injection. 
Fixation of the affected joints by starch 01· plaster-of-Pari s 
bandages has recen tly been proved to be of great use. This 
rne thoc.l was orig inally suggested by V arlcz, 1 Porget,~ Seutin, 
and Gottscha lk ; it has recently been advocated afresh by Con
cato, llcubner,3 a nd Oeltme. The las t.named a utho1· has shown 
by compal'at ive trials that the du ration of the art icula r affec tion 
ancl the a ttendant fe ver, as well as tha t of the d isease as a whole, 
may be shortenecl ; fur ther, tha t the fi xation of an intlarn ed 
join t actuall y exerts a benefi cial influence of a p1·eventi ve kind 
on neighboring joints. Inasmuchi howen~r, as the method in 
question, witlt all its acln:i.ntagcs, is rather harcl to cal'I')' out, its 
adoption must be limited to such cases as have failed to obtain 
relief from lll t'a nres o[ a simpler kind. 

The sleeplessness usually depends upon the pain in the 
joints, and the two sym ptoms di sappear t ogetlter. " ' hen ou1· 
trea tment or the joints fail s in procuring sleep , a hy podermic 
injec tion of morphi a. or a sleeping·clraug ht may l.Je g i1·en a.t 
nig ht (morphi a, opium, chloral hydrntc, b romide of potassium). 
I lrnrn found morpltia with chloral hydrate (mul'iate of moq ihia, 
one grain ; chlo1·al, eigh t scruples; watel', syrnp, of each one 
and a half tt uicl ounces- one or two tablespoonfu ls to be taken 
at bed time) very effectual in cases of rheum ar thritis. I make it 
a rule ner er to g ive Dover's powder ; i ts cliap horelic action is 
undesirable. 

To reJieve the excessive sweating, spong ing with virwgar and 
water used at one time to be recommended. \\Then the "acid" 
theory came up, a n extremely dilLite solu tion of potash. was em-

1 Arch. gCnCrnles. XlY. 1827. 
' Bulletin g6n. de Thl·rapeutique, 1848, Juin. 
11 Archiv der Heilkunde, 1$i1 , XII. , 341. 
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}Jloyecl instead; the latter, ltowe1'cr, is not prima rily intended 
for the rel ief of the perspiration; it is dft'el ua l wh,·n cold, but 
then i t exposes the pat ient to t he risk of bl• ing ch ill l'cl. Hence, 
the aclministration of aceta te of leatl (Ph. lllunk) or or a tropia 
(Fracntzel) shonlcl be preferred.' I have Se<'ll gooLl resulls from 
the latter alkaloid g i1·en in closes of from one-six tietl1 to one
thir tieth of a grain per diem ; it is wi ser to admini ster it e1·ery 
other day, or cren li t longer in tervals, as it soon Jo,;es it> power 
when continuously employed. 

The treatment of rhenmarthritis, apart from the regime ancl 
dietetic rnl es prescribed above, may be briefl y SL1m111arizec1 as 
follows : In every case, so long llS there is fe1·e r, the patient 
should take the bicarbonate or some r egetable sa lt of sotla in 
the closes ind icated above ; wi th thi s we nia.r by all means 
combine colchicin or tincture of colchicum , if we belien ' this 
rnmedy to possess a spec ific action ; t in<" ture of opium may also 
be added if the state of the bowels appea r to require it. In 
mild case,, when the tendem ess ancl swelling a re inconsiderable, 
the join ts should be co1·cred with a Jig-ht linen shee t, and sup
JJOrted on a leather cushion or stufferl pill ow, 01· else immovably 
Jixecl in a suitable position on a light splint made of paste
board or thin wood. \\' hen the pain is l1lore scn•re, we mny 
try the cil'ect o[ ca rbolic aC"id rubbed into, or, s till bet ter, 
injel'tecl under the skin cm·ering the most acutely inflamecl 
joints. Ir there be much res tlessness, the mixtme of morphia 
and chloral may be g iven at night. Shoukl these n1 easures 
prove insufficient, I recommend the appli cation of ice-bags, as 
practised by Stromcyer ancl Esrnarch, when the infl amma tory 
symptoms are very Yi olent ; should tlwy be al arming or disa
greeable to the patient, we may try to support the joints by 
more solicl apparatus of pasteboard or plaster-of-P a ris. Trime
thylamine may also be allowed a tl'ial in such cases. \\'hen 
the intervertebral joints are implicated ancl there is much pain 
in the muscles of the back (a region to which the a bo1'e meas
u res are inapplicable), we may fintl om selrns obliged to resort 

1 Centralblo.Lt C. d. medic. Wissensch. 1860. p. 5-15. Also Virchow's Archiv
1 
LVfil 

120. 
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to local bloocl-lelt ing by leeches or cupping, anrl-with an espe
cial view to the alleviation of the patient"s agony- to the sub
cutaneous injedioll or morphia. 

Pal'ticular sy mptoms, when Yery prominent, such as fever, 
collapse, sweating, must be cornb,tted by the special measures 
descl"ibed abo1·e. Occasional paroxysms or dyspnwa aml palpi
tation commonly yielcl to a mustard poultice over the 1mccordia, 
in conjunctio11 with nen 'ine s timulantt::; (tincture of ndel'ian, .from 
fifteen lo twenty drops every fHteen Ol' thirty minu tes). 

" ' hen the inllarnmation is slow to abandon a panicula1· joint, 
the lotlel' remaining swollen after the fever J1as completely sub
sided, we 111ay endeavor to promote absoqition by IL•eching and 
mercUl'ial inu110tions, by blisters, by external applications of 
iod ine (either in the form of an ointment or in that of the tinc
ture), or by warm poultices or wet compresses, regulating our 
choice by the stage of the inllamrnatory process. In such cases 
the intern al m1ministrati on of iodide of potassium, wit h which 
many physicians combine colchicum, is likewise ind i<-uted. 

Such brain symptoms as are not ushered in by a rapid clern
tion of temperature need no special treatmPnt while the disease 
is at its height; should the restlessness and excitement be very 
great, a. large dose of eh loral and morphia may be g iven. 

Complications and seqttelre must be treated on the principles 
peculia r lo the affected organ. To guai·d against the occu1Tence 
or chronic rheumatic arthritis (the so-called "chronic articu lar 
rheumatism ") the convalescent must be warned against ornr
exe rting those joints which were inflamed, and exposing himself 
to cold and damp. To prevent a fresh attack, the patient must 
be mgcd to adopt the preventive measures which hare ah·eacly 
been enumerated. 

Appendix. 

Gonorrhreal Arthritis <Arthromeningitis gonorrhoical. 

LJTERATUIUi:.- W: M1tsqrave, de Arthritidc anomala. Oxford. 1707. Cap. IL -Swe
diattr, von clcr Lustseuchc. Berlin. 1803. I. - /fiJ{sclte1\ Irannovcrschc Annalen, 
184 L IV. and Schmidt's Jn.hrb. XLV. S. 41.-Pvtff-in, Schm idt's Jahrb. LXX. S. 
320.-Br(tlu{es, Archives gfo6r. 1834. 11. Scptembcr.-Rollet, A.nnuairc de la 
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syphilis. 1858. p. 2. Schmidt's Jahrb. crV. S. 175.-0lioli, Ann. uni\'crsali, 1858i 

~~::~~:·;,~·~~~;n~~~; 8ia:,:~~~~;;~:r~A~f::_'~:~:~:~,,'.11~i;d:,~:'.'.'.:s:y~~~;,~: 
Wien. m~~d. Ztung. 1858. No. 36.-P!Ar, Union mCll. 1866. No. 14 1.-l?v1m1ier, 
il>ichn, No. 1 l.3. Discussion des soc. mC<l. des hUpitaux.-Gree11otl!Jlt, Boston 
med. and surg. journal, 1807, Dzccmbcr. Jahrc.>sbcr. von Virchow und Hirsch. 
1867. IL- Voelker, de l'arthrite blCnorrhagiquc. Paris. 1868.-Nunil, Lancet, 
187 1. TL No. 26.-BJnd, iOidcrn, 1872. I. No. 11. Sec also special treatises on 

venereal cliseascs. 

Etiology. 

During an attack of gononhcea an articular inflammation 
occasionally sPt'5 in, which, owing to its s imilarity to rheumatic 
affections of the joints, is also know11 as gonotThceal or urethral 
rheumati sm ( 'l'rippergicltt-gonorrhr.cal gout). 

The di sease is much more common in the male than in the 
female sex, and has been almost exclusively observed, for 
obvious reasons, between the age of puberty aml that of forty 
or fifty. Cold, damp, and atmospheric causes general ly exert 
no inlluence on its procluction. Persons attacked by gonorrhr.cal 
arthritis are mostly free from any hi story of prev ious rheumatic 
affections of the joints. The disease almost always makes its 
appearance at a relatively late stage of tlte gonorrhr.ca- when 
thi s has Jastecl for at least one week, or when there is a persis
tent gleety di scharge. It is not uncommon to see the same 
pet·son attacked again and again, every time he contracts a 
gonotThr.ca. 

Tlw connection of thi s form of arthritis with the urethral 
inflammation used formedy to be explained by supposing the 
gonorrhr.cal drns to undPrgo a sort o[ metas tasis. Nowadays, 
we either assume an infective process to set out from the dis
eased mucous surface, or we regard the joint-affection as a reflex 
phenomenon ; the latter view receidng support from recorcled 
cases in which articular inflammation has been seen to follow 
other Yat-ietics of urethral irritation (e . .ff., catheteri sm). But 
such cases are extremely rare; the true natllt'e of the at'ti cular 
inflammation is sometimes open to ques tion, a t other times of 
an unq nestionably pyremic character. l\Ioreover, were the refl ex 
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hypothesis correct, gonorrhceal ar thritis shonkl occur by prefer
ence in the recent and painful stages o( urethritis. Finally. the 
Vl'ry possibility of intlammation being set up by reflex initation 
is, as a general proposition, (a t· front establi shl'd. 'l'he most 
probable view is that the infia mmatory irritation is gradually 
1iropagated from the urethra to the sacral plexus and the spinal 
cord, where it affects trophic nerve- fibres. Gonorrhmal arthritis 
woultl thus be assimilated to those artict1lar disorders which 
occur i11 ma ny diseases of the spinal marrow, and possibly to 
man y cases o[ arthritis deformans likewise (cf. the chapter 011 
this di sease). On this view, indeed, the presence of the speci fic 
gononha:al virns wonld not be necessary; but as this virus is 
the most common cause of urethral inllammation, and as it may 
pos•ibly be endowed with a g reater power of p1·opagating the 
inflammatory proce~s than is possPssec.1 hy otlwr ini ta nts, we 
may account fo1· the fact that the form or ai'lh1·itis now in qttes
tion is usually assochited with the speci fi c form of u1·pthritis. 

The co rnpa mtil·e rarity of the disease in women may pos
sibly be clue to the ci rcum stance that their Yaginal a nd Ul'cthral 
mucous membranes (either of which may be afiected by gonor
rha:al inttammation) are thicker ancl more tough than the lining 
of the male urethra. 

Symptoms. 

The inflammation is commonly situated in one knee-joint; it 
is Jrss usual to find both affected. The left knee s<>ems to be 
mon'\ oftpn atlackl.ld than the right onP; out of five casps under 
my own observat ion, the left knee alone was attacked in fou r, 
both k1wrs togethPr in the fifth . It is 1·ery unusual to find the 
ankle-joints implicated likewise; the temporo-maxillary joint is 
said to h'wc been affected in some casPs. Bnt there ca n be no 
question that many cases, in which se1·eral joint· became suc
cessh·ely inflamccl during an attack of gonorrh a:a. were simply 
cases of rhenmarthritis accidentally associated with the urethral 
malady. This explanation of t he farts is corroborated by a 
consideration or the att!'ndant phenomernt in each case. 

Tile inlltintmtition u sually runs a subacu te course and causes 
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an ab unda nt serous or sero-fibrinous exudation, which does not 
appea r to di[er in any respect from other inlhrn1mato1·y effusions 
into the joi nts, though M&lrn found it \in a single case) to conta in 
mucin ,an ingredient said to be absent from the a1·ticular contents 
in rheurnarthritis. In harmony with t he subacute course of the 
dise:u·;e, the pa.in is much less severe, the heat am1 redne~s of 
the sk in mul'h less marked, than in acute polyarthri tis. P evPl' 
is only pn•sent at the outset, and is never se1•ere; on the other 
hand, tho lrnee is usually much swollen, and fluct uation is dis
tinct. The a.lrnncl:1nt swea ting, the inflarn111 ution of serous mem
branes, antl especially of the heart, which arc so clrnrartcristic of 
rheumarth1·itis, are not observPcl in the gonol'l'l1<ral affection of 
the joints. l\Ior001·er, the articular inlhimmation shows no 
tend<'JH'Y to shift it,; position 01· to dis,ippcar suddenly ; on the 
contrary, it usually dmgs on for seve1-al wePks; months may 
e1·en elapse before the ex udation is entirely absorbed. The risk 
of its passi ng into chronic dropsy o( the joi nt is mnch greater 
than in rlwurna1-thritis. Otherwise, gononhccal arthritis is unat
tem1ed by danger. 

The statPrnents made by olc1er authors, to lhe effect that the 
joint-affection might disappear simnltancously with an exacerba
tion of the u rnthml discharge, are ba.sed either upon a. fallacy o! 
obscrrntion or upon an accidental coincidence. 'l'he same is true 
of the belief that lhe articular intla.mma tion is causetl or preceded 
by a "retrocession " of the di scha rge. The absence of the char
acteristic sy mptoms of rheurna1thri tis, the local ization of the 
disease in the knre-joint, and its more sluggish co u1·se, are suffi
cient of llwmsell"eS to make us suspect the presence of a gon
orrhcca, which ought always to be inq uired for in snch cases. 
Should the existence of a discharge be ascertained, and no other 
cause be found, the inflammation must be regarded as gonor-
1·hmal. 

Treatment. 

This is purely loca.l, and should be directed as soon as pos
sible to the n'moval of effusion. It is indispensable in all cases 
that the patient should keep the afiected limb or limbs at res t, 
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and, if possible, somewhat raised. The intlamma tory symptoms 
must then bP combated, in p ro portion to their in tensity, hy local 
bleeding, cold, inunction of mercurial or iotli1w oin tmPnt, ]Jn int· 
ing wi th tincture of iodine, blisters, and, when absorption is 
delayed , hy the early application of pressm e . 

• \n a tt emp t may, a t the same time, be made lo cure tl1 e 
nrethml discharge ; but it is achisable to avoill th1· usl' of irri 
tating ancl pa inful injections, a s tlwy may contribu te to tl1 e 
extension of the inilammatory irritation. 

II.-Arihriiis Rheumaiica Chrouica. 

(Chronic Rheumatic Arthritis.) 

LlTEHATl'ltE.-C'onsul t the works referred to under the remarks on Rh eumatic Affec· 
Li ons in G.::ueral, A.cute Polyarthritis, and Art.h riti~ Dcformans. 

Etiology. 

Ch ronic rheumatic arthritis (chronic articular rheumatism, 
polyarthriti s synovialis chronica, [Hueter] rheumati sm us articu
lornm chronicus, rheumarthritis chronica) is a subacute inflam
mati on of one or more joints. It sometimes occurs as a residue 
from an attack of acctte rh r umatic polyarthriti s, or some other 
form of acute articular inflammation (e.g., gonorrh a:ia l arthri tis), 
or it may, in a small proportion of instances, originate i11clepen
dently from CUllSPS Of a "l'heumatic" Ol'del'. 

In markecl contrast to acute rheumal'thritis, the present di s
order is almos t Pxclusively confined to the lat ter half of lift>. It 
is especially p1·one to occur in those who harn gone through 
repeat0cl attack s of rhenmarthritis without the supen ·ention of 
cal'cliac or otl ll' r complications tending to a fatal i'sue. It is 
most commonly localized in those joints, viz., the knee, ankle, and 
the larger arti culations of the upper limb, which are nsually 
attack Pcl in rheumarthritis. \\' h,t tcver hinders the complete 
restoration of the joints during the acute disease-violence of 
local inflammation, unsui tabl e regim en, constitutional weakness, 
etc. - will there tore act as a cause of the chronic malady. But 
even when recovery is . complete, acute polyartlu·ilis leaves a 
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tendency to subsequent di sease in the a[<'ctcll joint ; like any 
other or~an which has once suffered, they become a loeus mi/loris 
resisten{ia, lll'CUliarJy 8CllSiti rn [O CXtl'rnal influenCPS Of an injLt-
1fous kincl. ..:\.111 ong such inftuC'nces, the following arc }Jre-emi
ncnt : Jll'Olo11ged exposure (for weeks or montl1 s) lo cold and damp 
air in b<>clroom or workshop, laboring in th e water or jn wet 
places, clC'. These influences a!'e u sually looked upon as the 
OlutS<'S o[ the malady even when this nl'ises independently of 
im:v iom; rht' u111n1thriti s; nncl not witliont reason. for chronic 
rheumatic <Ll'lhritis is mainly a disease or the poor-of those who 
are liabitually exposed to such agencies. It is u sually the joints 
which arc immediately exposed to cold ancl damp that become 
a!fecl<•il : in maid-s<·rvants, who stand b:ireCoot 011 damp floors, 
tlie ankles; in washerwomen, the wrists; in persons who expose 
one side of the body more than the other lo damp and draughts 
(e. r;., p<•rsons whose bed stands against a damp wall), tlte joint
afl:ection b usually one-sided, etc. 

These facts all tend to show that chronic rheuma tic al'Lhritis 
i s a purely local di sease, having nothin,g in tommon with acute 
i·he umarthriti s beyond its articular localization, and standing in 
much the same relation to it as that in which a ehronic bronchitis 
ol· conjuncti,·itis s tands towards measles ; with this clifference, 
however, that bronchial and conjunctiva! catarrh are far more 
frequently independent of an attack of measles than chronic 
articula1· rheumatism of previous rhcumarthl'itis. Otherwise, the 
r<'lation in the two cases is the same. Just as the pathological 
changes connected with measles become localized in the mucous 
lining of the respiratory organs, and leave increa8ed liability to 
di sease behincl them, so rhenmarthriti s g ives rise to mischief in 
the joints and lca,·ps behind it a tend<' nry to subsequent attacks 
of an indepcnc1Pnt ordPt'. Moreover, the entire course of chronic 
rheumatic arthritis, as we shall presently see, stamps it as a 
purely local disorder, confined to one or several joints. 

Morbid Anatomy. 

The strnctmal changes are those of chronic inflammatory 
initation, attended by proliferation and thickening of the carti-
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laginous and synol'ial tissues, extending subsequently to the 
capsule of the joint and the neighboring structures, but showing 
Ii tt le tendency to the formation of a 1 iq uid exudation, <'spe
cially of a purnlent kind. Owing to the development of dense 
cicatricial tissue, the membrnnous clements of the .articulation 
become thick0ned and rigid; thPy may coalesce with the soft 
parts lying over them ; the villous processes in the interior of the 
joint become tough and hypertrophied; the cartilages are frayed 
out, undergo fatty change, a11d are more or ·less worn away. 
The amount of fluid in the joint is often very trifling, and con
sists of a thickish gruelly matter containing tissue-debris and 
oil-globules; should the inflammatory changes have undergone 
exacerbation, it may be more abundant aml of a serous char
acter. In okl and very obstinate cases, the disturbances of 
nutrition may extend to the bones ancl the soft tissues surrouml
ing the joints; the whole region is greatly thickened; abnormal 
adhesions may form and mo1·e 01· less complete ankylosis may 
result. In some few cases the morbid changes that are cha1·ac
teristic of arthritis deformans may be developed, such cases 
forming a connecting link between the two diseases. 

Symptoms and Course. 

The symptoms are all derivecl from the condition of the joints 
ancl the troubles to which this gives rise. One or more joints 
are almost continual ly tencler; from time to time they become 
thP seat of morf' acutf' pa.in, which comes on f'ither fo;pontant.•on:-5ly 
or in conseqnenrf' of pn~ssul'e and rno\'ement, and which m;uall y 
radiates beyoncl the joint into the soft parts of the extremities. 
The pains are generally most acute during cold ancl wet weather; 
indeecl, cold in any form seems to aggravate them, while heat, 
espedally dry heat, gives relief. The joint is more or less 
swollen, in proportion to the severity of the local mischief; 
sometimes, when the infla111mation has been aggravated by mus
cular exertion or injury. the joint feels hotter to the hand, and 
may, if superficially placed, exhibit slight fluctuation. At other 
times we perc ive an abnormal clegree of resistance to passive 
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movement, :incl morP or less distinct crPpitation, giving lhe 
impre::;sion o[ adht>:sions being torn througlt or of rough surfaces 
grating on each other; this is often felt by the patient himself 
when he t1·ips to lllO\'e the affected limb. The stiffness antl grat· 
ing are always most marked after the joint has been allowed to 
remain at n~~t fo1· a time; henee, many patients Hntl tlwir 
troubles increased by a night's repose. It is not till afte1· the 
joint has been in use for some little time that it regains its sup· 
pleness and th<' grnti ng is diminished,-as though some obstacle 
l1ad been got rid of. Many patients Jiml their afTectPC1 joint a 
sort o[ barometer; they are warned of an approaching change in 
thP weather, a day 01· even longer beforehand, by pain 01· other 
abnormal sensat ions. This is by no means a dPlusion on the 
part of the patient, as is often supposed; I have myself seen 
undonbtec1 examples of such prophetic joints. As the joint is 
unque$tionably influenced by the pressure of the atmosphere, we 
may rPacJily conceirn that changes in the pressure, by causing 
Yariations of tension in the irri tated and sensiti,·e nerve-fibres of 
th~ afketed joint, may be perceived by the patient more easily 
than by a healthy person. 

Fm·er is either qnite absent, or occurs now and then in a mild 
iorm, when the inflammntory changes unclPrgo exacel'bntion. or 
when se\'eml joints are affected at once. None of the oilier func
tions arc in any way distmbec1. 

The inflammation never shifts suddPnly Crom one joint to 
another, as in acute polyartllritis; on the contrary, it may 
remain limitl'rl to one particular joint for months anc1 years, 
wlwn the patient has been withdrawn from the causes of the 
malady; but when these causes continue in operation, fresh 
joints arc successb·cly attacked, "-ithout any simultaneous remis
sion of symptoms in those pre,·iously diseased. Again, chronic 
rheumatic a.rthrilis is ne,·er complicated by inflammation of 
interna.l organs. It is not unusual, indPcd, for an altaek of 
acute rhenmarthritis to occm in a patipnt altearly 8u1Tering from 
the chronic disease, especially if he has been similal'ly attackec1 
before; in such cases, of course, the acute disorder brings its 
own complications with it. In these intercurrent forms of rheum
arthritis the first joints to be attacked are usually those which 
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are already affected by chronic inflammation: ancl lhns many 
phyRicians an' Jed to believe, quite wrnngly, that rhronie rheu
matic arthritis, like the acnttl disease, is of constitutional origin, 
aml attPIHh'd by a liability to cardiac complication,;. 

'J'he so le complication which may perhaps be allowed to stand 
jn connPetion with the disease now under consideration is a. prtin
fnl stall' of the muscles (" mL1scular rheumatism''), whiclt is 
partly due' lo lhe same causes, and may thcrefol'e precedP, accom
pany, or succeed the articular affection. But the muscular 
pains in the neighborhood of the inflamed joi11 ls are certainly 
du e, in many caRes, either to an extension of the inllannuatory 
misc·hid to the tendons and in termusc ular co111wctirn ti8sue, or 
to strl'trh ing of nerve-fibres running in the thickened fi;;;;ues of 
the joint. 8ucl1 pains cannot be regarded, stri ctly speaking, as 
a complication. 

The disease runs a ,·cry tedious course, with altematc periods 
of rpmiKRion and exacerbation, connected, as I ]rn,·e already 
sho\\'n, with atmospheric changes and with the hygit~nic sur
rou1Hling' or the patient. In rare instU.llCCS, and Only when a 
particular joint is left unrestorccl to its normal condition after 
acute polynrtlu·itis, do we fincl the disease subsiding entirely 
artl'r some weeks; but this speedy rcroYery iti onl.r 11oseible 
uncll'I' a combination or favorable circumsta.nc0s, and it is mrely 
perma.1wnt. As a general rnl e, the di sease clragti on for months 
ancl years, terminating-even in the most sntisfoctory cases-in 
imperfect recovery; imperfect, either bt'ca.usc limi ted to some 
only of the alft>cted joints, or becat1se the process of rPpai1· is 
arrest1'd at a C'ertain point in al l, ancl a considPrable degree of 
tliickt~ning r~mains. In a fe\\' exceptionall y severP r~u;;;es the 
joints bPronw ankylosed, the mnscles atrophit•d, ancl the entirn 
limb wastes away, making the s"·ollen joint appear still more 
prominent. Nay, tlwre ham been solitary instances in which 
the nnhappy patient, owing to multiple ankylosis or the joints 
of both upper a.ncl lower extremities, has become quite hel11less 
ancl incapable of movement. 
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Diagnosis. 

It is usually an easy matter to recognize chronic rheumatic 
arthriti s: more particularly in the numerous cases in which it. is 
left as a re:iiduc or acute rheumarthriti s. ·when there is any 
difllculty, we depend fo r a correc t diagnosis chiefly on the exclu
sion o[ all other ca uses but those of an citmosphcri c kind , capa
ble of SP tting up cltrnnic inttcimmation in one or more joints. If 
we take into acco unt the patient's history , age, and occupation, 
the eflect o[ tho wmther on h is symptoms, the fluctuating course 
of the nmlac1y, tho absence of ' uppmation, etc., wo can ha]'(11y 
fall into the error o[ confonnding chronic rheunrnti c artl1ritis 
with traumciti c, sc rnfulot1s, or other affections of the joints. It 
may be di st.ing ui shed from arthriti s deformans by tho way in 
which i t often g rows out of an cittack of acute rheurnartln·iti s, by 
its being usually limited to one, or, at most, to a very few joints, 
by its unsymmetrical character, and by its 11ot causing the 
deformiti es characteri stic of t he latter di sease ; but before the 
deformities have had time to be developed it is impossible to 
distingui sh with certa,inty between the two affec ti ons, a,nd they 
are often con [ounded with each other. It may b e, too, that 
chronic rheumati c arthritis is capable of passing into arthritis 
deforman s, the slow inflammatory p rocess leading on, under 
particul ar conditions, to those structural alterations which occa
sion the characteri stic deformities of the latter malady. 

In disting uishing chronic rheumatic arthritis from t11 e articu
lar neuro8es, we ha,,·e to hem· in mind (apart from the points 
already referred to) that, in the latter group of dison1ers, the 
subjectil·e symptoms (such a.s pain, e tc.) are strikingly di spro
portionate to the objective phenomena presented by the affec ted 
join t. Morco,·er, the cutaneous sensibili ty is in an abnormal 
state (hy perrosthesia, anrosthesia, etc.). 

Prognosis. 

This is very favorable as regards danger to lire, very unfavor
able as regards the prospect of complete recovery. I t is only iu 
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romparatin•l.r l'l'C'<'llt eases, when tlw patient bah!<' to withlhaw 
himself from all l1urtful eonditions, that a mol"l' or lt•:-::-; -:sati::,f;u·. 
tor.r antl lastinf( dt·~rPt' of impron·mcnt c:an be attaim1d. Jn tlw 
majol'ity of cases we must be content with procuring temporary 
alledation. 

Treatment. 

The prophylaxis of chron ic l'l1eumatic arthritis flow natumlly 
from wliaL ]1as hePn said above concerning its tausfl's. lt is in 
most res1wcts the samn as that of rhenmarthritis. Patients who 
han• a!t·mdy sn ffe1·pd ft-0111 the latter d isease shou Id be fllh ised, 
in onler to ward off thronie :ll'ticnlnr rheumatism altogether, or 
its rxacPrbations when it is already established, to Jim in'' dry, 
wa rm ho11::;<', and to SPt'k change of cli111ate, either for a time or 
pern1anently, when that under which they Jiv!' b unf,t1•oi-able. 

'l'htl actual treatment of the disease ..:m1braces internal reme
dies and PXtl'!'nal applications. The rol'llll'I' usell at one lime to 
be largi>ly P111ployed, in the bdil'f that the di,;easo was o[ con
stitutional origin, cluf" to a" rheumatic diatlie:..;i:..;,·' aml then•fore 
:inwnal>lc to "antirheumatic" treatment. l htl\·e bet>n ut ::!Ollie 

pains to show that <"hronic rheumatic arthritis is, 011 the• con
trary, a p urely lcwal di:-;on.lel', aml that we eannut assullle :iny
th i11p; ll !Ol'<' than the existl'nCe of a tl"nc1enl'y Oil the part or sollle 
partil'n lar joint lo lwcome inflamell. He11C<', tJ1p ac1111inistmliun 
of intl'J'l1rtl remediPS, SO far, ::t.t any rate, <1S thP,Y Ul'l' ll lP:lllt tu 
COlllbat a 1·hc·u111atic diathesis, is wholly ohjPrtlp"'· Iml<'ecl, "'" 
may safP!j' co11elude that all the c1rngs reputPcl to lw 11sd11l in 
this eomplaint l'OntinuC' to be gi\'en, not frnm any faith in L1H'i1· 
pow1'1' to do good, but from habit, nncl lwC'au:-;p no hPttPr snb~ti
tutP:..; nre known to us. l\fost of tlwm h:n-r, in fact, hPPll ahan· 
cloned-e. g., guaiaeum, r01Tosi,-e sublimate. and nrRPnic-; only 
cokhicum and aeonit~ ham kept thoir placP-JWl'haps i11 Yi1·tnP 
of t\11•i1· narrotie 1)roperties, PYen thP~e lwing rnrnally prP~r1·ibPd. 
to makP n:.;::-;11rnnrP donbly snre, in combination with tinctun:i. 
of opi11m, w!wn tllP.)' may certainly b<' al!owpcl to PXPl't Ull 

anoclynP pfTpct. 
RPn1pclh'S calcn latPcl to improl'e nutrition are or far g1·0ater 
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conspq ll Pnre, for mo t or the SU ITPl'l1 l'S belong to tla::• poorer class 
and a1·e in broken health. Such remedies may i11clirectly pro
mote tl1 e suhsid Pnre of loca l inlla11111rntion. Cod-liver oil and the 
]m'parations of iron aml quinine sLancl foremost in thi s l"l'S]JeCt; 
their operation slwulcl be assistecl by suitable cliet. \\'hen the 
paticnt1s general hPalth is good, we may venture to gh·e iodide 
of potassium for long periods of time, in order to promote 
abso1·ption. 

Loca l appli cations alone are far more efficaciou s than any 
intcmal remvdies; thPy should nevt'r be omitted. Their object 
is, on the one hand, to remo,·e the lnflarnma.tion and sw(•lling of 
the joints, on tlw other, to alleviate pain 01· other annoya11ce. 

In i·pcent cases, or when exacerbations occur, the inflnmma. 
tory symptoms must be treated on the principles already laid 
clown for the ma nagement of delayed reeo,·ery of sing le joints 
aftc•r acute polyarthritis (p. 71); but the process being more 
sluggish, cold applications are less snitable, and are often baclly 
borne; local bloocl-letting, too, shou ld be avoilled. On the other 
hand, conntPr·initation is often nsdul; it shouhl be employed, 
espPc ially in i1H"etPrnte cases, were it only because lhP dilatation 
of thP cutaneous ,·esscls creates a feeling of warmth which is 
agrec•able to the patient. Painting the joint with iodin e, rnhbing 
it with alcoholic, ammoniacal ancl camphomted liniments (soap 
linim ent, Yolatil c liniment, opoclelcloc, etc .), with tmpentine, 
]Wtl"Oleum, spirit or mustard, etc. , are often prPscrilwcl; the 
patient [reqnently employs these measnres on hi s own rPsponsi
bility, on account of the temporary relief afforclecl by them . 
" 'rappi ng up the joints in material " which k eep them warm ancl 
PX<'lt a milcl st imulating effect upon the skin , is likPwise p;mteful 
to tht• patient. I alh1cle to many o[ tlrn pla sters in repute, to tow, 
col ton-wool. fnr, etc. " ' hen the pain is more acute, these meas
UrPS may hl' suppl0111entPd b.r the use of stimulant ancl narcotic 
liniments (P .. 'J., that recomrnencl ecl by Niemeyer: V eratrine, from 
six to nine grains; chloroform, lialf an onnce; H offman's bal
sam of life,' fiftPPn ch achms ; or one of the liniments desc ribed 

1 A 11reparation of the German Pharmacoprei:'l.1 consisting of an alcoholic solution of 
Peru ba.lsamandsevcn aromatic oils. 
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abo1·e, with tlw addition of tinctnl'e of opium in th<' proportion 
of one to fh·e). ,\hypode rmic inj<>ction of morphia in the irnnw
cliatP 1wighbol'l1ooc1 of the painful joint is al"'ars, howe1·er. lllOl'e 
effeet ua l. JTypode1·mic injections of carbolic aci(l (p. Gt-\), or 
injections info the a rti cular cavity itself, as ucldsec1 by llnt•tel', 
mar lw tried. 

\\'ai·m baths, both local and especia lly gt>1w ral , enjoy the 
highest l'epu tat ion among remedies for this disease. ThPil' value 
in relieving pnin nnd cansing the strnctnral chnngl'S lo sub$ick, 
clot's not cl<'[l<'ncl, t• ithct· \\'holly or chi efly, on thei1· c11emical co m
]JOsition. Prolong(•cl irnmPTsion in plain water at a. tPrnpPrntttn~ 
of from 28° lo 30° Heaumm (9.i0 to 99° F. ). or en•n higlt1•r. is ofte n 
most beneficial. \\'p may safely ascribe tl1 l' gootl t•ffpcf, at !Past 
in part, to tlw inflnence exertPc1 by th e bntl1s on tl1P nutriti1·p 
processes, PS]Wcia lly hy exc iting secn•tion, ancl to tlwi1· topical 
action in dilating thP bloocl-ressels, ancl thus modifying tlw eit·
culntion through the afl'Prtecl )Jait, nml F;atun1ting the tit's1ws 
with moi,ture. Tl1<•se t•ffects may bP snpplementecl by many 
others (e. g., tlw proclnction of electrica l cmn·nh acrorcling to 
Scontetten, JTPynrnnn , a ncl Kn•bs), "'hich, though inclid<lnally 
triflin~, mny aid one a11other by tlwir si multaneous anc.l con
cert<'d 01wrat ion. \\"hatt'v<'r constitupnts the haths may co n
tain lwsid<'S hot watPl' may bl'Oadly be said to aet by Rtimubting 
tlw sensory nrn e-encl s in the skin , ei thN monwntnrily, 01·

when tlu. ... hody ls imnwrsecl for a lonp; time in watt\r containing 
salts whirh ilfl])l'('gnate th e skin-clminp: :1 Jongf'I' ]Wl'iOd Of time. 
This st imulati on l'X1'1ts an influence on the fonctions of ci1·cula
tion and respiration, ancl also, perhaps, on that of RCCl'<'t ion . 
Th <> prPcis<' nature of the inita nt-\\'lwt lwr it consiRt of Ralto 01· 
gases in sol11tiou (e. g., carhon ic arid, su lph 111·l'tt<'d lt ydrog<'n), 01· 
of rnnslard, fir-1wrdlPs, aromatir and hnl~nmic m:tttPrs-is of 
little momPnt. P<»:tl- 01· rnucl-baths are among tlte b0st. beea11se 
they contain the larg0st pl'Oportion of sa lts. gases, and ot her ini
tating ingl'edif'nts, wl1ose intlnrnce in causing absorption mny be 
increasecl hy friction of the affertecl joints; they n1·c', howPvcr, 
often ill borne by \\'Pakly and exeitable subj ects. For the r0st, 
in choosing such additions lo artificial baths, and in ou r eltoice 
of natural thermal sp1'ings, we arc gniclecl rather by accidental 
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and rollatPral con8iderations, than by any belief in tile specmc 
l"irtue of one or other of their constituents. 

Those 11atu1·al springs whose rt>putalion js of long standing. 
and w!Jich really po;;es; a healing power, are all re111a1·kable for 
their high temperature; this i; the only feature they have in 
common ; th0y differ "·iclely in their clwmical compositi_on. 
belonging eithe1· to the grnnp of indifferent thermal waters, 01' or 
sulphuretted, saline, or alkaline waters. Thu fa1·orite baths in 
UPnun.ny nnd Switz<)rlnnd are: Piaeffers ancl Ragatz., Gastein, 
"'iklbud, R oemerbacl, Lenk, Teplitz, \Vannbrnnn, Baden (near 
Yiennn), Baden (in the Yalley or the A~u), Ba1h'n-R1den, Land
eck, Schinznach, Aix-la-Chape!le, \\'iesbaclcn, and other hot brine 
'Jlrings (Xauheim, Ot·ynl1ausen); in France: Plo111bi0r0s, Aix-lcs
Bains, Bar0ges, Bngn01·es de Luchon, NCri~, Luxeuil, Mont
Dore, Ptc.; in Hungary: the highly cunitirn Hercules baths in 
)frlindin, 'I'rPnt::;cliin, etc. X o stringt>nt rule:;; can be laid down 
for rhc choice or one or other of the baths in lhis Jong catalogue; 
in a gl1neml way, those springs which are most rich in solid 
matter (<'specially concentrated brine-springs) an' most suited to 
those cases in which we wish to stimulate absorption; while 
those containing 1Pss snl ine rnatter-tlw more jndifferenL waters 
--fll'O lllOJ'(' llSe[uJ for soothing and a1Jevi:..tti11g pain. Q[ CO Ul'Se, 
the ope rati on or the natural \\"Utet·s is WeJl known lo he aided by 
a \'fll'iety of col1ateni.l circumsta.nces, such as climate, etc., 
i1woln·d in rPsiclence at a bath, and which often cxc'rcise a more 
fanimble influence on the ge neral state of the patiPnt's nntritioa 
than the mere use of the same waters, or of artificial baths of 
idL·ntical •·om position, at tlw patient's own home. 

It is oll\"ious that tr.,:itment by local baths must be rcsll'iclPcl 
to a few only of the joints. They may sen·e to assi"t t.he action 
of ,!l;<'lll'ral baths in promoting absorption; or they may be 
employed when, for any reason, tlw US<' of ge1H'rnl baths is inad· 
mi:.;sihle; whPn, for example, tlwrP ex ists some nihular lesion 
of the heart, possibly bcqueathetl by a pre,·ious attack of poly· 
arthritis; 01· when the ,·essels an:. diseasPd; or, in short, when 
tlwre is any eontlition that forbids the employment of genPral 
baths of a llip;h t0mperature and highly chargPtl with gas. The 
operation of local, like that of general baths, may be assisted 
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by :ullling varions ~timulant ingredients, especially 1wat or mud. 
to tlw water; and tht>ir tPmperntnre, owing to the JirnitP<l extem 
of Rnrfare c•xpo"'''l to tlw111, may be higl1t•1· than that of hath< 
in wlii('h thP wholt• body is imml'l':Sell, thPreby innpa:.;in~ tllf-> 
aeth·ity of local pcrspimtion and absorption . Ilot sand-bath-, 
are n~ry efficaC' iou:;-l btwo myself Reen admirable results from 
thl'ir systp111atic use; and thPy are l»peeia lly li ttecl for patiPnts 
in lmmhle rircnn1::;tarn.:esi on account of the eu::;e with which they 
may be prncu rrd. 

To cause 1wrspirntion, and thereby to promote the abso1·pti011 
of exuded matters, is likewise the essential objt•ct of vnpor
baths and o[ the nw thods employed in hydropathy, ,·iz., tlw wet 
pack, rnbhing and douching with watel': but snch nwtho<b 
shoulll be t•mploycd with caution, and resr-n·Pd for rPCPttt ca~P"' 
of the di:-:;1•asp in ::;trong and otl1Nwbe lwalthy ~uhjt•cts; or Wt' 
may employ thPm kntati\·ely, wl11~n otitPJ' curatin• mpa~un) :; 

hn1·e bt•t•11 ll'iecl ancl ha m failed. 80. too, the natural rnpol'
haths o[ Mons11mmano, which hn\·e Jat l'ly t'Olll<' into fa!-:liion. 
should be rcso1ted to with the utm o;t caut ion. They cc,r·tainly 
cause ''cry profuse perspil'ation. but at the same time tlwy excite 
the circulation in an alarming clegree. 

Good eff1•cts have recently been obtaitwcl from electricity. in 
the form o[ the eontinuecl current J1'ltisc·d through the aff"eted 
joints. Pain has been relie,·ecl, aml the swPlli ng tllH.l inflamma· 
ri on have abated. Fumigation of the joints with l'Pfiinons ancl 
balsamic vapor::; (lwnzoin, camphor, frnnkincen;.;f\ an1bPr, et<".) i::; 
still largely l'Psor-tecl to, espec ially by the laity, for soot hin g 
pain. Tiu• "animal baths" (Thierbarder) which were at 011~ 
time so popul:u-, lm1•e now passed into the category of historical 
curiositiPs. 

In very Re,·Nc and inveterate cases, when nnkylosis anrl 
malposition of tlw joints ham already taken plare, orthop<t•di•' 
methods mar Rtill accomplish fa,·orahle re'11lts, fiurh as a 
restoration of the limbs to usefulness. (8ee Yolkmann, Joe cit., 
p. 520.) 
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III. i1lyo1mthia, scu )lyalgia Rhcumatica. 

pruscular Rheumatism.) 

LITF.Jt . .\.Tt:HE.-In addition to the works cnuuvrutccl under Acute Rheumatic Poly
arthl'itis and in the introductory ~cctiou, we ha,·c the following: Froriep1 Die 
rlicumatischc Schwicle. Weimar. lti!3.- l"<J llei.c, Etudcs sur le rhumatismc 
mu:;culail'C. Bull. gCn. de 'l'hCrapeut. 18-18. Octobrc, Novcmbrc.-Virclwll', 
Archiv fnr pathol. .\.uat. IV. 202.-0ppolza, Allgemcin. Wiener med. ZLuug. 
J8Gl. :N"os. 3G and 37.-Beau, .Archives gC• ncr. d e MCdcciuc, December, 18G2.
Jl Ho11e11tlutl, (J<;stcrrcich. Ztschrift. for pract. ll cilk. Deer. 1864.-Runqc,Natur 
und Hchandlung des llcxeusclrnsscs (Lumbago), Deutsche Klinik, 1807, No. 3. 

-Also text-books on surgery, and works ou diseases of the nervous system and 
ou clcctro-thcrnpcutics. 

111 the existing state of our prithologiral knowledgP, it is 
impossible, as I have already remarked, to constrnct an adequate 
ancl scic>nt ifil' definition of all the maladies included in the group 
of rheumatic myovathies-taking the word in its narrower E:ense, 
ns synonymous with the old term, ''muscular rheumatism." It 
is impossible', because all the painful affections of the muscles, 
thl'ir tendons and fascite, of whose etiology or morbid anatomy, 
01· both, we arC' ignorant, and which we arp thl•refore unable to 
da,sify unc1Pr any of the recognized pathological categories, are 
thrown into this g roup. Our only (.)xcuse for 111aintaining 
such a. group nt all liPs in our ignorance of CPl' tain diseases asso
C'iat('(l with mnsnilar pain, and in the pmctical necessity of 
giving them :t name of some r::;ort. No soo 11Pr 1s the mol'bid 
anatomy of one of these affections unt!erstoocl, or a. tangible 
l'an'"' fo1· it disl'O\'Pl'ed, or its symptomatic i·elation to some other 
di-e,he asce1·tained. than it is a.t once exclucl~c1 from the domain 
of" muscula1· rheumatism."' [need only refer, by way of illus
tration, to the "rnetal1ir,·' "scorbutic," and other forms of 
rheumatism 1:ecognizPc1 by the older schools of medicine; as 
:-:.oon as thPir con 1wction with mPtal1ic poisoning, scn1·v.)", etc. , 
had lwen made ont, tlJPy were summa1·i ly withrli-awn from the 
"rlwu111ntic" l'Ja,s. So, too, there can bP no doubt that trirhi
n o::;i::; must ovpr aml on:·r ap;ain have bl'Pn <·al1Pc1 "muscular 
rheumatism'' before its trne nature was umler.::;tood; nay, even 
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tho·e muscular affections that are unque>tionab ly due to " rheL1-
matic '' inf:luence::; are separated from ·· rl1eumatism ., a::; soon as 
their morbid anatomy has been made out. Tims, any muscular 
di ·order pro,·ell by its course and issues to be rea lly inllamma
tory is called "myositis,'' not " muscular rheumatism." \\"e 
speak of a• · purulent," '·fibrous,'' "os:5ifying 11 rny o:siti s. En"n 
wlwn inflammation of sing le muscles, such, e. g., as those of the 
tongue or the psoas, is due to chill or to some unknown ca use, 
're term the malady "glossitis," '' psoitis, ,, beeause w P are 
aware of their inflammatory character, and, on the streng th of 
thi s knowledge, separate them from the group or obscure affec
tions inclndell under " muscular rheumati :::; n1. " 

It is supposed that the stmctural changes in the affected 
mnsde are wrought by processes of an intlammat ory kind, s itn
akc.l eitlwr in the muscle itself, or in its sh l'aths ancl fasci;e. 
This ,·iew l'l'Sts on the obsen ed fact that eircm11scribet1 thick· 
ening::; of the inter::;titial connedirn tissttl', F rnl'i l•p,s ' · fibroitl 
patches" (rh t>umati sc ile Schwielen) harn occasionally bc•en nwt 
with in muscles long subject to '~ mu~ct tlar rlw umat b m.,. In 
most ea~ws, howcrnr, noLhing or the sort can be di scoreret1 aftPl' 
death; anc.1 ::; ince, eren during life, the clisonl er i::; not nrtemled 
by any sign or inlla111111ation except pai11 , or at most hy some 
thic.:kt->ning or the musc le-a. thickening which may bt1 due to 
contraction-we arn constminecl to believe tliat tlie palliologic•tl 
changes co1rnist either in a mere transient clbtnrbance o [ the cil·· 
cnlation, snl'h as hypermmia, 01· in sli g ht sernus ('Xuchttion, 
whielt is read ily absorbed, or, lastly, in SOmP a/Tettion or the 
inu·a mu scnlar terminations of the St.lHsor y 1W l'\'l ... S which is purely 
neul'algic. That many forms of ''muscular rlwumatisrn 11 are 
indeed ratlwr or nerrous origin than clepenclent on intlammatory 
chang-1':s in the muscular or the inter:;titial connectin• ti s:-; Ul\ is 
pro,·ed by ease:; in which superficial mu"ele>, readily accL'"'ible 
to examination (1'. .!J., the stPrno-rnastoicl ) are attackL•cl hy rl1eu
mati ,; rn . \\'e /incl the muscle spasmod ically eontractPt1, but 
not, as a rnl e, more painful tha n :iny uninflamcd muscle in a 
::;ta.tp or tonic spasm; moreover, the mu~clt> is not rn'nl'ly so tPn
ckr to the tonch as i t would bP if really inllanwcl, pain being 
causecl only by attempts at forcible extension; L.euce, we co11-
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clml<' t hat thP case is one of oimpl e toni c "Jl'""L Only the 
inllu<'nce of tradit ion, handed down from :t time when the 
domain of ·• rhe u111a ti t5 m ,, was e,·en wicle l' th an it now is, pre
vent s us from ind uding this ·· Tortico11 is rh eumaticus" among 
the varieties of idiopathic spasm, in::;tead of rrt aining it among 
th ose of " mnscnlar rheumatism. " 'l'he clarkne,.;s whi ch o ,•er
l1 angs the whole subject is rendered yet more dense by Sllch 
anomalies as tlJis. 

E tiology. 

IIere, too, t here is endless confusion, k ept up by the fact 
that th e " rhe umat ic" ca usation of t ile rnuscttlar affec ti ons 
belongi ng to thi s grnup b not rigorously defined. D iseases that 
are, strictly S))i..1ttk inp:, ll Ot of rheurnatic but O[ trauma tic Orig in, 

fi ncl themse!l·es incl uded under the head O[ '· lllllSC UJar rheuma. 
ti::;rn.,, I m•Pc.1 onl y mention many cases of so-called '' lumbago "' 
(Jiyolgia lw11/Jalis ). The sole reason that can be adduced in 
;,up port of th is practi ce is t hat the injury which precedes t he 
sympto ms is not, a s in other traumat ic maladies, extraneous, but 
ari ses from the n1ornnw nts of the body itself; it thus escapes 
obserrntion-rnugh obserrntion, that is-aml the rnalndy is 
attribu ted to some or those unknown noxro which are g rouped 
together with chill , under the- " l'heum::tti c '' category . It may 
be, too, tha t LhPSC di sorders are iiwl uded am ong the obscme 
myopa thi cs lll'causc the trifling na ture of the st rnctnral lesion 
hy whieh th t•y a re occasioned renclers it rather probable than 
proved to exist. 

Symptoms. 

P ain is the one rea ll y characte1·istic symptom. It comes 
on of its own nrconl , a nd may be exci ted by 111 on•nw nt and pres
sur<'. Ir ''"" pu t aside the fo rm s of the disease alluded to aboYP, 
w11i eh rather ht.-"long to the gronp o [ " rh e umati c spasm," pain 
is common to all the di sorders included under " 111uscnlar rheu 
mati sm. " A part from pa in tl1erP is nothing <' liaractl· t·isli c nhout 
these myopa thies, save pe1·haps their dependence on the wea ther ; 
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and this is not al ways obvions. They 111ay last fo l' days or 
weelrn ; usuall y unattended by fp\"el', they may <"ause slight 
pyrexia in n:1y 8U:::teptible inclidrluals, or whL•n rnan.r mu scles 
a!'e simultant•o11 ,;ly in\'Oh·ed. They al'e not fo ll owl'd by a ny 
sequehc ; i11deed , the occul'rence of sequelw o,·erthrows till' orig 
inal dingno:-;i:::; of 11 muscular rlieumat i::m 1. " }lusell'S which havP 
once \J(•c> n affected am peculiarly liable to become a[ectc•d ap:ai11; 
in such casps "fibroid patches" may occasionally be den· loped. 
Further detai ls may be reserved for the ensning description of 
special forms of myalgia. 

Diagnosis. 

" ' hat I have sa id above is enough to show the impol' tance of 
exrluding all other affections that may gin_,, rise to musC' ular 
pain. Such pain is a ,-ery common symptom of many local 
anc1 constit11tional disorders at some peri od of their co11l'st', and 
especially befo1·e theil' characteristic signs are manifest<'d ; thi s 
accounts for the t•ase with which both lay anll profe~s i onal 

opinion may lw misled into ascribing musc ulal' pain and cramp 
to " muscnlar l'h c> unrnti sm," when they really fo rm part or some 
wholly diffr rent malady . Such "rheumatoid" pains-sensa
tions of (hagp;ing and tearing in the muscles-::tro most frc
qul'ntly assoeiatt•cl with di sease of the vrl'tebral colnmn and 
spinal cord, and with <·•• rtain forms of chl'onic poiRoninp; by lead 
and rnel'cury . 'Ve should always be on tl l<' look out for such 
cart'es, espec ially wlwn the lower extremities are sy m111 Ptrically 
in,·olved; for idiopathic a!Iections seldom oecur in the lo\\"er 
limbs, and when they do are usually one-sided. Of acnte clis· 
orc1 Prs the exantlwnmta (es:iec ially small -pox) and tl'ichinosis
the former at tlwir ontsPt, tlw· latter during its coUl'se-nr<' prone 
to \)p attelHlPd by pain in the muscles, more OI' less p:eneralizrcl. 
_\.ga in, pain[nl spasm of the muscles is o[t,•n of l'Pfi<'X origin, 
caused by deep-seated inflammation ot· painful affections in their 
neip:hbo1·hood ; some such mischief ought always to be sus
Jll'Ct<'d ""hen spasm is associatecl with muscular pain. Finally, 
muscnlar rb rnmati sm may be confounded with 1wnrrrlg ia , par
ticularly when the symptoms of the latter am indefinite, when 
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deep-sPated nerres are i1woh·ed , when the pa in !'a il s to con e
sponcl to the course of a particular nerve- trunk, and raclia tes 
orer a wider area. 

Treatment. 

As a grnera l rule, the patient ought to be kept warm aml 
inducPd to perspire freely (in recent eaSL's) by the admini stra
tion o t hot tlrillks, with or without the addition o( tlinphoretic 
remedies (liquo1· mnmonim acctati s, Dover's powder, e tc.) or by 
means o [ vapor-baths ot· we t-1)acking . Other nw asures, wh eth er 
an tiplilogisli r, derirntive, or merely sedative, arc indicated by 
the seat a nd duration of the malady. 

In order to prevent, as far as possible, any return of the pain 
in musc les which ha1·e p reviously suffered, we must pay special 
a ttention to the Ya1·ious " roborant " mr thotl s by which the body 
may be inuretl to cold and othe1· outward hardships. Rubbing 
with wc>t towels, tbe cold douche, cold ba ths, especially sea
bathing, may be recommended for thi s pnl'j>OSe; the patient 
should be adl'isecl not to coddle himselt up in furs anc1 thick 
garment,, no1· to be afraid of fresh a ir, but to arcnstom him self, 
prndently and g radnally, to do without excessive precautions 
against <'old. 

I will now proceed to describe the more usual form s of 
mttscular rheumatism. 

1.-Myalgia Cephalica s. Capitis. 

(Rheumatic Ccphalalg ia . Rhcumatismus Epicrani i. Rheumatism of the IIcad.) 

Lornlizecl in th e muscles of the occipi tal, frontal a nd tem
poral t'Pgions, and in the pericranium. Morements of the head, 
pressure of comb or head-gear, cause sensible and some tim es 
very se,·ere pain. This affec tion may eas il y he rnistak.Pn for 
periosti ti,;, hemicrania, or headache dne to intrncmnial mischief; 
perha ps it may be more correct to say that tlwse d isorders a re 
freqtwntl y mistnk i> n for " rheuma ti sm " o( the lwad . It is not 
un til llwy have all been ex cluded, and the pain shown to be 
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symmetrical and really localized in the musc les or the fi brous 
apoueuru~i s by tlte effec t of mo,·ement in exaggerating it , that 
we are sure or ou1· diagnosis of myalgia. 

F or the treatment or this disorder, when recent, leeches behind 
the ears, or on tlw fo1·Phead ancl temples, a m reco111111ended, to 

be foll owed up by diaphoretic measures. \\' lwn the malady is 
obstinate we ham recomse to bli s ters or the <'OnLinuetl <'UITeut, 
togelh er with opiates intemally, or hypotll'l'llii c injec tions of 
morphia to allay pain. The injection of carboli c acitl , ll))(kr the 
skin or into the ti ssues, may possibly turn ouL to be as useful 
in Lhis as in tlte other forms of which I a.111 about Lo lrcaL. 

2.- Myalgia Cervicalis, Torticollis Rheumaticus. 

( Hhcumutism o [ the Cervical .:'!Cusclcs. Ccn •ico<lyn ia.) 

This name is g iven to the painful idiopathic rig itlity of 01w 01· 
more mu:sdes of tile neck or nape, in couselllH-' ll Ce of which till-' 
heacl is either Jixetl i111111 ornbly between the shoultler,, or- when 
the tli sorder is one-sided- obliq uely Lwisted, with the occipnt 
t owanh Lile afreutecl, the fa ce towa1·ds the sou ml side (Tortirnlli s, 
Caput obstipun1). The affec ted muscles may 11 s1utlly lll' SL'<' n 01· 
felt like cortls u11cll) l' the skin. Pre::;s nre alo11g Lh e etlgPs of the 
spinal coluurn, pl'rhaps ov er the point ::; where th e 11ern.;>::; enter 
the mu::;c les, is usually more painful thcin pn-'8::i lll'U upon tlie 
muscles themselves. 'rho disease i:S easily rccog nizPd by the 
pec ttliar attitude of the patient, and the way he turns hi s 
wholP hotly a l once instead of rotating hi s head. I t is tolerably 
common in cllildren, the other mnscles of the trnnk and limbs 
being p1·incipally affected in adults. It is of i111portan ce to 
ascPrLain , when the spasmodic contracti on firs t shows itself, 
whether it be reall y a n idiopathic di so1·der of the mu sc les or 
nerves (spinal accessory and upper cervical nerves), or a resnlt 
of reHex irritation from disease of the 1·ertebrm, or t•lse a con
traction SPCO!lllary to paralysis of the antago ni st mnscll'S. The 
sudtlen onset of the symptoms, u snally pre('eUPd by Pxposm·e 
to a draug ht 01· by some unaccustomed craning of the neck, 
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together " ·ith their rnpicl course a ml fn \'01·ahle issn<', fumish 
materi als Io1· a cliag 11 o::; is in doubtful crt~l'!:'i . 

\\"hen the cl isunler is one-sided, it may generall y he cm ed by 
keeping the neck wal'm with tla11nel, etc., 01· by mea ns of hot 
poultiees 01· th<> wet pack. The sy111pto 111 s 111 ay be rclien 'cl a nd 
often q uickly n• rn ovecl by rubbing tho rig id muscle wit li the 
hancl, either with or withou t the aid or opiate cmbroeations. 
Careful a ncl g rad ual ex tension of tho muscle by passive traction 
of the head towards the healthy side is so rn ct i111 es of serrice. If 
the cerri cal muscles are synrn ietrically all(l ]nrgcly involved, the 
d isonler 111ay be cun•d by cupping, W<' t or dry (according to the 
!oral sPno< ihili ty and con,;titu tional sta te of the pa tient), or by 
otl wr ml'ns nres of a derivative kind, such as mustard plasters, 
stimulating lin iments, etc. ~\.. s1w<>lly c ure i ~ often wroug ht by 
hrn ,;hing the ' kin , till i t is thoroug hl y r<"dd t> ned, with the elec
tr ic h1'11 sh. In othPr ca"''"· the continued cn1'l'Pnt yielcls exrel
lent result s. Fina ll y, :i subcutaneous injection of mo1·phi:i may 
pronJ to be indispensable in thi s as in the p revi ous disorder. 

3. Myalgia Pecto:alio et Intercostalis. 

(Plcuroclynia, Hheumali sm of tli c Pectoral nncl Intcrcostal )[usclcs. ) 

The nffectecl muscles are painful , the pain !wing u suall y 
clifl'nsed over the whole of one side or tlH• ches t, antl aggm va ted 
by tl w respil'atory m o \·emPnts. by coug hi11g, s 11 eczing, and defe
cation; wl1en the pectoral muscles are s1wcia lly im·oh-cd , by 
rn ovt~m ents o( tli e upper a1·m likewi se. F•rom pleul'i sy thi ti affec
tion may be clisting ui shetl by tilt' absP nce of fevp1· ri ncl coug li, 
antl the p hysica l sig ns of int ra thorac ic mischief ; from in ter
co~tal n1..1 umlgi:i, by the absence of " tender points" (poin ts 
doulol{tP1ta·) , :intl hy tlw cliffnse cham rtp1· o f the p:iin , which, in 
tlw lattc t· a ftpct ion, radiates from the spine towards the sitl es 
:intl front or the chest along the cou1·se of the Hl' tTPS; from 
pe1'iostiti s or the ri bs, by the fact that in this d ispase the pain is 
more intpnse, aggrava ted by pressure on :i pa1t of the rib itself 
rnther than on the intercos tal spaces; by its being a ttended 



1\lY.\.LGL\. JW EU :\J ATIC.A.-DIF FEREXT F0 1n rs. 03 

with feYt' I' aml oftt'n wi th mclenm of the o\·pr] _r ing ~kin; fi nally, 
by the diffe1·pnce iu the )ll'e\·ious his tol'y o( the cast·. 

The pa in lllay be q ui ckl y rd ie\•ed. as a l 'Ltl l', by cl ry 0 1· wet 
cupping, with war111 appli cations to the surfa<·P, or by tL subrnta
neo us injec ti on of morp hia. 8!10ukl these means fa il , we may 
'"''01·t lo <·o un ter-irrit>Ltiou by musta1·d poul tices 01· bli ster,, 01· by 
the imlnePd cn1w 11t. The same tl'eatment is found effectual in 
the next tli sonl er on our lis t. 

4. Myalgia Scapularis <Omalgia, Scapulodynia), 

Ifr rp tlw muscles a ttached to the humerus and scapula are 
painful and rig id. 

5. Myalgia Lumbalis. 

(Lumhago, Rheumatism of the Lumhar )lu"clc~.) 

This is characteri zed by pa in , mo1·p or lpss ac ute, set ting in of 
a sudtlPn in t he soft parts-the muscles and fasc im-on one or 
both skks of the iu mbar spine. \\"hen at a ll st•\·ere, t hi s mahuly 
is thP most S<' ri ous to the patient of all those i ncluded in the 
]) resent grnup, since hardly nny pos t m e reli?f anc.1 every 
1l1 0VP 11Wn t (' :l tl ~PS pa in. O f all the of rn yalgia , Lliis is 
the one wh H 1 may most often be t rncc·d to a trnnn ia t ic canse, 
d z., to strain and possibly rupture of singlP rnu :-sc ular libi·es 
O('C UJTing wil t.'n the 1mtient ha:s been stooping down or rt~gaini11g 
th e erPct post un\ ra ising wPights, ri<.linf!'. etc. In othPr cases, 
h om·n, r, llw 111alady is lllHJUestionabl.r bl'Onght on by cold and 
clam p: e.g .. i t is not unusual fo r persons who ha»<' fall en aslPep 
on da mp grnu ncl to fi nd, when t hey awa k e, that they a m unable 
to gP t up, owing· to lnrnhago. 

,\!any cli se~S<'"· setting in with pain in the loi ns, may he CO!l · 

fo un tll'd with thi s 1·ari ety of idiopath ic or· l'lw u111a1ic myalg ia. 
Such mistakes a re all the mo1·e likely to occu r, as the lum ba!;O 
is no t 11n f1·equPntly at tenclecl by s ligh t fpb rile cli stnrba nce, 
making the pa tien t restless ancl robbing him o[ hi s sleep. i\Iany 
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acnte infecti"e d iso rdt>1·,, as e. g., small -pox, a rc ushered in by 
si111ilar pains, whieh an! oftpn attri buted to 11 rheum:iti :::;m "' before 
the en1ption mnk Ps its ap pearance. Diseases of tl w kidneys, 
the ut"rns, the 1'PltPlm1l co lumn, the spinal cord aml it s nll'lll 
bmnes-especiall y tlw spinal congPstion so common in surr,.,·cr:; 
from hrcmonhoids-may all g in"' rise to s imilar en ors or diag· 
nosis. The simple enunwmtion of a ll tlwse di:;orclers is a suffi
cient warning to tlH' physicia n tha t he must be cau tious in 
ascri bing pain in th e lo in:::; to l urn bago. Bt'sides the absence of 
symptoms pointing to a11y one of these di sorders, s1wcial stress 
may be laicl on the suc1clenncss with which the pain comes on, 
t it<' tcndem ess on prcssm c or t he muscles, a nd finally the ex ist
ence of one of the usua l causes of myalg ia. 

Lnm bago is mor<' common in the male than in the frma.le sPx , 
d ouhtl ess becausP nw n are mme ex posPd to its exc iti ng <·ans.es. 
It is more prone to become chronic and to recnr tha n a uy o ther 
form of " muscular rh eumatism. " F or thi s reason, and ah;o on 
accoun t of the annoya nce and suffel'ing it int\i cts, i t sh oulcl be 
Yigorously lrPatecl Crom the outset by those measnrPS which I 
ha1·c recommended fo r the more ser ere rnri ety of cer vical myal
gia. 

Beside~ the rnnscnla1· g roups all ucl ,,d to above, any muscle 
in the body is liable to he affec ted by " rhemua tb111 .. , Some 
anthors, espec ially the older ones, go so far as to s1wak of 
" rheumatism or organic muscles., (uterns, diaphragm, ]wart, 
intestines, bladder, e tc.). These affec tions a rn all charactp1·izecl 
by a s ingle fra ture1 dz., pain, which is referred, wi th more or 
less show o[ justice, to the mnscnlar ti ssue. Thcrn is no way o[ 
di sting ui shing tli em, wh en they occur in th e organic 111u ~c l es, 
from neuroses (C'oli c, cn.rdialg ia, ang ina pec toris)1 or pn~n from 
trne inflammation ; tl1i s is the less importan t as the treatment is 
t he same for all. 

~\gain , nncler the nn.me of " vag ue muscular rheumati~m," 
we are acquainted with wandering pains, now in 0 1w rnnscle, 
now in another, or in t ho tendons and fascim; these pa ins may 
occur either wi th or wi thout fever ; they are termed "vague 
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muscular rheumatism ,, when no rauR<" for thr-m C'n n lw n~s.i~1wd, 

or wlwn th<'y a1·•' pr<'rNl<>cl by a chill. Tlwy ofl<'n put on a 
neurnlg ic ('harnet1·r ancl may ::tltematP with tntP neurnlgia ( t'. [J., 

of tlw fi fth ner1·<'). Romotim Ps, afrt•r "hi ft in" from plae<' lo plact', 
tlw pain !-'l't rl t>s in somf> prutirnlar gronp o{ mu~Cll':::, or i :::; limitecl 
lo tlw an·a of di,trihution of a particular TWJTP. 

" ..- lwn no ra.u!-'e for the pains ran be made out, nncl t hPre is 
no s pPcia l indication Jor tn:•a tnwnt, diaphoretir llll~a:·mrP~ (wh en 
the ca!-'t' i ~ n•<·t•nt) :HP mmally found ~mfTieirnt, in C'o 111hinntion 
w ith friction of the painfnl }Kll"ts with gPntly sti mulat ing, aroma
tic w:it1?l'S and linil-i1Pnt!-', SUC'h a::; are U:-iPCl in chronie intlamnrn
tion or tlH' j o i11l ~. Sli ou lcl the pain bPCOlllP acutP, ll<ll'('Oti(':-; mny 
h<' appli<>d local ly or p; ivrn intPrnally. In r h rnn ir ea""' o[ this 
ancl all otlH•r fo r111 ~ of myalgin 1 thP rpnwdial llJ(-lasurps to be 
adoptPcl are thr• Ra mc as those enumeratPd above under chronic 
rheumatic arthritis. 

Of those mnsrnlar affections whose morbid anatomy has been 
more folly explored, and which are, therefore, exdudl'd from the 
domain or "musenlar rhe nma.ti sm," only a s mall vroportion 
come within the prov ince o[ the physician, unl <"ss wlwn they 
happen to form part of some constitutional rnal :icly, arule or 
chronic, 0 1· d epc> ncl on di stnrban c·es of i111wr1·ati on. To this 
symptonrn tic g l'ottp lw long hernonhages into the mnsrular tis
s ue, occurring in eonnection wi th SC lll'\'.r, h remopliilin , anc.l pnr
purn, and in thP sp1•erer fonns of acute in fpct ive diseas•' (typhus, 
enl eri c· fp,·er, val'ioln, rte.) and in some kinds of poi,oning (e. r;., 
by phosphonrn); abo the snppnrati rn inflammation leading to 
absceS$, nwt with in pyremia, sept iccem ia, and glanders~ also 
the dtlgp1wrati,·e cli angPs of the mnscnlar tissue in ,·arious sen-"re 
fo rm s o[ infection and poisoning. Progressi1·e muscular atrophy 
ancl pseudo-hypertrophy are connected with disorders of inner
vation, as aim ttw more partial fo rms of atrophy limited to 
sing le muscles or groups of mnsrl rs. These n fl'~ct i on s are all 
clescribrd elsewhere. Those muscular di sorders of a mon' inde
pendent kind that still remain, are either of purely surg ical or 
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]KltliolO,f.! i{'al intl' rPst (('. ,r; .• r01u~·t•nital ::thnonnaliti(•:--, librom; and 
ossifyin~ myMitb), wilh two ex:tepti on~ : i11flammation o[ the 
to11g 11P U.r loss itis) , whieh Ji.ml:; it::; placp among th t• clisPa ... e::; of the 
digPstin• appa1·atus, :iml intlamma.Lion of Lhe psoa::; (p:soitb), 
which J uow proccl'd to describe. 

Pso itis mu! Per ipsoitis. 

L1TJmA'JT1rn. -Ford1re, Elements of the Practi ce o( Physic, London, 1784.-Snu. 
1'11{Jrw, Lumhag-o psoatl ica. in Xosolog. method. Chu•. Vrr. , Gen. XXX.-G'. G 
ll 'illtrt, <le Pso itidc. Diss Berlin, HtJO.-S. U. Vi.1yel, Hanclb. d. prakt. 

Arznciwisscnsch. ''ricn, 18:32 p. 248.-Scc al so Pitlw, l lanclb. cl. allgcm. 
u. spec. Chirurgic, n·. J. p. 200, and l "olkmann, loc. cit, p. 850. 

'l'be inflammatio n has i ts seat in the intl'r:i titial connecti1'e 
ti ssu~ of lhe mn:iclt', lh e peri111ysi1un i11lenuun, and in the 
rnn~e ttl a r fibres ])l'Oper- the pl'imitivc bundles i but it remains a 
qn e::;t io n wlwth1~r t11 e latter with th 1.• ir :5arcolPrnnHt are pl'iniarily 
a1lcctetl, or only st•co ncl a rily inrnh·ed in the inflammation of 
the con1wctive tissue. .\part from those cas0s of circum:ic i-ibed 
absces~Ps jn mu ::;clP cansPd hy emboli ~m antl rn etasta ~ i~1 apart 
from the g ravitative abscesses wllith oftPn tl'~n·el along nncl 
throu g h th e p~ons, we luwe casPs in which inflammation is i11·op
agatecl to the mu sc1 e from th e ne ighboring bones o r :;oft parts, 
e. r;., fro m carious lumbar \·ertl'hnc or ili11111 , 01· from in li am
malory mi schief in th e pell"ic viscera or the rLJ·colar lbsuP around 
tlwm. P:::;oitis a lso occurs, though more rai·t· ly, a s au inch·penc.l
en t diSL>:lS<', whPn it may u sually h e lracetl to dol Pnt exertion. 
straining (during parlurition o r gymnu:stk 1..\X('l'Cbl':'.)). or P\"L' ll to 
clil'l'Ct ('OlltUSiOll. F'ina\ly1 it may oeru1· without :111.}' dbC'O\"l:'nlhle 
ca n.sP, and is then commonly d ewed as ' · rlwuma tic . , or clllt-' to 
cliill . 

'l'h <' inflammation almost always ends in s uppuration. l'nder 
fayorahl0 C<>ll clition :; this may rpma in eircumscrihecl, and finally 
lead lo eicati-ization with m ore o r Jess p e rma1wnt lMs of s nh
slanee: o r th e pus may become in spissated ancl e1wlosc'd in a 
capsule>. More co mmonly-, howeve r. the Hll]lplll'a t ive prncess is 
d iffu se ancl extencb to the neighboring connective tissu e after 



PSOITIS AND PERIPSOITIS. 07 

having destroyed the muscle; it then eats into the bones, or 
burrows forward undet· Pou part's ligament or through the rPtro
peritoneal areolar t is>ue into the sort parts of the baek; or it 
may perforate the bladder or intestine, or the vagina in women; 
in a few ,-ery except ional instances it makes its way upward 
a 11d penetrates into the cavity of the pleura. 

Symptorns and Course. 

The most prominent symptoms are pain on movement of 
the corresponding thigh, and the pec tt!iar position assll111PC1 by 
th~ latter ; since active contraction of the in Ila med muscle is 
as painful as its passive extension, the patient instinetin' ly tries 
to relax it as mttch as possible, by k eeping the thigh (w hen in 
the recumbent posture) tlexed at the hip-joint anc1 rotated out
wards; °'" if eompelled to walk, by k eeping the trunk bent 
forward and ach·ancing the thigh at each step by twisting the 
pelvi s on the lumbar part of the vertebral colu mn, or e,·en by 
liftin~ the thigh with the l1ands. The peculiar position of the 
limb b not unfrequently associatec1 with sparn1odi c rigidity of 
the affected muscles, due to refl ex irritation of senso1y nerre
ends, or to dirnct irritation of the motor fibres or of lhe mns· 
ctliar ti ssue itSPlf. 'Vhen the abnormal position or lhe limb is 
maintained for any length of time, shortening of the musrle may 
take plttec even without cicatricial shrinking; just as a healthy 
muscle, k!'pt permniwntly shortened, will aecomrnoclate it sp)f to 
.the apprnximati on of its points of attachment, and gradually 
dimini sh in l en~th in consequence or structural changes of an 
unknown kind in its tissue. 

Apart from the pain in the muscle itself which is brought on 
by any attempt lo move the thigh, we often find Yery charaeter· 
istic pains of another kind occurring spontaneously in thP course 
or the nen ·es which perforate the psoas, dz., the ileo-hypogas
tric, il eo-i ng uinal, gen ito-crnral , ancl external c·utaneou:;; these 
pains are loralized in the Jo,wr part of the abdominal integu
ment nea r the mons ?'eneris, in the skin or the scrotu m and 
about the root or till' penis in males: in tl1l' labia 111(1jora in 
felllales, or in tl1 e ski n clothing the otttcr surface of the thigh. 

VOL. XVI.-7 
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Unclrr fa,·orahl f' r ir<· umstmH'C'!-:i, i. l'. , wlwn tl H· abdonw n is 
not too tympa11iti c or tlw howt:h too full , W P may ~ ll <TPPd , after 
SU]Jpuration Im:::; occurred, in c.1etecti11g the absce:::-::i in the mu~cl e 

by palpation. 
P ever is almo't a lwnys present from t11 <' o n to~t . It is of no 

regular typP, !'a n~ whe·n pn::; ha ~ alrE:':uly for 111 ed in the rnm;;c le ; 
the temiwmtun' then exhibits the us ual Jluel 11ati o11 s of suppurn
tive or pya::mic fe,· er. ' Yhen th e psoas is sernndarily inn1ch .. c.1 
by some abscPss alrt>ady exi sting in it s 111-' ig hborh ood, it is clear 
t li at s11pp1u»1tirn fer er rnny show itself before Lhe suppurative 
prneess in the muscle itself bPgins. 

It is 011ly in those cornpamti1·ely mrc cases in which the 
pso iti s occm s as a n idiopathic disonle t· due lo r lte umali sm or to 
i11jm-y, that lit e disease takes a f:n·orahle coul':5e and te r111i na tes 
in complete 1·eeove1-y. Should t he i11tlan1111atory prneess not 
have run on to suppuration, recm·e1-y may take place in about a 
wet'k's Limp; more frequently, howen.•r, pus fol'm ::;:, :ind sen .•ral 
week s are taken up by conrnlescence. \\" h,,n the disPase of the 
muscle, as is mo~t usual , is secondary Lo ::;onw ot11 12" r mi~e hiPf in 
its neighborh ood, its course and iswe will d l']WlHl upon tho 
nature of th e primary affection. A s a ge> 1wral rnl e in th esP c:a ses, 
the patient s uccumbs to exhaustion brought on by the continual 
drain or pus. 

Treatment. 

Tn recent cases of traumatic or l'lw nnia tiC' orig in, tho inflam
mation should be combated by local bl eedi ng (leeches to the 
groin , cupping over the lumbar region on tli e afft.•Ctf'd s icle), 
inunction of merrurial ointment, and cold or hyd ropa1hic com
pre>ses. The a ffec tNl limb mttst be kept ab;olutely quiet, a 
nwasure which the patient adopts instinct i1·ely fo r t lw rPli ef of 
his snfferin.~s. A s a rule, it is irnpos~ i bl P to avert suppuration; 
hence, w::mn fonwntntions ma y be n•::;orted to at an early stage, 
and are morn agreeabl t> to th e pa tiPnt, than rol<l ap pli<-a tions, 
bPeause thPy help to allay tlw pain. As soon as a n abseess can 
b<, di stinetly ni:ulP 0 11 1, it. should he opr 1wc1 . Its fnl'lh er man
agement 1trnst coufonn to onlinary surg ical principlrs. 
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·when tlJP inflammation has been propaga ted from the adja
cent peh·ic vi scpra (in test ine, u terus. kidney), a ncl an abscess is 
pointing under P oupar t's ligament with acute symptoms o[ 
febrile distlu·bance, the speedy evac uation of the pus is indiratecl 
likewise. On the other hand, the more chronic forms of absces8 
connec ted with ca ries of the vertebra; or peldc bones should be 
left to themselws as long as possible, owing to the danger or 
letting in air antl set ting up decomposition. The p roper way or 
opening snch abscesses, and the necessary p1·ecau tions, are fully 
desnibed in book s on surgery. 

Carn shoulcl al ways be t:iken, wlwn tlw disease runs a more 
sluggish conrs<', to n•ctity the malposition or the limb by gradu
all y Pxtending the muscle, and fixing the thigh in its improvecl 
attitude. 





v 
GOUT. 

The literature of gout is so very rich that I find it impossible to do more than 
mention a few of the works on the subject. Some arc rcfcn cd to in the 
bibliographical introduction!! to the sections on the rheumatic affections of the 
joints and musclcs.-llippocrales, De nffect. int. lih. VIL Aphori sm. VI.!), 28-
30, ctc.-Celsus, D..: mcdicinit. IV. 1.-Caelius A1trelianus, De morh. chron. V. 
2.-R11/"s Ephesius, De podagra.-Paulus Aegineta, IIL 78.-Demetrius Pepa,,. 
9omen11s, De Podagra. Lugd. Batav. 1743.-llemsterlwys, Histoda anthritidis 
vagae. l6GG. -Sv1leultam, Tract. de podagm ct hydropc; and Processus intcgri 
in morbi s, etc.- w: Jiusgrave, De Arthritidc sympt. Landini , 1703. De Arthri
tidc anomala. Diss. Oxon. 1707. De A.rthritidc primigcnia ct rcgulari. Op. 
poo:thum. Londini, tT.iG.- Jfor9a9ni, Episto1. LYIT.-C. L. Li9rr, TraitU d e la 
gouttc. Paris, 175:3.-fl,Mrltttm:e, Aphorism. 125'1 seq.-Fr. Jlr1jf'mam1, :Med. 
rat. sy.;;t. d e tl. clorc poclag ri co et arthritico, d e podagriL retroccdcntc in corpus, 
etc.-Jr1·rd. Wa.r11n·'s Description of the Gout.- 11': Cfldor1an1 'rrcntise on the 
Gout and other chronic maladic<:;. 1770.- lV: Falwner'N Observat ions on Cado
g:rn's treat ise. 1772.-li'urbes, Treatise on Gout and Gravel. London, 17U3.-J. 
lhrkinson, Observations on the nature and cure of gout. London, 180G.-P. J. 
Bnrtlirz, TrnitC d es maladies goutteuses. 1800.-A. P. lVilMn, Treati se on 
inflamnrn.tiom, rheumatism, and gout. 1807. - 1'/1. Sutton, Tracts on delirium 
trcmcnc;, gout, etc.-London, 1813.-E. Scudamore, A treatise on the nature 
and cmc of gout. London, 1816.-St. Ursin, Etiolog ic ct tMrapcu tiquc de 
!'arthritis ct du calcul , ou opinion nouvelle, etc. Paris, 1817.-C. A. Meyer, 
Ycrsuch ciuer neucu Darstellung des Unterschiedes zwisehen Gieht uncl Rhcu
matismus. Hannover, t 820.-Cadet de Vaux, De la gouttc ct du rhumat isme. 
1 ~20.-L. A. Turrd, TraitU de la. Goutte. Paris and Nancy, 1837.-Durinue, 
Monographic d e la Gouttc.-Grm:ies, Clinical ~tcdi cinc. l 843. Lecture 37.- lY. 
Butld. Rc~carchC's on Gout. Med. Chir. Trans. X~';{VllL 234.- Joh. Wendt, 
Die Gicht, ihrc Zufiill e, etc. Brcslau, 1844.-Alex. [:re, London Mccl. Gazette, 
Nonmhcr, 184 4. - Bence .Tone.a, On Gravel, Calculus, nnd Gout.-Bramson, in 
Henle and Pfeuffer's Ztschrft. for rat. Merl 184.3. III. 175.- Wilson, Observa
tions on gou t and rheumatism. London, 1848.-Garrotl, Researches on Gout, 
in ) fed. Chir.1'rnn~. 18-t S. XXV. 83; 18.34. XXXVH. 49. On the Natu re and 
Treatment of Gout and Hheumatic Gout. 3d. edition. 1876.- lV. Gairdner, Ou 
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Gout.-J A.lexriwler, Hhcumatism, its nature, catt!'!c, and cure; gout, its nature, 
etc. London, 18.:JS.-Brmm, Bcitragc zu cincr Mu11cgrnphi9 dcr Gicht. Wic:;i.
badcn, 1SGO.-Rotlt, Das Vorkommcn dcr Gicht in der Cur zu Wiesbaden. 
Virchow's Archiv. xxnr. 1. - 1'J'Q!tS8Pfut, Clinical Lectures (Syclcnham 
Society's translation). -Clwrcot, Du rhuma.tismc noucux ct de la gouttc. Gazette 
des hOpitaux. 1866. 80; 1867, 12 seq.-C. Jl1trtrr, Klinik dcr Gc1cnkknmk
hciten. Leipzig. 1871, p. 111 , 3-16 s"1.-Jf·ldo1t1 A new theory of gout, in 
Lancet, 1872, Suly 27; also, A treatise on gout, rheumatism, and rheumatic 
gout. London, 1873.-AJso innumerable papers in various periodicals. 

Historical Introduction. 

Gout (arthritis uratica, s. urica, s. Yera, panarthritis urica 
Lllnetc1·l; or simply arthritis; also poclagrn) i> a chronic con· 
:stitutional clisorcler, occurring in paroxysms a.ttendPd with pain, 
<luring which salts of uric acid are deposited ehietly in and 
around the joints or in other carti lngin ous structures. 

Our knowledge or this disease elates from the most remote 
antiquity. It would appear, from frcqnent notices both in 
medical ancl non-medical literature (Lucian, Seneca), to ha,·e 
been far more common than it is at present in Greece and Italy, 
<'Speeially amitl the wealth ancl lnxnry o[ the Roman Empire. 
Jn otu day it is most common in England. 

The oldest med ical writers described gout among diseases o[ 

the joints, in immccliate connection with "rheumatic" joint
affections. But even later authors, while clistinguishinp; between 
gout and rlwumatism, regarded them as closely rPlnted to each 
other,-as diver; manifestations of the same constitutional state 
-the "gouty-1·lwumatic diathesis,,. a viPw which has hekl its 
own into the present century. This diathesis was held, from 
the time or Hippocrates downward, to consist essentially in a 
morbid state or the humors, rnrionsly interpretecl, in conform
ity with changes in the preYalent l111m orali,m, as a metas· 
Iasi s of the " hum ores cocti, " or of the mucus ancl the bile, 
or of an atrnbiliary humor; subsequently, as an accnrnnlation 
or earthy particles; lastly, after "\Vollaston (1707),' Tennant, 
Fourcroy, ancl others, had proved that uri c acicl was the chief 

1 On gout and urinary concretion!:!. Pbilosoph. Trans. 1707. II. 386. 
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constihH'nt or gouty deposits-as an accumulation of uric acid 
in tllP syste111, a "mic-acid dyscrasia." How this last condition 
was brought about, and wlt>tt tbe nature or its rnnnection witll 
the symptoms or gout might be, arn question-; that still remain 
u1rnettled; mauy writers, as Boerhaa,·c, 8lltton, ancl of late 
years Tocld n1Hl Gairdner, rpgarcl cligPtith·e nnomaliPs as the 
pl"imary 111isrhief, causing the bloocl to become loackcl with uric 
acid nucl 0!11t'l' 0xcrl'tory ]H'Oducts; otlH:·rs, again, agree with 
Garroc.1 in J:iyin.~ streRs chieHy on a. disturbance in the function 
O[ the kid1wys, kacling to an impure COJl(]ition of the blood. 
The ,.i"11· o( the soliclists, representecl by Culle11, who consid
ered gout to lw nn afl'eetion of the m't-rous t3y:-;tem, ha~ ne,·er 
been able to hold its grnund agai1rnt the rnrious humoralistic 
tlwori1•s allllcl<'d lo abo,·e. 

H "'"put a'ide Liu· theoriPs of the older physicians, we shall 
!in<l lhl'il' cl<•,wriptions o( gout to lw so pointP<l allcl complete as 
to )1•an1 110 room for i111prm·ement. The pietm·p tlwy drew lrns 
o[te11 b<'l'll ob>c·11rec1, how<•ve1-, by tlw way tl"T had o( regard
ing any and evPry dh;casP of internal Ol'gans ns :t manife:::;tation 

or the gouty diathesis (latent, inh•rnal, anomalous, Ol' rt'tl'OCe· 
dent gout). The connection betwl'en the clialhPsis an<l its 
manifo>tat ion was basetl on " few wry cloubtfn I in<lica tions, 
a1ul conlcl np,·cr be demonstrat<'d. Sydcnliam's description of 
gont i~ still thP lwst we hav<'; lie supplp111p11tecl his extcnsirn 
knowlt>dgc or lhc tlist~asc in others by })l'l':::i011:1 l cxpet·iencc. 
~Iusgm\·e may lw tak{'n as a. repre::;1•ntati\•e anthority on the 
variouH forms of' · anomalous,, or "inegnlar,. gout. And it is 
to Engli~h physi<'inns that we arc indebted for wltatpver progre~s 
ha:::; been made or recent years in our knowlec.lge of this dis1Jase. 

Etiology. 

IIei·editary predisposition may be shown to exist in the YO.St 
majority or all cases of gont. Scudarno1·e 1 found that thirty-

1 These and other i:itatcments of Scud,unrJJ"(:°fl are quoted from lf!tssc's German edition 
of bi'! works. The fignrcs quoted by Can.~tatl. J. ViJ,qel, Brtrnn, in bis tran~lation of 
Oairdner'll boolf), and others, nre different; I have not been able to trace the differ· 
ence to it~ ROurcc. They make lV1aZ,w1.tJre find 10,i cases of gout with a hereditary 
tendency nmoug H:iO, while Braun'IJ monograph gives the figures as 3:.11 among 522. 
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four out of seventy-seven gouty patients eamP of gouty parents; 
Gaird1wr's proportion amounts to HO out of J5G . Among his 
hospital patients, Garrod found one-half with a hereditary pre
disposition, while Braun. in his practice at Wiesbaden, did not 
find one among his sixty-lh-e patients whose parents or grand
parents had not su ffered from the di:;easP. The tcnclency is 
nLUclt more freqt1ently derivecl from the f>tthl'r's than from the 
rnoth<·r' s siclP, probably breausr women are much less liable to 
gout than nwn, and do not 1rn11ally bPgin to sHffPr from it till 
after the lWriotl of sexual fertility is ove 1·. The predisposition 
ma.y oft<'n be traced to the grandparents, while the parents, 
especially if they aroicled the exc iting causes of the gouty par
oxysn1s, n'111ainec1 f'ree. In some famili es tho inh<'1·iteil tendency 
is so strong that all their members, whatPvc•r prcC'autions thPy 
may adopt, suffer from gout; and jn many English familiC's the 
disease 11as been handed clown from father to son for centuries 
(Ganod). 

Xext in importance to hereditary ]Jl"ecli,position stands the 
patient's own mode' of life. This may bring on gout without 
any help from iulwritance. Gotit hm; long been recognizecl as a 
diseasP of the wealthy, as a result. of luxury aml intemp•·ra1we, 
of tho illll110<1erale USe or animal food, hig hl y-SPasonecl clishPS, 
heady wine ;uHl bee1·, combined with Sl'c1Pnta1T ha hits.' "\Yhether 
the abllSO or intoxicating beverages is capablP, by itself, Of origi
nating gout, may be donbteLl, esper ially as the disf'rtse Ls com
parnt irnly rarn among the poorer clnss-tl1e class which furni shes 
the greatest prnportion of habitual clrnnknch. Tt is to tho joi nt 
operation of two or more of tlie causes enum,,ratPcl above that 
we must 3.S('l'ibe the greater prevalence o( go ut flll1011g dwellers 
in citiL·s than among conntry-Co~k, among h'arncd nwn aml states
men tlla.n among the laboring peoplL'. TiencC', too, thp cu ri ous 
fact that gout not unfreqnently disappears, after luwing lasted 
for years, whc'n the patient's mode of life unc1e1goes a sudden 

1 The aueicnL.'i lookccl on gout as the daughter of Bncchns and V cu us. There is an 
old rhyme which runs thus: 

"Yinum der Yater, Cooua. die ~futter, 

Venus die Hcbamm' macheu do.s Podagram." 
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change (as from loss of fortune, want, anxit,ty, etc.). As Syden
ham tiUj'S : ".\1ticularis hicce morbns, quocl mihi aliisque solatio 
esse po,sit, divites phu·cs interemit quam panperes, plures oapi
ente8 quam fatuo::;, etc . . , The preralence of gout in England 
and northern count1-ies genera lly (especially lTolland) is ex
plained by the cnstom of dining freely, and washing down large 
qnantitics o[ animal food with profuse libations of strong drink; 
its rarity in Italy and southern EmopP, by the habitual modera
tion exPrcisrd in the matter of food ancl chi nk. 

The mal t• is fa1· more liable to go ut than t!lf' female sex. This 
is pl'ineipally due to the fact that women arc u s nally more 
abstemious in tlwir n se oC alcoholic liquors, antl less gh·en to 
sexual exc('SS.(\s than mer:. Tho authority of Hippocrates 
(Apho ri sm 20, S<·ct. YI.) ga,·e cun·c>nc·y to the notion that 
womPn were protPctecl a.gain:::;t gout by uwnstrnation , ancl were 
only attaekPcl hy it when this function was intcrfe1·rd with, or 
after the clininctl'ric period; but this rule has been found to be 
far from uni,•ersal, ancl th,, bcliPf which fornwrly prcrnilecl in 
the depurating effect of the mcnst rnal flow on the system has 
]ong 8ince b(•pn giw•n up. Jt is quite ]JO~::; ibl e, howL·,·01" that 
those caus"s hy which the nwnstrnal function is distmbcd may 
promote the oc·rn1T<'nce of gout, and vice 1•ersri. It sho nlcl 
always be borne in mind tl1at gout is uncloubt,•cl ly more common 
in wonipn of mature ng(•. 

Ap;P is a g1·mt el<"mcnt in cletcl'll1ining the outbrmk or the 
malady. Gout iisually makes its fir~t appearance betwPen thirty 
aml forty; sooner in pp1·sons with a hereditary than in those 
with an a<·ciuin·cl tl•ncl<>1icy. Occa~ionally, when inl1<·1·itc•cl pre
disposition hap1wns to coincide with that due to habits nncl 1·egi-
11u:•n1 we Jincl the clis(.lasc breaking out at an <':.ll'liPr pPriod-dnr· 
ing yout h, or "'·en, if we are to beliern the statements of many 
writer", in ehildhoocl. 

Scudamore furni'ihcs the following statistics, based on t11e ohscrvntion of 64 
cases: the first attack of gout occmred between the 20t h and 2!'ilh years in G; 
hctwccn 2:; and 30 in 17; between 30 and 3;; in 14 i l>ctwccn ;3,3 nnd 40 in 13 ; 
l..letwccn .fO and ':; in 2; between 4.:i anJ .JO in G; between CiO and 5:> in 2; between 
5.J and GO in 8; hC'twccn GO and GJ in 1. Sycknham, llchcrdcn, Gnrrod, and others 

state that they have never seen gout occur before the age of puberty. Gairdncr, on 
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the other hand, hac; seen nwre than one paroxysm oC 1·egul:u gout even in infants at 

the hreR~t. Trousseau met with it in a boy aged six, and Dchuut (lJnion mCdif'. 

JSG!l. No. 10:3) in severa l childr('n lx:twcen ten nnd fifteen of age. Some of 

the older writers on medicine (Arctneus, ~lorgagni, etc.) allude to tlic occur· 

rcncc of gout in C'hildrcn i but they miiy ha\'C confounded true gout with rheum

nrthritis. 

Thrre is yC't nnother ranse r:ipnbl0 of originating gout, eYrn 

without the aid of inheritt>d prPdi8positinn. I allmlc to th<' prn

longed infhwnee of !earl, wl1ich was noticrcl casually by :Mus

grave aml Parry (1807); hut SJ)ec ial attPntion was ffrRt clrn.wn to 

it by <:anocl and Charrot (Gnz. 11cbc10111. J8G3. 27). Thl'ir <'Xpr

rirner has been confirmed hy other8,' nnrl amounts to this : that 

cases of gont-whirh. as already statPd, is dPl'iclt>dly uncommon 

among the laboring poor-ai-e ehiefly met with in this class of 

]1:.ltients among iwrsons who han~ a gn•at ch•al to do with lead 

(hous<'·painlers, lacquerers, type-founders, workmen in lead

rnills, etr.), and who hav r already suJI,,red from rolic or other 

symptoms o( chronic poisoning by 11,acl; so that a direct .-onncc

tion between gout and the saturnine cachcxia must be admitted 

to exist. 
The exciting causes which bring on the incliddnal paroxysm 

in pe1·sons with an acquired or inherited tendency to gout are 

very Yarions: exposure to cold and wet, el'l·ors of diet, sexual 

excesses, \'iolent outbursts of passion ; not unfrequently, too, 

nwclrnniC'al injuries, snC'h as knocks and bl'ni seR, or concussion of 

the whole bocly; sudden changes of regimen, etc. Change of 

weather exerts a powerful influt'nce; north and erist winds are 

especially dreaded by gouty people, paroxysms of the disease 

being most frequent in spi-ing and autumn. 

Pnthology. 

The chararteristic featnre or gout is the peculiar, periodic 

recurrence of the joint-aff»ction- the gouty paroxysm. But it 

may call forth a variety of other disorders in intNnal organs, 

1 Bridutem1. Gazette des HUpitaux . 1870. 26. Bucguf1y
1 

Union Med., 1868, 74. 

lVVks , Guy's Hospital Reports, 1870, XV. , p. 40. 
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wliiC'h may pxhibit either a periodic or a continuous type; llH'Hl' 

di:;orller,; may set in from the fit-ot, or tltey may, ancl usually do. 
defr1· their ap1waranre till after tlll' patiPnt has gone through a 
seriPS or attal'ks or regular gout. Tiii!:"(' YUrious m::rnifpsta.tions 
of the dise.,:;e art> commonly distingui,;hl'cl a,; particular fo1·m,; of 
it. Culll'n, Ior example, i:; followt•d by many writp1·s in sepa
ra.ting from the J)l'Ope.l' gonty paroxy1:5111 (normal, regular, trne, 
lll'Ute ~out) an a tonic form (torpi<l, ehronic goui), a. rl'trncedent 
Ion11 1 nncl an a.bpn·ant form (internal, lat(•nt, rnaskt'd, nH•tastafr~, 

anmualous gout). Others, again, an• eonte11t wit Ii a. dh·i::-:ion into 
i·egular aml inegular gont, indlltling nnc.1Pr tlle bttl'I' b•rm all 
tho~t' gouty troubles which clo not assume t!H• form o[ the com
plL·tP j>Ul'OX)'"n. 

Tl"''"' din'rsities arl' principally du<' lo tlw fart that when tlte 
c1isca~o 11a:-; la!-'Led a long timP, or whpn tl11: patic->nl':-; eonstitution 

is worn out, profonndl'r changes hl•gin to lw wrought in t!1c i;;ys
tem. ThPsC dt•t•per changes no longpr frnb~ic.le as co111plt'tPl.r as 
the earlier paroxysms, when the patient':-; <·011stirution was still 
unimpail'ed, and other circumstances wl:'re mo1·p fcworahlc to 
reco1·e1'j'. The typical form of regular gout, with its int<•1·1·nb of 
apparently perfect hL'alth, is thus obseur<'d.; t 11<• joint-afl\•ction 
grows more chronic, other organic miscliiPf conn•s g-ratlua.11y to 
th,, fon', :ind the patient ultimately passL'S into 't stnt<' of di~able
mcnt ll'hich only rpcalls the earlier type of the Lli:;,•ase by its 
altemate ('X:tcerbations aml 1·emissions . 

• \ll Lh<''e rnrietiL>o, and especially the typical or f(C'nuinc form 
of gout, are usually vrcceded by a Jong 1wri0ll of incubation 
lasting for montl1s or years. Taken by it:;elf. this periocl o/Ters 
little to indicate it; trne significan<'e. The patient suiters from 
all so1·ts o( trouble in his abclominal 1·isl'era, trouble usually 
incluckd under the elastic ((>1·111 "abdominal plPthorn," ancl 
mainly caused by the mode of life describecl above, Yiz., a liberal 
dietary, a free use of wine and beer, and insufficient bodily exer
cise. Such patients usually complain of indigestion in all its 
forms; tension ancl fullness of the epigastrium, tympanites, 
retching, and heart-bum, irrPgnlarity of tl1e bowels, with a ten
cleBC'Y ro constipation ; the urine is often scanty for clays 
together, highly concentrated, scalding the urethra, and cleposit-
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ing a sediment o( urates soon after it is passed. These symptoms 
are o(tl'n associated with hernorrhoiclal troubles, depression or 
spirits and initability, hypochondria, palpitation of the heart, 
pnccordial anxiPty, sleeplessness, etc. The gouty proclivities of 
many snch patients are manifest at a glance: thPy are corpulent, 
theit· complexion is livid, with a shade of yellow, and their nose 
reel at tlw lip (Acne rosacea). I need Ju1rdly add that this state 
of things dors not i1n-ariably encl in gout; while, on the other 
hand, th!'re are many gouty subjects, especially among those 
with an inhci-itecl tendency, who do not present the appearance 
I have just described. 

A.- Regular or Typical Gout. The Normal or Acute Gouty Paroxysm. 
(Podagra.) 

The seizure is almost always preceded by warning symptoms. 
These are extremely variotts and indefinite. Sometimes they 
consist in disturbances of digestion, in an exacerbation of the 
patient's ga:stric troubles; sometimt-'s in nervous symptoms, such 
as restle:.;sncss, uncertainty of spirits, a. sense of weariness, or 
painful (hagging o( the limbs; sometimes in clPtinite pyrexial 
plienonwna, such as a1terna.te shive1fog a11cl heat oI ::;kin, with 
pernpiration ; sometimes, again, the pa.tient may feel excepti on
ally brisk, in nnusually hi;;h spirits, with an increasNl apprtite, 
etc. As a general rule, the same patient always exp0ricnres the 
same premonito1·y symptoms; w that a man who has already 
snif Pred once, or more than once, is often aware of the a pp roach 
of a fJ'('Sh attack, while, on the first occasion, he is usually taken 
at unawai;es. The premonitory symptoms may last from a Iew 
hours to several days. 

Grn1·es says that in hereditary gout the symptoms premoni
tory or the first attack are often very slight, increa~ing progres
sin?ly in tlwir seve1·ity as the attacks recur; wherea8, in acquired 
gout, they exhibit an inverse order o( int('nsity. 

The actual seizure usually occurs during the night, between 
midnight ancl three A. ~L The paLient is sndc1en ly arnusecl by 
acute pain in the affected joint. nguall_v (when the disease is 
recent) the metatarso-phalangeal joint of one great toe. He feels 
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as though a nail wpre being dtfren in to the joint, or as though 
thP tcw wvn• b(;·ing crushed in a \·ice, or borPd with n. red-hot 
irnn; tlw .sl ightest touch causes agony; the liml> is o[ten affpcted 
hr twitching; whieh acld to the patient's sufferings. The pa in 
contin Ul'S unabated till cl awn, when the affected pa1·t is found to 
be swollen, the skin o\·er it reddened, hot, dry, a nd glazed, the 
neighboring Yeins more prominent than usual. Tile patient is 
Ie\•erish; a bripf rigor is followed by heat o( ski n, a quick, run, 
compressible pulse, ancl a scanty secretion of urine of high spe
cific g ravity, clc-positing an abundant sedinwnt. 'I1owards morn
ing the pain nt last abates, the local symptoms allll the fever 
subs id l' in some clegree, the patient breaks out into a perspira
tion, ancl obtai ns some of the rest for which he r im·es. The day 
is spent in tolcrabk comfort; the joint contintws to he red ancl 
swoll en, though less hot and tender; tho ne ig hboring skin is 
more or lPss <X1dcmatous. 

But on the ensuing nigM the same scene is repeated. .\.II the 
phenomena o( the paroxysm recur, pc1·haps with less violence, 
and s ub:::;i tlu ngain towards morning. This goes on for about n. 
werk Ol' ten days, every night witnessing a.n exacerbation, e\·ery 
day a remission of the symptoms. The first attack S<'k1om lasts 
for less than lh-e or fo1· more than ten days. By the thin1 or 
fourth nig ht the symptoms have grown nlllcl1 mildei·; finall y the 
swelling entin~1y subsides, the skin resnmes its normal hue, the 
cuticle 1wels oIT in Hakes, the dilated veins disappear. The 
affected region continues for several chys to be un11 s11a lly sensi
tive and stiff-this feeling of stiffness lasting longer in old people 
and those who have suffered repeated ly before. The pat ient 
soon r~gains his health ; nay, he feels like a new man afte1· the 
sufferings and sleepless nights that he has gone through; many 
patient-, especially the you nger ones, profess to feel clec idl•dly 
better, after their first attack o( got1t, than they felt before. 
The dumtion or the paroxysm nsually stands in an inverse ratio 
to the severity o( the pain, the degree or restle sness, excitement, 
ancl fever. The converse holds good likewise. 

It is only in a few exceptional cast's t hat the first attack of 
gout is a l o the last. As a rnle, the disease recu1·s. under favor
able circumstances, at intervals of many months or years; when 
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the pa.til'Ht's habits alll1 inheritC'd tentlP11(•11•::; an• n!-{ainst him, at 
intervah; wh i<'h an• much ::-horter. The ll'ngth of th<' inb•1T:ll is 
u i;ually prnportionate to the Yiolen<'<' of tlw forPgoing ntta!'k. 

Tlw first parox.r~m eommonly occurs towa rds tlw end of 
wint<•r or thP beginning o[ spring; the f·mhsc•qupnt OnPs, Pither at 
the ~ame 1:wa:5oll. 01· in aut umn too; not u11frequently at n'gu lar 
annu~tl or biennial inten·a l ~. 

In nearly t11rpe.fonnhs of the total number of casps, the first 
attack is lilllilet1 to ll1l' 111 etata1·so-phalangeal joint of one g1·eat 
tor, the left toe being apparently more often chosen than the 
i·iglit ((h1ird1wr); in a slllall rninority of cases both g reat toes are 
in rnlr<'ll at one<', or the ankles, or some other joint in the foot. 
To the !il'::;tattack, therefore, the term P odagra, "foot-gout," is 
peculiarly applicable. Other joints, as e.g., those of the hands 
(Cltiragra), or the knee (Oonagra), are very rarely the Sl'at of a 
first seizure; and e1·pn when they a1·1', th e foot is usually 
attacked with them. The shou lder-j oin t (Omagra), the elbow, 
the hip (!scliiagm), the intervertebral joints (Rltacltisagru), and 
other articulations, are onl y iiwolvP(l in very old cases of the 
disease, si1nultaneonsly with the feet. 

The follow in ~ is the proportion between the various joints affected in a first 
attack of gout, as observed by Scudamore in a series of 71 ca .... cs. One g reat toe 
was at.tacked in 40, hoth great toes in 4, one g reat toe together with the inner 
aspect o f the foot in 2, the outer aspect or onr: foot in 2, one ankle-joint in 2, 
both ankle-joints in I, ona ankle-joint with the i1111ci· aspect of the same foot in 
1, one great toe together with the inner side of the foot and the :rnklc-joint in 
1, the inner aspect o[ both feel in l , the heel of one foot in I , both fcrt aud 
both hands in 1, one toe and one thumb in 1, the right knee-joint in 1, the left 
knee in 1, the b·Lck of one hand in 1. one wrist in I , tlic backs of both hands 
in 1. Garrod founcl that only in 5 out of 100 first seizures were any joints 
besidc•s ti.Jc great toes affected. Braun (in his trans lation of Ga irdner's work) 
gives a sumnrn.ry o( 28 fir:::t se izures: in 24 of these one great toe was attacked, 
in 2 the <lorsum of the foot, in 1 the knee-joint, and in t the hand. 

The se1·p1·i ty of the inclividnal symptoms abates with each 
successive paroxysm of gout: but the paroxysms tlwmselves 
la.st longer, and may drag on for two or tlll'l?e we>eks, or enm a 
month. SnbsPq:wnt attacks a1·e no longrr confi1w<l to the joint 
originally affected, btlt inrn!Yc others either simultaneously or 
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altPrnat<> ly; somPt inw; tltP disease may shi ft from joi nt to joint 
(. l dltritis wga) . Tlwn, too, the loca l plwnorn ena are ks~ and 
!"" <l isposPd to subside <'o rn plrtely; the ;,k in rema ins J'Pddened 
anrl tra \·pr::;P<l by YUl'ieose ,.,\ ins; the swelling no longel' subsides 
as c-omplt•tply as it <l i<l, bu t ra ther exhibits an increase after 
c\·ery fresh atta<'k; the <'O nstit u ti onal sy mptoms show le>s ten
denl-y to di f;appPUl\ tl w pat ient no longer -finding himspl.f free 
from ]tis suffPrings i n the in terntb bPtween HuecPssirn p:u ox
y sms; in .... hort, the cli ::;ense grac1 11 all y bPcomes chronic. A t the 
same time the iml i,·idual at tal'k s Jose their cl ce finite a nd typi cal 
clrnracter; the Ol'gani ::5m seems no longer ahlt• to bring fo1'th a 
S]tarp attack o r ac utP go ut, Or-on the \°i ew Ol the a ncient phy
sicians-to expel the 11utLcri es 11wr/Ji from the bloocl by a Yigor
ou:::; pffort at elimination. IIence the narnu •i atouic gout ., 
applied to tlie malacly a t tliis stage. 

B.- I rregular, Chronic, Atonic Gout. 

Jn the vast majority of cases, thi s varie ty of gont is evolved 
from lhe ty pical for m, when the lat t1,r 11 as lWrsis ted [or 111nny 
consecutive years. \Ye finc1 it chiefly in older p Popl r, whose 
strength has been more or less undermiw:d by age and long ill
l1ealtlt arnl by the co11ti1111al rec urrence o[ gastric disorder. 
Unsuitable> t1«•atment o[ the earli e1· at tack s, s uch as the abuse of 
narcotics or blood-ll't ting, is said to fa,·o r the trmrnition from the 
regular to the irregular and chronic form of gout. Sometimes, 
bu t far rn orp rarPly, the Ui ::;ease i::; cl1 ro nic from the bpgi nning ; 
thi s is most l ikel y to happen in sickl y women wi th a strong 
inheri ted p rocli,•ity . 

Tlw <' h ro nic va riPty of go nt contra8ts with its acntc form by 
the dimini shed inte ns ity o r the ar t icnlrrr inflamma lion a ml the 
g rea ter prominell CP o r th P a t tendant cl ist urha nCPS. The proclro
mata n1·p mu ch more cl t• fini tc ancl prolongPd. The patir nt is tor
nw ntr cl , fo r dn ys top;r thPJ'. by d_r ;;pr pti r symptoms of all sorts; 
hi > tong- 11 P is thickl y r ontt•d: he ha• pa in in the Ppig-as trinm . hi s 
abdo111en is tnmid, he suffers from colic aml cl iarrhaia, fn•qnent 
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sweating, ancl m:.u·kcd variations in the quantity and quality of 
the urinal'y secretion, which is generally pale, clear, and of low 
specific gmvity. Ilis temper is depl'essed, irritable, and qLtick to 
anger. 

The onset of the paroxysms is no longer exclusively noctur
nal. Tbey may be brought on at any hOLU' by trilling or acci
dental caL1ses, and are no longer attemled by the old agonizing 
}Jain, high fever, ,-idd redness and heat of the joints. The t<>nder
ness is much less marked; heat and swelling come on slowly and 
imp01foctly; the febrile movement is sligl1t, or may be wholly 
absent. The digestive tl'OLlbles, on the other hand , persist with 
undiminished intensity; vague pains are felt elsewhen', by wl1ich 
the patient is often more annoyed than he is by the joint-affec
tion. Some of tlwse symptoms g1·adually snbside; but the local 
swellings are not entirely dispersed; a soft, doughy, 01· eren fluc
tuating tumor remains behind, which is due to nn exudation, 
i·ich in mates, either into the :joint itself, or into th<> tissues 
around it. The sparingly soluble urates are left when the exuded 
liquid is l'eabsorbed; the joint does not l'egain its former mobil
ity, a11d the patient misses the general sense of relief and well
being which used to follow a typieal parnxysm of 1he disease_ 
Digestion is permanently out of Ol'der, and he fincls \miking 
exerci se tron blesome. 

After a succession of these attacks, the joints become per
manently distol'tecl, nochllated, Ol' fusiform ; the bones nre often 
disloeated. The swollen parts feel pasty or gritty to the finger, 
and at last become quite hard. These swellings-the so·called 
tophi Ol' gouty concretions (nodi artltritici)-ai-e most commonly 
situatl'd on tlw joints of the hands and feet, on the tendons of 
the fingers and toes, and on the elbow; they may reach lhe size 
or a walnut. • 

In cases so far advanced as these, concretions may also form 
in parts distant from any joint; theil' formation may coincide 
with a parnxysm or may be attended with pain, or it may occur 
clul'ing an inte1·val, without the patient being aware of it. The 
most common seat of such deposits is the ear, where they attain 
the size o[ a pin's head or even of a pea; they are a ]Ro lll<'t with 
elsewhel'e, in the subcutaneous connectirc tissue, in the nasal 
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:ind tar al carti lages, in the muscles an rl thPir tendons.' Olu 
writers g i1·e cases in which the entire body was studded with 
such concrnlions. 

The veins a1·e seen to be much dilated and varicose in the 
neighbo rhood of the swollen and encrusted joints; they may not 
unfreqLwnlly be tmccd as harcl cords to some di stance along the 
aITected limb. Paget' points out tha t they are usually tilled 
with blood-clot, and may gi1·e ri se to emboli sm. 

Chalk-stones of limi ll'd size, a nd not of Yery old standing, 
may become absorbed and disappear under appropriate manage
nwnt. J3u t after they have remained in sifo for any lengt l1 of 
time ancl have incrensl\d in s ize, they act as foreign bodies and 
set up irritation. The skin 01-er them becomes infla med nncl 
finally gin's w:iy uml1'r ci rcumstances of ronsiclPrnble suffering. 
The absc<>ss thus protlucetl tl ischarges a milky paste or mo1·tar
]ike lllatPriaf, COll :SiSti ng Of pUS mixed with Ul'UteS; 01' C)Se a 
thinner arnl mot·c' san ious liquid, holdi ng larger lJarticle::; in su s~ 
pen~i on, wl1i('h sometimes st ick to the edges ancl base of the 
ulc<' I" ancl look likP stalactites. The ul cer itself is incloknt. ancl 
looks sponp;y ancl relaxed; it shows littl e trntlenry to hPal ; CYen 
if it clc»<'s up, a t1·illc is enongh to open it afr<>sh. When an 
abscess o[ this sort has burst antl set free its conlt'nts, the all'<'Cted 
part not un[n'quentl y becomes less p:iin[ul, antl rc'gains its 
formPr ~ uppl(•J1 PH~ jn some dtigree. ·w ..- hen they n1·e 11unierous 
ancl l'hroni(', h o\\'('\'N, the nlcers only contribute Lo Wl'Ul' ou t the 
}Xttient' s st1·cngllt and hasten hi s clissolntion. 

The clispase oftl' n thags al ong in thi s way with alternate 
exacerbat ions and rem issions till its final issue. The patient 
usually ft>P ls lwtter during the summer months; a temporary 
respite may be ga ined by an altered mode of life a nd su itable 
treatnH'nt; but as the inclement season of the year comes round, 
the rnalatly resumes it> virnlence, and exacerbations which 
rem in cl u s o[ typi('a[ gouty paroxysms set in once more. The 
joints am ]l<'rnia1wntly swollen, the digestion is always out of 
orc1Pr, t he state of the patient's nutrition grows stead ily worse, 

1 ll '!;s.~ asserts that the tophi situated in the skin originate in the sudoriparous 
glands. (Jlemornbilien liir Prakt. Acrzte, 1870, p. 233.) 

~ Sli. llartholomcw's 1lo!>p. Reports, 1860. II . p. 82. 
VOL. XVI.-8 
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and a general enfeeblement of the system heC'OmPs aS$OCiated 
with the pain due to rno,·ement of the st iff P1wd and di:;torted 
join ts. The patient shuffles wearily about with the help of a 
stick ; or else, avoiding all exertion, he cowers, peevish and 
morose, wrappetl up in blankets and feather-beds, mo1·bidly 
alh·e to external intluences, dreading every changP or weather1 

every draught of air, etc. The skin is inclinecl to perspire, and 
owing partly to this cause, partly to constitutional cachexia, 
fall s a prey to divers eruptions. The patient is fortlwr tormentetl 
by vague nNvous symptoms, such as wandering pains, palpita
tion of the h€'art, pnccorclia.l anxiety, s inging in the ears, etc. , 
without any demonstrable organic lesion to account for any of 
them. 

In many cases, again, we have complications of anotlwr kind, 
viz., acntt> oi- chronic affections of intc1'11al organs, grotqw·d under 
the common head of "visceral" or "intC'mal" gout, when a 
causal connection is suspected to exist between them and the 
gonty parnxysm, or when they arc regan1ec1 as manifestations of 
the gouty diathesis. There is scarcely any disease which has 
not been called "gouty., in this sense of tlw word; many of the 
olcler physicians, indeed, laid themselves open to the rharge or 
exaggerat ion by ascribing a specifically gonty character to every 
malady, no matter what, occurring in persons either actually 
sttbject to gout, or simply prec1isposetl to it. On the other hand, 
we must beware or mnning too far into the opposite extreme, 
like some modern writers who absolutely reject all belief in any 
connection between gout and certain diseases or interna l organs. 
It is perfectly tme that we sometimes fincl gouty subjects affiicted 
with diseases whose course and symptoms betray their intimate 
connertion (if we take them as a whole) with the gonty affection 
of lhe joint•, their causal dependence on the same diathesis. Ana
tomically, the gouty nature of such internal disorders can only 
be provccl by fincling the same deposits or m ates as those which 
clrnrarl•'rize the joint-affection itself. Hitherto, however, apart 
from a few rare and exceptional cases, we only kn ow of one 
instance in which this proof has been furni shed. Garrod has 
shown that there exists a form of renal disease associated with 
the precipitation of urates in the parenchyma of the kidneys, 
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and which may therefore be legitimately viewed as a gouty 
nephriti 01· nepltritis uralica, like the P1111ally common pydilis 
uratica. These affections of the kidneys differ but little. as 
regards their sympto111$, from the chronic forms of diJiusc lll'phri
tis arising in other ways; indeed, a nephritis or pyelitis urntica 
can hardly be distinguished from other forms of m' plnitis aml 
pyelitis, except by finding an excessive amount of urntes elimi
nated in the mine. .\pat't from this condition of the urine, there 
exists no specific symptom capable of indicating the gouty char· 
acter of a11y visceral disease. It is only when a particular 
malady dedatl'S from its usual conrse by sudd1'n iy receding as 
the characteristic joint-affection breaks out, 01· by breaking out 
when the latter subsides, that we are justified in regarding it 
as probably of a gouty nature. Cases of the latter kind l1a re 
been tcrmecl "retrocl'dent" or "nwtastatic '' gout, on t.he ~np
position that the maleries rnorbi, deserting the joints, tran>fPrs 
itoelf to other parts, where it sets up irritation. Cases of the 
fol'mer kind, where an internal disease of importancP, after oh~ti
nately resisting all treatment, stops al.Jrnptly when the typi
cal paroxpm1 of gout sets in, are termed casPS of "maskell '1 or 
"latent,, gout. So long, however. as no such alternation has 
occuned, we an~ not jnstifiecl, however unusual the syrn1Jtoms 
may be, in doing more thnn suspect the C"X iste nC'e of Intent gout, 
el"en in pe1·sons with an nnclonbted predisposition to the diseast>, 
or who ha Ye already snlfered from it. Onr suspicions may rcccil·e 
support from the favorable issue of some rn ocle of treatmc>nt 
rega1·c1ec1 as specifi c. 

There is a group of extPrnal disorders of a painful kind, dis
tinct from the articular disorder, which may, with some dt>gTeP 
of assurance, be regarded as of gouty origin, when tl1Py happen 
to be associatt'Cl with deposits or urates. Snch deposits are 
occasionally met with under the scalp, in the connecti,,e tissue. 
Or ill the lllUSrttlar and apOllPUl'Otic COl"Prings Of the Skull; tJwy 
cause very severe pain, which may fail'iy be designated "gout 
in the hend" or "gouty rnigraine.,' In other ca~es, which hn n)· 
been descl'ibed under the name of" iwnrnpathic gont," the seem
ing!." iwnmlgic paroxysms may really be dLlP to similar deposits 
in the periostetun or in the muscles of the tmnk ancl limbs. It is 
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possible that similar deposits may oerur in lhP intervertebral 
joi nts, and can8e neuralgic syrnptoms by irritating tlw nt-n·es at 
their exit from tlw \"ertebral canal ; but i t is more likely that 
such symptoms, occurring as they mostly do in oldish people, 
are indicative of chronic inflammatory proce,-ses dv1'eloped as 
indPpeJl(lent complications of true gout.' Takc>n altogether, the 
number of cases that ca n faidy be regarded as "visceral gon t

11 

h vpry smal I. Most of the affections described under this name, 
especiall y by the older writers on this subject, am either sequelce 
ot gout (clue to absence of exercise, being eoopecl np in hot, ill 
ventiiat('cl rooms, and other conditions f:worable to venous con
gl'Stion, and fostering a liabili ty to catarrh, etc.), or else coinpli
calions. 

Tlw predisposing causes of gout, Yiz., hab itual over-inclul
gPnre in li eavy mea ls and alcoholic berernges, sexual excesses, 
want of exercise, etc., tend also to bring on a 1·ariety of other 
cli:<onlers, which are, for this rnry reason, often met with in 
as:<ociation with gout. Though related to this disease, they 
can not f>iirly be reg:irclecl as manifestations of the specifi c gouty 
diathesis. Ne1·ertheless, they are often viewed in this light. .A 
host of :tbclominal disorders and hemorrhoiclal troubles, Yarious 
affections of the liver and stomach, renal and biliary cakuli, with 
other chronic diseases of the kidneys and blaclcler, are often clue 
to causes enumerated above, and are accordingly often met with 
as complications of gout. The cerebral ancl rarcliac symptoms, 
more especially the apoplexiPs, faint.ing.fits, angina! paroxysms, 
pulmonary congestions, so often met with in gouty patients at 
an acll'a nced stage of the disease, and whose suddenness of onset 
and rapid course naturally lead to the belief in abrupt metas
ta,is, ough t almost always to be ascribed, not to specific gouty 
changes in the heart and bloocl-l'essels, hut to rhronic enclo-arte
rilis o[ tlw ePrebral ancl coronai-y a rtPries, with its usua l conse
qtH:nc·C"s-n. disease whirh is common Pnongh apart rrom gout. 
The atheromatous degeneration, and especia lly the ca lci fi cation 

1 Such is, in all probability, the correct interpretation of many cnscs recorded by 
Albtl"Y (Deut.,che Klinik, lStO. No. 25); they ought to be regarded as instances of 
Sponclylit1a dej'ormans (V ide Artlu·itis tleformans) occurring iu gouty subjects. 
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of the arterial wall s found in such cases, are often regarc1ed. 
wlH."' ll th<ly a1·e pr~sent in gouty ]Jersons, as analogues of the 
articular deposits-as internal chalk- s tones ; but this view could 
only be maintained with just ice ii the st rul'tural changes in 
quest ion were foulll1 to coexist with an i>xcess of urates, and no 
sttch excess has, up to the present time, been demonstrated. 

A natomy and Chemistry. 

The one strnctural change constantly found in the bodies of 
gottty patients who have at last suc('umbed to their prntracted 
suffel'ings is the change in those joints which- WL'l'U the seat of 
thu di sease dUl'ing life. 'l'his change consbts in the dt•posit of 
a material, chielly made up of urates with a very minute pro
portion of organic matter, in the articular tissues, and-in rnry 
old cases-in the peri-articular tissues as well, sc. in the b11rs1e 
'l/WCOS<e, the Sheaths of tendons, and e\·en in the periostenm of 
the epiphyses. First and most frequently, we lilll1 the artic
ular cartilages, the fibrotts capsule, and the synov ial membrane, 
entrusted with a white or yellowislt-white material resembJing 
sand or plasl<'l'-Of-Paris. Budd says that the cent ral part of 
each di sk o[ cartilage> is most abnnlla11tly impregnated, the }Jl'O

portion of rll c foreign matter dimini ::;hing towards its edgPs, so 
that the zone lying 1wxt to the synodal capillary netwo1·k may 
appent· quite unaltered. Budd' s researches, confirmed by those 
o[ Corni l and Ranvier, indicate the cartilag,,-capsules ns the 
CPntre and starting-point of the deposits. Th t•y first of nil 
become crowdPd with tufts of crystals; similar tufts then make 
tlwir app(•arance in the intercPllular matrix. In marked con
trast to this anangement Zalesky found that the deposit of 
urates, artificially produced in birds by ligatlll'e of the un•ters, 
orcurred primat·ily in the intercellular substance. 'l'he chief 
constituent of the deposits is acid urate of •oda; next comes 
sodic chloride, a nd compounds of uric acid with lime, magnesia, 
anc1 ammonia. Carbonate and phosphate of lime are not unfre
qut,ntly p1·esent, and Budd e,·en detec ted hippuri c acid. 

According to Ganod, the following is thP way in which the 
lll'ates are deposited : A tolerably clear, transparent liquid is 
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fa,;t or all effused into the tbsues; Ont or this fluid tlH' $alts 
en umerated ahol'e ('rystallize; they remain after tlw Jluid por
tion of the exudati on has been ab,;orbed. 

Besides thPse deposits we fincl rnm·p or less di st inct traces 
or inflammat ion in and about the joint. 'l'IJL•se ar~ due to a 
mechaniral or possibly ernn chemical irritation set up hy the 
deposited umte,;, anll C"OllSist or J1j"]Wncmia and thickening of 
the :;ynovial ml'mbranC', cedema of th '-' ]Wri -articu1 ar co111wctirn 
tissue, clbsoL:ia.tion anc.l fraying-o ut of tl1 e ca rtilagt', nncl Eorne
times even c~u· it's of the epiphyses, nnkylosis, disloeation, f'tc. 

As already stated, the deposits may occu1· in o llwr supprfieial 
pa1·ts as well as in the joints; nay, we find cases on rPcord in 
which urales were discm·erecl in the canuellous ti ssnL' of the 
hones (Mon ro, Crnveilhicr, Fauuouneau.Dufresnt:", \ .. il'chow 1). 
They might pl"Obably be found in internal parts more freq twntly 
than thpy are, if post-mottem examinations or gouty subjects 
wel"e m01·e co 111111on. Hitherto, if we set aside th P l'l-'ll tt1 infarc
tion; presently to be descl"ibcd, only two facts of the kiud ham 
bcen l"l'Corded. Yit·chow discovered a chalk-stone in the larynx, 
and LigPI' asserts that he has met with them in the lungs. 

or all in ternal organs the kiclneys are mo,;t often tlw seat of 
strn('tural change. The change usually co n ~i::its in granular 
atrophy, at any rate jn olcl ca::;f's of go nt; the 0 1·gan is shriv
ell ed , with a mngh, g1·anula1" s url"ace, a thicke1wd and adherent 
capsu1e; on sect ion, the cortex i::; seen to be shrunken, tough, 
and n11 e1·en. In vet-y advanced cases, we find the deposit s of 
mat es described by Ganod. The uratPS form whitish stn•aks, 
PXtPnding from the pyl"amids and the rn edull a1·y sub,;tanre iuto 
the c·ortex; the gra11ula1·, arnol"phous deposit is first of all con
finPd to the urinifernns tubc•s ancl theil" epithelium ; at a later 
stag-<', it ex t<'1uls into the intersti tial tissue likewise, when· it 
often assumes the fol"m or stellate crys tal s. In manr <'a,;ps we 
also find a catanhal pyeliti s due to the irritant effect of the 
gnnel Ol" or Ja1·ge1· concretions. 

The body, 11101·pon:•1-, romn1only sl1ow~ Rign$.-npnrt from the 
traces IPft by i11t1' t·r nrrent dioease-of one 01· more of the vis-

1 Archiv fiir pat.b. Aiiat. XLIV. p. 137. 
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rpra) compli cations JH"P\· iously alluclecl to; I refer more espe
dally to a.thernmatous aml eaJ ca1·cou s <'hange::; in the artcl'ies, 
ancl oth er organic lesions or a senil e type. 

[have already pointed out that the calcareous deposits in thc walls of the vcsscl3 
ought not to be mistaken for true gouty concretions similar to tliosc in the joints. 
Still, it jg quite po~iblc that in individual cases of gout, uric acid may enter into 
th('ir composition. Schroeder van clcr Kolk, 1 in db,.ccting a hand studded with 
chalk-stones, found the neighboring veins thoroughly impregnated with uratc of 
lime, and looking like whi te co rds. 

The bloocl or gouty p<ttionts was s uspectrcl by F01·bes, .fahn, 
an<l Rayer, to contain tmcte of soda in <>xcess; but Ganod was 
tilt-' first to clenwnstratP its presenel"}. AcC'o rdiug to this au tho1·1 

th1" hlood in go ut co ntains at least .02.'5 to .17.'5 parts per mille or 
uric acid, whereas in health ancl in many other diseas~s it has 
bepn sh own to contain m ere traces of this sa lt. 

\\'e k11ow nothing mor(', with any certa inty, about the state 
of th e blood. Garrod says the proportion or Jibrin is increased 
during th e gouty ]XLroxy s rn. The sa111 e observer has [01111d an 
ex('e's o r tll"iC acid in the tluids transudecl into the pericanlium 
and peritoneum, ancl in the serum of blisters. 

The method employed hy Garrod for determining the presence o( uric ncicl in 
the hlood is known as the thrcnd-test. It only yid(ls positive results when a large 
excess of the acicl is present, nnd allows o( nothing more than an approximative 
estimate of quant ity ; hut it is valua.Lile on nccou11t o f the case with which it mo.y 
be applied. From half an ounce to an ou nce of frcshly·clrawn Llood is allowed 
to coagulate, and ahout 10 c.c. of the scrum poured into a shallow watch-glass 
about three inches m clia111eter; ordinary acet ic acid (contain ing about thirty per 
cent. of the pure acid) is then added in the proportion of one to ten, and a line, 
rough thread, about au inch in length, plunged in lo the mixture. The wnkh-glass 
is then set aside in a moderately warm place for from twenty.four to forty·cight 
hou1·s and protected from dust. If the sei um contain n. minimum p1·oportion o( 
02.J prr mille of uri c acid, the latter will crystn lli zc out upon the thread in the 

form o f delicate rhombic crysta ls recognizable under the microscope. 

Vric acid has long hPen known to exist, a nd has o rten been 
dt>m onstrntPd , in t lw 1w rsp iration o( go uty patients (SwPcl iau r, 
llfoyer, Bircl, Charles P etit, Chomcl, Garrod). But it is not 

1 Xederl Limcct. 18J!3, July anil August, p. 97. 
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invariably present d0 Martini and Ubaldini 1). Possibly its 
presence may give rise to the formation of chalk-stones in the 
skin. 

Vigla's asscrtion,9 that in gout and the uric acid diathesis the saliva is acicl, 
deserves no credit, for it really refers to the mixed liquids in the buccal cavit y, 
which, as everybody knows, may vary widely in their reaction. 

The stale of the urine in gouty patients is of the highest 
inter<'st. Fromlwn and Gugert, Jahn, Prout, Berthollet, had all 
of llwm observed a diminution in the quantity of uri c acid; in 
r egular gout this diminution was only observed before each 
paroxysm ; in chronic go ttt it was found to be constant. But 
all tlu'se observations were vitiated by a fnm1arnental error. 
Garrod was the first to outain trustworthy data concerning the 
ehang<'S in the state of the urine associated with the different 
stages of the di sease; and his results have, in the main, been 
confirmed by subsequent inquirers (C. G. Lehmann, Ranke, 
B1·a un). The following are the conclusions that have been 
anived at: in typical acute gont the proportion of uric acid in 
the uri1w undergoes a marked decrease sm·era l clays before the 
paroxysm ; it may fall to one-half or less of the nomial daily 
quantity. During the paroxysm-at least during the first few 
clays-but little uric acic1 is excretec1; its quantit.y sinks even 
lower than it had sunk before ; it then ri ses once more, so that, 
towards the close of the attack, it may be regarc1Pd as relatively 
normal. It is quite trne that the usual average is not always 
reached; but then we must take into accoun t the low diet on 
which the patient has been kept, anc1 the occurrence of other 
evacuations. Berthollet' aud Scudamore state that the }1l"Opor
tion of phosphoric acid in the nrine is marked ly augmented dur
ing the attack. The other constituents of the uri11e do not pre
•ent any considerable c1ev iation from the average during a typical 
paroxysm . 'l'he total amount of the secretion i , as I have 
already observed, diminished; it does not return to its nsual 
average till the paroxysm is on the decline. In the interval s 

1 Presse medicale belge. 1866. XVIII., No. G. 
11 GazettedesIIOpitaux, 18721 No. 27. 
a Quoted by &1tdamore1 loc. cit. S. 84. ff. 
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between thP attaeks or regular gout the urine is Often fou nd to 
be poor in uric a.('ill; npon the whole, howp\·er, its cond ition in 
this rPspPct may Ya1·y " ·idely, ancl may contin ue normal for long 
periods or time . 

.As the di"casP bcconws chronic, and tlw paroxysms lose their 
typical ehamcter, the difference between the tate or the mine 
during oncl bPtwPen tbe paroxysms-especially as regards the 
proportion or uri c acid-becomes gradually less appreciable. 
The urine is genemlly paler and less highl y concentratecl ; its 
quantity varks accOJ·ding to the food and drink taken, and the 
samP may be said of its principal constittH'n ts, with tlw excep
tion of the uric acid. 'l'his is always dimini slwd, and ma y be 
redueed to a mere trace, scarcely admitting or quantit;ttive deter
miuation. In old rases, when the digestion is much di sturbed, 
oxalate of lime often makes its appmrance in considerable quan
tity, forming u sed iment (Prout, Begbie, Rayer, Gallois); many 
observers have also detected sngar (Prou t, Lc•hmann, Gainlne1'), 
though always in small proportion and as a tempom1-y p henome
non. For my own part, T have never surcePc.lt_.d in finding a trace 
of sugar in sernral cases of \'el'Y chronic gout. l~ inally, as the 
cachexia grnws more vrofound, the mine of t<> n assumes a chai·
arter indica tive or contracted kidneys : it is very copious, pale, 
deposits a trifling sed iment, 01· none at all , is or very low specific 
gravity, and contains a variaLle trace or albumen. ln other 
cases we fincl s ign s of cy::;titis, the urine containing pus and 
mucus, and speedily und<'rgoing ammoniacal decomposition, with 
a deposit of triple phosphate. 

Theory of Gout. 

That gout is a constitutional diso1·c1er cannot be doubted, 
when we retlPct on its mode of cle\"elopment a nd symptoms, more 
especially on the multipli city of its local manirPstation. It is 
qnitt' certa in that when the characteristic features of the disease 
-the go11ty deposits-are already present, there exis ts a morbid 
condition or the blood a nd humors-a dyscrasia. This was 
known even to the ancients; bnt to their knowledge modem 
research bas added the information that the deposits consist 
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chiefly of mates, an<l that, in fully-de,·eloped gout, the blood 
and humors are loaded with the same <·ompounds, wh<>nc<· the 
progressive increase of the deposits. On tl1<,se Jew data a ,-al'il'fy 
of theories have been built-some designed to explain till' dys
crnsia, the "uric acid diathesis;" others, the occuJTence of the 

Jl<'riodic attacks of gout. 
Fir~t, then, as ri:gards the origin of the dyscrasia. Among 

th<' older theories, most of which are incompatible with ou r }ll'PS· 

ent knowledge, 01w only-that of Todd-desen-es our notice. 
Todcl pnt gre,it stn.,;s on the digestive diso1·c1ern by wl1ich the 
actual outbreak of gout is preceded. The l11orbic1 ael ivity of the 

stomach ancl duodenum wa.s thonght by him to lead to the for
mation of lactic and uric acids, these acids enlel'ing into com 
bination with certain elements of the bile retained in the blood, 
owing to simultaneous disorder of the lirer. Th<" gouty diathe
sis would thus <kp<'1Hl on the blood being o,·el'loaded, not n1erL•ly 
with mic acid, but with other exc reto ry products also; nay, 
Todd went so far as to assert that go ut might exist withouL the 
presP11ce of uri c al'id in the blood at all. The latter assCl'tion is 
wholly a1·bitrnry, for, in the present stale of science, tlw only 
c!Ja!'acteristic featu re of gout is the deposition of urates, and this 
nust he due eith1•r to the presence of n11 excC'ss of u1'ic aC'id in 
tile blood, 01·, supposing the propo1·tion of uric acid lo n'main 
11 0n11al (and we kn ow that this is exceed ingly minute), on its 
being abnormally i11 soluble. That-apart from the accumulation 
of lll'ic acid in the blood-there may be other cliangps in the 

COlllJJOSition of that fluid and Of the humors generally is V<'l'Y 

JlO"iblv-nay, not at all improbable; but wp kuow nothing about 
such changes at p1·esl .. nt, nHL1 thF-y can np\·111· nrquirt\ s igniliranee 

in our eyes tSO long as theit· connPction with the pathognomonic 
deposits Of Ul'ates has not been dct<'l'lllilll'(l J\foreOVPr, O( all 

the substances which can accurnulate in the blood to exc~ss, uric 
acid and its salts are the least sol uble, and therefore the most 
likely to be deposited.' 

1 That a similar pa.rt to that ot uric acid may be ]Jlayed by other compounds of 

sp:i.ring solubili!Jy ha .. ~ been shown by nrclw1o'J1 di~covery (see his Archiv, XXXV., j.38, 

and xxxn., 147) of deposits of gua.niu-a sort of guauiu-gout-in pigs. 
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Toclcl 's theory is chiefly based on the obse1Tl'cl fact that diges
tive disturbances, such as gastric cata rrh with formation of acid, 
are commonly attPnded by a sediment of uratcs in the urine. 
'!'he occunence of this sediment used fornwrly, aml e1·en now. to 
be freqm'ntly taken as prnof o[ an increased for mation nncl 
elimination or ul'ic acid. The inference is quite wrong. Tliel'e 
is 11ot th e s1ig l11 est c\· idence of any real inerpa:-:e in the amoun t 
o[ uri c aeid prndncccl in till' system ; antl eve n if there were, the 
increase could only be transiPnt and of sh ort duration, since the 
cligPstin' disorder would tend to limit the supply of nou1·ishment 
-of lite rnaterial from which th e uri c acirl is foruwd-:tncl would 
thus interfere with any continued accumulation of tlw 'w icl in 
the system-with the product ion of a uric ae icl dyscrasia. On 
the other hand, we arc obliged to admit that dioordr'r o f the 
di ~P:::-t i,·e functions, when the dyscra::sia alrP•H1,r exi::;t~, i:; an 
importan t cl ement in tho pl'oduction of the go uty paroxysm, a.s 
we shall see morn clearl y farther on. 

1I1he rnoro rnodt•rn \·iew, accord ing to whieh the sonrce of the 
angnw11tPd production o f uril' acill b; to he ;.;o ught in the a m o u11t 

and uatu re o[ tl1e food-in the abuse of alb11111i11ous and fatty 
articl es o[ divt-re~ts on a. more spcure [ouJ1Cla ti on. It is ('Olll

monly j111ag irn.'ll thnt, owing to a Jnxurious habit o[ life aml 
wan t of exercis0, tl1 l' nuti-ient matters taken int o the system are 
imperfrct ly ox iclizl'd ; I he aleohol •ind fatty matter, morn espe
cially. direrting the in spired oxygen from tile albrt1ni11 ous com
})OlllHls, wlli<'h a('eordingly, instead of bring co m 'L' Jted into urPa , 

remain at a lowl'l" p oint o[ oxidation as urie ac-id . Put in thi s 
way, 11owpn•r, tilt• hypothesis is untenablP, fol' t11e systt->n1 is 
nevt'l' dt•1wirec1 o [ oxygen, sa\·e in asphyxia ; mon•o\·e1·, it has 
bet'n 1u·o1·ecl by " '0Ph lp1· a nd Frerichs that tho format ion o[ mic 
acid is not e11tin'ly d ue to a diminished power of oxidation. 
Th <')' fo und that when uri c acid was aitificially introdnct>cl into 
the hod.r, whPtllt-'J' of man or of t lw lower ani mal s, it underwent 
co1H"r1·sion inl o urea, notwith standing the fart that both in man 
a nd in animal s a certain quantity of mic acid is r-o nstan tl y br·ing 
eliminat!'cl as such. Diel the latter mc't0Ply r<'JWPsent a residue of 
impr>1frctly oxid ized albumen, it won Id [)P c1ifficnlt to explain its 
constant occurrence, seeing tbat an artificially added excess of 
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this residual compound meets with no difficulty in becoming 
fully oxidized. 

The origin of uric acid must therefore be referred to other 
causes, of which "·e are only able to point out a few, ancl this 
with on ly a certa in degree of likel ihoocl . There is much reason 
to beliern that the spleen is, if not the only, yet a very impor
tant source of uric acid. "'hen the splePn is enlargPcl, uric 
acicl is produced in larger quantity than usual. \Ve see this 
in spl t'ni c leukrumia, ancl in other instances brought fonvarcl 
by lL Ranke.' The spleen as a whole, ancl especially its con
stituent follicles, are liable to enlargement of a physiological 
kind also, viz., some hours after food, at a lime when the pro
ducts of gastro-i ntestinal digestion are being absorbed (Gray, 
Schoenfeld, Ecker). \\' e find a col'l'esponding increase in the 
amount of mil' acid eliminatecl sm·eral homs after a meal. An 
abundant meal thus operates in a twofold manner to increase 
tit<• production of uric acid: on the one hand, by fnmishing the 
system with more materials for its fonnation (thi s is especially 
tnie of food rich in alhuminoids); 011 the othe1-, by exerting a 
spee ili c influence on the functio11al activity of the spleen. Here 
we ha n' a pos:;ible cause to account fo r the inereasc•d fomrntion 
of ttric acicl in gluttonous persons, a cause which may possibly 
continuP to opcrnle fo1· some time after tlwil· cli<>t is redncc·d, for 
tl1e repeated and co 11 siclemble enla1·gement of the spleen may 
grncl 11:1lly have deve loped a chronic congestion and functional 
over-activity of Lhat organ. 

\\' hatever be the sourne of the uri c acid, aml whatever its 
sil'nili ca nce, one thing is quite certain: that a diet ri ch in albu
minoicb (C. G. Lehma nn,' II. Ranke). and especially in fntty 
mat ter (G. MPissner ancl Koch 3), contributes grPat ly to increase 
tlw formation of uric acid. The sanw r<•snlt follows the intro
duC'lion of certain constituents or artidPs of clipt which are more 
common at the table or the wealthy ancl lnx nrious than at that 

1 Ileobnchtungen und Versuche Uber die Ausscheiduug der Jfarns:iure. i\(ilnchen, 
1858. 

~ Zoochemie, p. 421. 
3 Nachrichten ''on dcr KOnigl. GeJ. d. Wissenscb. zu GUttingeu. l SG.3. P. 182. 

Ztscbrift. flir rat. )Ied. XXlV., 2Ci7. 
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of the poor, l"iz. , asparagin an(l rnalate of limP (1-Ieissner, Koch). 
" '"are th Prpfore quite justified in regarding that dietary which 
the common experience of physicians indicates as an important 
element in the causation of gout, as one of the principal causes 
of an increasecl formation of uric acid. But this is not enough 
to c•xplain the characteri stic dt>posits which occur in gout; for if 
the ext<•ss of uri c arid be eliminated from the system as fast as it 
is formed, no accumulation can take place in the blood; and even 
if the rate of elimination fall short or that or production, there is 
no rPa $Oll why largc l' qnantities oI uric ac id than the normal 
minimum should not accumulate in the blood without being 
depo><i! Pcl anywhere, si nce that Jluid is able to hold a much 
la1ger amount of the acid in solution than it is u sually ca lled 
upon to do. As I lrnxe alreally s tated, an ab normal quantity of 
mic ari cl is 1iroduced in the system under rndous conditions 
(e. (/., in splenic leukremia); this is partly got rid of by an 
in<" rease in the amount excreted in the urine, while another part 
also, in excess o[ the nOl'mal average, is retained in soluti on by 
the blood and humors. 'l'he blood and hn111 01·s will also conta in 
an exCl'SS of mic acid whPJ1, the rate o [ formation b(•ing con
stan t, p]imination is interfered with, as in many forms of renal 
di"turbance (nephriti s, extirpation or the kidneys, ligatu re or the 
m·etPr::;) ; and yet 1wither under these conditions, nor in 1enkw-
111ia, do we find deposits of urate of soda. It is only in birch and 
snake:::, whi ch no rmally 1)roclnce a. far greater amount of u1fo 
acid than man and other mammal s, that anested elimination is 
followed by an accnmulntion so great as to exceed lht' solrent 
capacity of the humors and to produce deposits which. as Zales
ky 1 ha~ sh own, are qnite analogous to those produced in gout. 

" '"are thn s forcPd to concl nde that in gont there is either · 
so grea t a diRproportion between the rate at wliieh uric acid is 
formPcl and that at which it is eliminated as to cause it to accu
rnulatP in the blood to an extent beyond the solvent capacity 
of that fluid, or else tha t the solvent power of the blood itself 
i -, for some reason or other, diminished. 

It i~ upon the first of these altPrnntives that Ganod lays 

1 Untersucbungeu Uber den urti.mischen Prozesa und die Funktion der Nieren. Tiibin· 

cen, 1865. 
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mos t stress. Ill his Yiew or the matter, whi"1 l i' y1• ry gt'Jl('ntll y 
accepted, the full clion of the kidneys is in tn[erPtl with at a \'Pry 
eady peri od in gont, a nd an accumula tion o [ ul' ic :witl in lltP 

blood thereby p romott•d. The exciting caUS('S or tllP actual 
paroxysm opernt<' by sudden add itional in tc1fo rPncP " ·ith the 
renal fun cti on, or by lesspning the a lkalinity or the blood, thus 
<lPtermining lhe pred pitntion of ura.tes wi ~ h tlu.) mrnal pheno
mena. o[ acut e go ut. To thi s tll eor.r th e re is only one objc·c
ti on. It is t rn P that the kidneys u suall y bPcome affec ted during 
the CO Lll''C or t ll0 d isease, especially in i ts irrcg u] a1-, chroni c 
stage; lrn t till')' arc seldom fo Ltncl to be d iseasl'd at tlw lime of 
the fir~t attack of g out, or d uring Llw 1.:•:nli t'r '· typ ical " stage . 
At a ny rate, during thi s ea rly peri od we hardly l' l' Cl' lin<l a ny 
sy mptoms o f renal cli st'ase, s uch, e. g., as albunlin11ria; more
O\'Cl', t1 11• \"t'r.r rarn occasions thn.t ha\·e pi-t':51~ n ted then1seh"es 
of exa mi11ing the ki dneys afte l' death in lhi ::; ini tial stage of 
gont ha1·c n ot hi therto rurni slwd e1·icl encr of nny seri ous mor
bid changl' in them. It has also been s ngg0stecl that the kid
neys may be ini tatecl ancl brough t into a n inflamma tory condi
tion by tlw exeess oi uric acitl form ecl ancl climinatecl before the 
actual oLLtbrcak o r gout. But thi s Yi ew is quite opposed to our 
experi ence o r leuk;ernia ; leukremic p a ti en ts go on for years 
excreting abnormally la rge quantities of uri c acicl " ·ithout get
ting any sor t of renal inflammation. 

These more tl1an cloLLbtfol speculati ons concerning the exist
ence of rpnal mischief at the very outse t of go LLt are quite 
unnpcessa ry fol' the explanation of many-or m ther of most
cases of the acquired disease. Conditions similar to those 
which cause a prema tnre deposit of uri c acid a ncl i ts sa lts in 
nrint>, witho ut the ir qna ntity being really aug nw ntPd, may al so 
occur in the interi or of the body; they will then g h·e ri se to the 
w cc ip itation or a quanti ty of uric acid which might, under 
ordinary circumstances, hare remained di ssolved in the bloocl 
and humorn.' Among these conditions is an increase in the pro
portion of acids or of acid salts. 

1 A case of extensive gonty concretions occurring in n 
organs were J)C l'fcctly healthy, bas been recorded by 

whose uropoctic 
( Virclww und 
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Xow, it is a Htriking fact that the chief ca uses of gout (putting 
a~idP h~) rPditar.r 1H·ecli~po:; i t i on ), viz., m·ei·-indnlgence in albn 
minou,; food. aml dbtnrbanC•'S of digestion, botlt ten<l to aug
nwnt till' pro<luction of aci<l in tlw systen1. F ood rich in albu
minoi<h, bPsiclc·s fornh:.hing matprials for the forma ti on of uric 
arid, SPJT<'S as a mPdium for the introd uction of aci<l salts 
(phosphatt's) 01· en'n of free acids into the system ; furth er, it 
g in's ri ,;l' to the formation o[ phosphori c and sulphuri c ac ids in 
sn<'il f'X<'PSS as actually, in many instances, to increase the 
aC'iclily of llw urin0. ..\ gain, as rPganls cl istm·bann·s of diges
tion, Wf' kn ow that tla•y contribute to gpnerate organic acicls 
(larli<' aci<l, volatile fatty acicls) in abundancl'; aml it is eh'tll' 
that th<•"<' aeicb, becoming absorbed, may dirnini sll the alkalin
ity o[ ti:• bl ood. 

~\ccor<lingly WP sec that in gout a whole series of circum
stances eombinc to inerease the formation of uric acicl, ancl at 
the 8"111!' tim<' to lesspn the soh·ent capac ity Of the humors. 
'rritting causes may thf'n suffice lo cause prceipitation of uri c 
n.ric.l or it ::; salts, ancl to bring on a ]J::t. roxysm o[ gout. F or we 
may '"'gard it as ce1tain that the acute paroxysm is clue lo the 
irritation set up by the urates in the ti ssues amid which they 
are deposited. 

\Yholher the precipitation of the nrates shall occur in the 
kidneys nncl mine, or at an earl ier s tage-from the tissue juices 
- depends on circnmstances of whose nature we are ahsolntely 
ig norant. In tho former event, we get li tliia sis, a formation 
of gmvel ancl calculi; in the latter, go ut. This is the obdons 
relation between the two cli sorclers; they o[ten occur together 
in the same patient; tl1e difference between them referring 
solely lo tho locali ty where the precipitation of urates takes 
place. 

How comes it that in gout the urntes are deposited, in the 
first in ~tanrr, in cartilage-a tissue containing no proper bloocl
" essels-ancl in those joints which are f:11thest from the heart 1 
Thi s may be explained by supposing that some part, at least, o[ 

]lirsclt, Jahresbericht, 1873. II . 617) i it illustrates the importance of this question of 
insolubility, and proves that the latter is sufficient of itself to cause a precipitation of 
urates, without help from disease of the urinary a.pparatu!I. 
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the uric acid mav be formed in the tissues themsclv<'S, and car
ried away by th~ lymph; possibly, too, the uratcs may be eren 
less soluble in tlte lymph than in the blood itself. It has 
been shown by Zalesky and Chrzonszewsky' that the uric acid 
deposits, produced ai·tificially by arresting renal elimination, 
occnr fin;t and most abundantly in the juice-canals and lym
phatics. Fmther, we must reflect that in the more distaut parts 
o( the body the Yenous circu lation is sluggish, the1·cby facili
tating passive congestion and transudation. Lastly, as regards 
the special liability of the metatarso-phalangeal joint, we must 
take into account a fact insisted on by IIuetcr, viz., tl1at tit is very 
joint is commonly affected by simple panartltritis in oldish per
sons, and the previous existence or this intlammatory mischief 
tends to localize the effpcts of the uric acid diathesis. 

Tiu') con nrction bC'lween chrnnic ]cad-poisoning and gout, 
which has only bc>en recognized of late y<':ns, de1wncls, in all 
likelihood, on a variety of conrn1·gcnt conclitions. In the JiI"st 
place, the urine, under the influence o[ lead, grows scanty and 
highly concentrated, thus promoting an accLunulalion of mic 
acicl jn the system; then, again, the digPstive functions are 
usually disturbed by lead, e\·en without actual colic; furthe1·, 
it may be th.it lead impairs the solvent power of the blood 
directly; finally, lead-poisoning is among the causes or neph
ritis (Oi lier, Lanccrnaux, Tanlieu, Bienner, etc.), to which the 
simultaneous abnse of intoxicating liquoI"S may likewise con
tribute. 

The nephritis which gradually sets in during chronic gou t, 
and leaLh to contraction of the kidneys, must obdously contri
bute to keep up the accumulation of mic acid in the blood; 
and tlw results of experiment show conclusively that when this 
accumulation becomes ,·ery great, the uric acicl may be dPpositec1 
in the internal dsccI"a as well as in the joints; chalk-stones may 
form in them, as shown by the post-moI"tem results a!J·eady 
alluded to, frw as they still are. H ere, ns in the joints, the 
pI"ecipitation or uric acid is gI"eatly fa,·ored by a sluggish cir
culation; and this is possibly the reason why persons with a 

1 l'ircluno's Arcbiv1 XXXV. 174.. See also Puwlinojj~ ibidem, LXII. p. 57. 
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tPndPnry to Yenous congestiou-e. r;., of the hrmorrhoidal wins 
-an<l those in reduced health, are especially pronp to snfft>r 
from tho:;e intPrnal maladies which "·e should ll!' fully jw,;tifietl 
in callin~ "'TisrPral g-o ut, ,. had we only Rome C'riterion whPrPby 
to cli~tinguish them from s imilar aITeclions due to olhf?r causes. 
( Yide p. lH. ) 

.\ gain , it is not impossible to suggest an explanation of thP 
way in which the joint-a ffprtion and the intc>mal di sonl e1·s alt<'r
nale with one another. Pfasked, mPtasta tic, and rl'trocedent 
gout.) "\\'e rnay fairly imagine that blood impn'gnatpd with 
uri c ac-icl, and possibly with oLher ahnornml eonstitncnts also, 
may cau~<' various troubles which 1·efnse Lo Rubsicle uni il acer· 
tain PXC<''S of ll, p impurities in quest ion has been got rid of by 
precipitation in the joints; and com·crs<•ly, that wlwn the joint
afl'ec lion is smldPnly arrested in the full comse of it s de,·clop
nwnt by any c-auec (e. r; ., exposure to se\·ere cold). an intP1·nal 
disease, a form of " retroceclent gout,'' may be brought on. In 
tlJC majority of cases, howernr, in which intf' rnal cfo.:.t-ase coin
cides with a relatin•ly mild form of arthritis, the Iornwr may bP 
attributed to the enfepblement of the pa tient' s constitution by 1we
Yion s uttneks; Ior when many such attacks h:l\'e orc UJTPd, the 
tissues about the joints become more or ]pss completely $alu
ratec1, the v<>ssd s oblitemtecl and imperYious, so that a further 
cx uclaLion ancl p1·cc ipitation of m ates in the same vascular arm 
may bccomP less and less possible, ancl finall y, altogt> thc1· impos
sible. Then it is that the typical joint-affection ceases to oee 111·: 
in its stead wo fincl mere suggestions of n ]Ja roxysm, which, in 
the telPological language of the older physicians, were termed 
"fruitless attempts at a crisis." 

Diagnosis. 

R egular gout can hardly be taken for anything but what it 
is : for the sudden onset of the joint-afTPction with acnte pain in 
the middh' of the ni ght, after predous tli sonl er of diges tion, is a 
characteristic phenomenon, which has no parallel in the history 
of any other local or constitutional malady. Traumatic inflam
mation of thP p; rPat toe-joint might, inclecd, exhibit the same 

VOL. XVI.-9 



]30 ~EXATOR.-DISEASES OF THE J~OCO~lOTI\'E APP.\R.\TUS. 

appearances; but e1'en tlwn tho prcl'ious hi story aml condition 
of the patient, the ab,ence or the prpc}isposing cause~ o[ go ut, 
tluJo Rigns of i11jury, would easi ly in sure a correct diagnosis. 
Still Jess likely are we to mi stake go ut for rheumarthriLis (see 

chapter on diagnosis of Lhe lat ter). 
Chronic or inegular gout, wlwn several joints are permanently 

swollen, may be mistaken fo r arthritis drjonnans, especiall y for 
that form in which the joints o( the fingp1·s and toes are i1woln'd. 
'l'he two diseases may be distinguislwtl from each other b_r con
sidering the antrct>dent ci rcumstances or the patient-arthritis 
deformans being :i disease of the poor, o[ the female ratlll'r tha n 
o[ the male sex, while the converse is I m e o[ gout. Again, the 
patient's habits, and a history or ])1'<'1·ious attacks or n'gular 
gout, may thrnw light upon tho ca,e, [or arthritis deformans is 
gradual in its development; it usually prng resses symnwtrieally 
on both sides o[ the body (in this respect unlike go ut), and it is 
not associated with those a lterations in the urine which are so 
<·011rn1on in gout. Finally, in a clo11btf'nl case, the di scovery of 

chalk·,toncs elscwlw l'C (e. g., in tlw nnriti<') or of nrate of soda in 
the bloocl by Garrocrs thread-test , would dPcide us in favor of 
gout. 

~\s regards internal or Yi scera l gout, the cirrumstanrPs which 
might lead us to in(pr its exis tence in any case ham already 
been tli scussed (p.114). 

Course, Duration, and I ssues. 

From the descriptions gh·en above, the reader will have 
already learnecl that gout runs a very ted ious course, extending 
over a series o( years. In its regular form the parnxysrn s are 
separated from Oil<' anotht' r by intenal s of various length , cl ming 
which the diathesis continues latent, i. e., g i1'es ri se to no symp
tom s, or to symptoms which are t1·ifling ancl by no mea ns di s· 
tincth·e. \Yhen circumsta nces are f:wo1·ab le, and the malady 
does not pass into its chronic form, it usually pPrsists till life is 
brough t to a close by other cause·. Complete reco1·cry from 
gout is among the rarest of ex ceptions, whil e, on the other hand, 
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death scarcely eyer results c1ircctly from the regular fol'm o[ tlw 
dioease. 

ChJ"onic gout usually ends in death aftPI' n yariable nnmber 
of year8. 'rhP fatal b~ne is imnwclia.tt>ly cluP to organic mischief 
brought Oil hy lhe eombined OpPralion or the gouty diathesis, 
the c-omplieations which so frpqnently altPnd it, and the 
nc1vancecl np:P or thr patient. The orgn ni C' mh:whiPf <'Ommonly 
lwlongs to th1' cutPp;ory o E SPnile clPgenerations, and gin-'S rise 
t'ithPr to a lingp1·ing raelw·xia, to whi('h tli0 l)a tiC'nt suceurnbs 
gnul11ally. 01· to suddl'n death, with tho sy mptoms of apoplexy 
or angi 11a p ec toris. 

Prognosis. 

This is unfn\'OJ"abl e as rega l'ds complete and pennancnt 
f("CO\"PI')'. _\ny rPal a J"J"CSt or the lllOJ"bid ]ll'OCPSS u suall y de
mand s as an indi spPnsable preliminary a compl Pte re,·ol ntion 
in tlw patient's mode o[ life, ancl lo sueh n rPrnl uti on sul'l'onncl
ing circnm:;ta 11 C'P:; ancl the jnclinations of the patient himself 
uoually fol'm a.n insnrrnountable hinclrnnce. P at ients who hnYC 
enough self-cont rol to gh·e up their olcl hnbits, a ncl to aclopt aml 
can y out a suitabl e rul i> of life, may kcPp theil' gout clown for n 
long term o r. year:;, shortp 11 their sufferings most materially, ancl 
n'arh a comparat i1·c•ly vigorous nncl tranqttil olcl age. An oppo
site line of conduct cal'l'i c•s its pnn ish nwnt with it. 

The mon• irregnlar the typP of the clisc•ase, the m01·e it is 
compli"atPcl by ri scel"al clisorclers ancl a. general impairnwn t of 
nutrition, the less chance there is of e,·en temporary imprO\'C
mPnt-o[ intNTals o( perfect freeclom from suffc• J"ing,-and the 
g l'entel' is the clanger to life. 

The pl'ogno"i" of lwrPclitary gout is usually less hopeful than 
that of the arqui1·ecl disease, the forme r being more obst inate 
and mol'e pron<' to pass into the irregular l'nl'il'ty. 

As rc>ganh the incli viclnal paroxysm, the following indications 
ma y be dc'"·ecl as fa,·ora.ble : the limitation of the clism'e to few 
joints, or, better still , to one joint onl y, especially if that joint 
bP a toe; acntP feyer; se,·ere local inflammation, with gn:>at 
pain; s trict P"ri ocl irity of occml'ence. The more mal'kecl a.11 
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thPse features arP, the better is the prospect or a 1wriod of 
unbroken health to follow the attack, and the longer may this 

11eriod be expected to last. 

Treatment. 

The treatment of gonL may be considered under three heads: 
ht. Treatment or the gouty din thesis; 2d. Treatm~nt of the 
paroxysm; 8d. Treatment of the morbid changes indncec1 by 
gont in internal and external organs-of the local products of 
disPasrd action. 

The treatment of the gonty diathesis consists in the adoption 
or nwasures similar to those enjoi1wd, by way of prophylaxis, on 
Jl"l'sons hcreditarily predisposed to the disease, or on those who 
h:we become, in consequence of thd1· own self-indulgenc•', 
appropriate subjects for its development, and who are already 
suffering from the disorders that heralc1 its approa!'h-lhe RO· 

called" premonitory symptoms." Those who have much to <lo 
"·itl1 lead and its preparations ought, rnoreorer, to gnnrd them
sel\"es against the injurious effects of this rnrtal by adopting tl1p 
Yatfons precautions pt·imarily designed to ward off lead-poison
ing, but tending likewise to prevent gout. 

1. 'l'reatment of the Go11l!J Diathesis. 

Foremost among the rneasnrrs pertaining to this branch of 
our snbject stands the due 1·egnlation of diet and modP of life>. 
\Yithout this, all the vannted renwdies and plans or trPatrnent
anc1 they are legio11-will foil, while', on the otlwr hand, thi~ 

alonp will often prove to be an ac1eqnatc substitute for all 
medicinal agents of whatever kind. 

\\'hat I haY<' already said about the influence of c1ict, in dis· 
cussing the etiology ancl 11athology of gout, is enough to show 
that albuminous and especially fatty matters shonlc1 b<' ,·ery 
sparingly indnlgec1 in, and ne,·er allo"·N1 to burden the cligesth·e 
appamtus either by their quantity or otherwise; Inrthe1-, that 
all food likely to initate the kidneys should be strenuously 
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avoided. Roughly speaking, the diet should be vegetable rather 
than animal. 8pices and other stimulating condiments :;honld. 
as far as possible, be excluded in preparing the food. .\bsti
nence from Ill eat rn ust not, of course, be pushed so far as strict 
1·egetaria11i:;m, for in the majority of cases, at any rate, it would 
be impossiblP to enforce a, Yegetarian regimen for any length of 
time; it is difficult enongh to induce the patient to substitute a 
simple and non-stimulating d ietary for l110se pleasnt'es of the 
table to which he has been used. Extreme measnl'es in this 
l'eopeet are not only impracticable, but umlesirable, fo1· the 
patieut, if l'estrictcd to vegetables, would be obligecl to consume 
ihcm in inordinate quantities, and to ovel'ioad l1i:; stomach, in 
order lo retaiu :;ome degree of bodily vigor. It must always be 
!'ellletllber<'d that the object of treatment is not to weaken the 
patient, not to lower the general le1·el of his nutrition, bnt 
rner<'ly to lllodify what is abnormal in his diet. An climinntory 
course o[ tretttment, pushed to extremes, or a. very sudden 
challge i11 th1· patient':; habits, is often badly borne; collapse 
mar ensU<', or the constitution may be undermined, thereby 
Iacilita,ting the transition Crom regular to atonic gout, whose 
Iu tUl'l' prospects we lHL\·e already shown to be so far from 
hopeful. 

.\ rnixPcl tli..t is accordingly the best-a diet containing a 
minimum o[ fatty matter, and in which the proportion of 
albumi noit1:;, Pspccinlly of meat, js regulated in each in<liridual 
case with dnl' regarc.l to constitrttional strength, digestive power, 
oc.:cupation, etc. .\.::; a general rule, gouty per::;on::; sl10uld only 
eat nll'ut once" day, at their chief meal. Smoked and salt meat 
and fbh, ]>Ork, clwe~e, farinaceous compounds containing much 
oily rnaltt·1· ancl ltigl1ly spiced,-indeed, all culinary ddicacies
should be absolutely forbidden . Eggs ancl dishes containing 
tlH'm sl1oukl be avoided as mnch as possible; the yolk must be 
c·on:;iclerl'tl particularly noxious, owing to tlte quantity of oily 
rnattl'r aml lecithin (an abnnclant sourne o( phosphoric acid) it 
contains. 011 the other hand, all kinds of soup, the more delicate 
nuieties o( nwat, fish, shell-fish (oysters) in moderation, fresh 
Yl'g•·tahles, aml fruit, may be recommended. 

Tea and co!Ice shonld be altogether ubjured, or, wl1en the 
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patient cannot bring himself to clo this, should be taken ,·pry 
weak; milk, acom-coffee, or an infusion of rnastl'd cocoa-nib~, 
may be substituted. The patient's drink at m<'al-tinws 'honld 
be water-eitlter plain water or one o[ the natural or artilieial 
carbonated wate1·s containing alkalies or alkaline chlorides ('oda
·water, S1·1tzPr, Faching, Bilin, Gies~hncbll'I' Sauerbm11nen, car
bonate o[ lithia, etc.). Alcoholic liquo1·s should never be takPn 
to q11t• 11 ch thirst, b n t only as robora11ts, w llPn thPy an• really 
necc1Pd; th e best form is then a good retl wine', nPat or di ln tPcl 
witl1 water, or e lse a light beer browt.!d wit h a s ma ll p1'opo1·t ion 

or hops; the fie ry south t•rn wines, ancl t h ose wh iell :u·c• acidulous, 
ch arnpag ne, a11d heavy lwer (porter, etc .), mnst be fodiitlden . 

To prevent overloading of the stoma.ch, the numbl'r of mpals 
should be limited. The princ ipal meal, 01· dinner, sl 1onhl not be 

put off to a late hour; no food but what io strirtly l1<'Plh·d to 
allay tlw crax ings of hunger should be takl'll in th(• t1vPninp:. I 
need hardly say that no unin'rsal dietary can be frnnwrl to suit 
all cases. E,·en in any indi,·idua1 casp1 nltPl'ations lllll"l lw made 
from time to timC', accorcling to the stagP of the di:·wn~i:· and the 
condition of the patiPnt's strength; a KJl:ll"e tlit•t 111ny lw intlirnted 

at one period, a nourishing 0 11 ~ nt a11otlH•1·. Ft1rthP1\ tlH' phy:=;i
ciau must attend to certain id.iosyncrnsiPs nncl to thP }Wl'ROnal 
ex1writ'ncc or the patient; thP latter is oftt•n tlw hPKt jnclge of 
what article~ of d iet arc likdy to i njure him and bl'ing on an 
attn<'k of gout. 

ArtirP 0xcrcise is of great importanc('. Its n~Pfnliwss ill p:ont 
depPnds, not, as was formerly suppo=-'ed, on its C'au:-<ing a more 
acth·e mptamorpho:-:is of the nitrogt)nons matt1)r~ arnl a quickPr 

oxidation of uric acid-for in this l'P~1wrt <)xPrei::-P C'nn do little 

or nothing 1-hut be<·::tu~e it us0s np tho:.--:0 oily <·ompoumb who:-:e 

accumulation in the sy~t~m has ali·eatly bl'<'ll RhO\rn to promote 
the formation of nrie acid. .\ppropriatp l'XPrei~P, m01·pon~r, 

:-:;timnlatl'::; digt>8lion and quirkt•n::; tilP C'il'C·uln.tion o[ h1ood in thP 

exercise on the <'!llantHy of uri.c acid 

climinalcd :ire very contradictory. state that it i'I diminished; 

Gmth a:ud lhller, lbat it is incrcar-cd; while lf. R1t11ke found the uric acid diminished 
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vein~, partly by the mechanical influence o[ muscular contraction 
on t!H~st• \'t:':':--iels, partly by quickening the re:-;piratory mo\-Plllents 
and thl'reby aiding the aspiration of blood from the systemic 
vpins; it likewise increases the Plimination of carboni<' acid, 
whos<' an:un1ulation in the blood causes arterial conlmction by 
sti mulating the ntso-111otor centres, and thereby gives rise to 
venous conge::;tion. For all tliese rt•asons, exercise is especial ly 
be1wlkial to corp ul Pnt people who suffer from eonstipation and 
lwmonhoitls; it ought likewise to be enjoi nc<l on other 1<0nty 
subjects as well, in clue proportion to their stn•ngth. \\"hell 
aeth·1• exerti on (walki ng, riding, gard1•ninp;, hunting, gymnastfos, 
etc.) is forbiddPn by stiffness o[ the joints, carriage exercise, 
friction and shampooing o f" the limbs, must take its place. These 
rnea'lll'<'S may be judiciously supplenwnted, in rrrent cases, before 
tlw d\'velopment o[ const itutional cachexia or of internal disease, 
by rubbing the body with eokl watp1· or brine. Cold bathing has 
been 1wo1·ecl by experience to he nnachi:;abl<'; it may easi ly 
bring on an attack o[ gout, or set up 01-ganic disease. Sea-bath· 
ing ought only to lw resotted to Uy young and vigorous subjects, 
and tl1en only mH.1Pr g1·C'a.t precautions. 

Gouty pc•rsons shonltl be wnrmly clad , W<'aring tlamwl next 
to the Rk.in, and shoukl Ji,·c in di')' lionses. ~rl10se whose C'ircum
stn nces allow llwm to rnigmte to n. warllll'I' climate nt tlw 
n;Jprnach of winter often Jill(] the change cffect. ual in warding off 
an atrark. 

Finally, the patient mnst b0 ach is<'d to excrcbe the utmost 
self-rPstraint in RPX:ttal inc111l gPnct\: late 11ours, excitement, severe 
stll(l,l", etc., ought al>o to he forhicld<'n. 

Tht:. treatmc>nt o[ the g-outy dinlhe~i::; b_r milk, whPy, fruit, or 
watPr, Jwlong;::; in some measure to the pre:-;p11t divi:::don of our 
subj1·ct. EvPry one of tlwse methods has had its enthusiastic 
achocatc~, ps1wcially in days gone by. The principal share of 
the rn•<lit whi<'h tl1t•\' nndonbte1lly <ll'~ClTe when employed in 
suit:iblP ca:;Ps may s~f,•ly lw ascribrcl to thP rigorous ancl sys· 
tf:"matir c·arrying out o[ an appropriatP rC'gimPn-a. fpatnre com
mon to nil o[ thPm. 'l'lw rcgnlar addition of a fixed quantity o[ 
milk, wlwy, frnit. 01· 11·a.trr to t11is common t>lt'nw nt merely stamps 
it as a" :::;pecial" com·se or treatment or" cure." But not every 
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stomach can put up with such remedial methods; and before we 
come to a decision, it is usually ad\"isable to make a preliminary 
trial in orcler to find out which of the substances abo1•e enumer
ated, ancl in what quantities, is best tolerated by tile system. 
'l'lw hot-water cure of Cadet cle Vaux-formerly vaunted as an 
unfailing remedy both for the gouty diathesis and the paroxysm 
-is still less SL1itecl for general adoption. It consists in taking 
a plate of soup at bed·time, and, on the following clay, swallow
ing from six to eight OLlllCes of water as hot as can be borne 
every fifteen minutes for twelve hours; the t1·eatment is then 
cone! nllPcl with another basin of soup. Shoukl this not have 
cured the patient, he is cli.rectecl to repeat the process after an 
interval. A method such as this few patients are able to bear; 
many have succeeded in ruining their digestion by its means, ancl 
it lias even been known to be followed by sudclcn death. 

'l'rcatment by mineral waters is at once more suitable and 
more effect ive. Certain alkaline, alkaline.saline, ancl alkaline· 
muriatic waters enjoy a well-meritecl reputation in the treatment 
of gout. Here, too, the way the patients' habits are regL1latec1 
has a good cleat to clo with the beneficial efl'Pcts ; people submit 
to irk~ome restraint more willingly when they are taking the 
waters than at oLher times. Again, a pme air all(l plenty of 
exercise, with the other acljmicts of life at a watering-place, 
contrib1tte their share to the sum total. The wa.tcr itself, incle
penclently of the salts dissolved in it, does good; when taken 
habitually in considerr.ble quantities it stimulate; the secreting 
organs, etipecially the kidneys and bowels; it likewise incrpases 
the solvent power or the bloocl and humors by diluting them. It 
is just possible that taking large clmnghts or plain water may 
exert some inttuence on the formation of uric acicl, for Genth 
asserts' that the proportion of uric acid in the urine is thereby 
climinislJ>d. But, after all these influences have been fully 
allmwd for, we fincl it impossible to deny tlmt the special ingre· 
client; or the t1ifTel'l'llt waters, dz., the carbonate ancl birai·bonate 
of socla, ch loride of sodium, the alkaline and earthy sulphates, 

1 Untersuchungeu liber den Einfluss des Wassera o.uf den Stoffwechscl. Wiesbaden, 
183G. 
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possess di s tinct remedial Yirtnes . They principally tend to 
J"<' t11 01·e th e 1·arious disorders which stancl in a more or less close 
degrPe of ca usa l relationship to gou t, either as an tecedents or 
concomitants. I allucl e to the irreg ul a l"i ties of d igestion, the 
gastl"i c and intestinal catanh, the tendency to ac id ity, the con
s tipation allll pot"tal congestion, the di sonlPrs in the u r inary 
sen etion, e tc. But the salts in question, more especially the 
allmliPs. carbonate of soda, ca rbonate of lithi a ('O largely rpcom
rn enclt•d of late years), allll chloride of sodium , are also beli eved 
to Pxert a more immediate intluence upon the go uty diathesis 
ancl tlll' mic acicl dyscra sia, thi s belief rest ing on the obsel'l"ecl 
fact that the st•dim ent or Ut-ates freqnently di sappears Crom th e 
mint• undPr their administrat ion. But thi s result is pa rtl y clue 
lo tlw alt1•red rPactio 11 of the mine (effect of alka li es), pa rtly to 
its being less co neentratecl (diuretic action of the nu·ions ~alts). 

~~ nil en ·11 supposing tha t the absolute amonn t of tu-ic aeicl elim
inatetl wt• t·e dimini sht·cl dUt"ing the adrnini s tmlion of the above 
salts (tt fact which is fau· [rom certain '), the effec t would only be 
temporary and pallia. th·e, las ting while the wa.tcr:::J were eontin
ut·tl 011ly, ancl capable of being acliievt•tl by large dra ug hts of 
plain wat1•1· lik<' wi se (GPnth-vide i1if rn). Our chie[ object must 
alway s b e-SO Jong :l:::l flO J)l'Ofoundt'l' changes han.~ OCC UITecl in 
intprnal organs-to gPt ricl O[ the disturbances Of digPSti on ancl 
circtdation ; th1• natu re of those di sturbances, as wl'll as o[ any 
complications that may be present, 111 ust guide us in our choice 
of a watering-place, the patient' s s treng th and th e stage of his 
malady 11 ot lll' ing left mtt o[ acco unt. P or th e res t, there is 
hardl y any watering- place of repu te in the t1·eatnw nt of go ut 
which dol'S not l"ultil se1·eral of these indicati ons at onee by th e 
Y:.tl"iPt\r o[ n•nwdial measures it supplies, the variety o f ~alts con
tainPtl in it s different s prings, the g 1·aduat ion of temperature, 
the simultaneo us employment of gPnera l or local ba th s, e tc . 

\\' hen gastri c catarrh with acidity fo rms th e lPading symp
tom, whil e tho patient's strength is otherwi se good , and he only 

1 Jfucnch {Archiv cles Vcrcins fiir gemeinschaftlicbe Arbeiten VI . 398) found the uric 
ncid <l irninii;;bed in amount; Sei·crin (Ueber die Einwirkung des kohlensauren Natrons, 
etc. Disscrt. 1\Iarburg, 1808) was unable to confirm his statements. 
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suffers from occasional attacks of rc'p;nlar p;ont, with pPl'l1aps 
n. temh•n('r to grarnl, \~ichy wn.tt'r or the weakl'l' alkali1w watpr 
of :\'P11l'nahr is ])l'CUlial'ly appropriate'; if mncus j,; Jargc'ly 
secrl'tc'll, Enis water may be p1·ef Pl'l't'c1. \ \'lu·n po1·ta I congPslion 
coexists with gl'ent obesity, and there is 11ot mneh dig(•stin! 
cfo;tu1·bantP, ~farienbacl (Krcuzhnrnncn) b inditatPd ; or, when 
the lin'r is actually cnlargL•d, and thL•re is morc or le8s jn.un

clice, Kal"lsbacl-lh<' particular spring to be sell'ct<'c1 which is 
rno,;t :ipprnpl"iate to the patient's excitability, passing from the 
colt1P1· to the 11otter ones. Karlsbad watl'r b always \'ery ser
vi<'cn.hle wl11•n t11c urinary secretion l:::i out or order, and there 
is much SL'dinwnt thrown <lown . In weak.Cl' suhjerts, or in those 
whose constitution has be<'n to some extPut cnfPt>bll'cl by pro
tra.dPd gout, the waters o[ Kissingen or IIornbnrg, or, when 

the l1<'11101Thoic1al tPnclenC'y is 1·ery pronounced, those of Frnn
zensbacl sl10uld be prefc•rTed to the sul phatC' of soda springs 
just nwntioned. Drinking the \\'iesbackn watc·rs aml bathing 
in tlH•m is often of great rnlne, espt•rially in oltl ea;.;es of gout 

wlli1·h arc passing into the chrnnic form. A course of \Yies
baclcn ll"aters not unfrequently brings back the typical parox
ys111s with Jong intervals or relatirn lwalth. Tlw efft'rts of the 
Backn-Baclt'n \\"Ulers arc simila1· in k.inc1, but mildl'l" in clPgrPc. 

\'ery il<•crC'pit persons, fo1· who111 we tlare not ])l"<'S(Tibc the 
drastic purgative 1rnters whic h exert a profouml alte1·ative influ
enec on nutrition, are greatly benefited by ordinary warm baths 
-the akralol111·nna-(Gastein, \Vildball, PfawJfers, Ploml>i0res, 
Bath, aml Buxton). 

\\'e know of no strictly ml'clirinal agent that is capable of 
curing gout. }fony such agents han: bcPn songht for and l'PC'Olll· 

mended in the c·our::;e of centmies, some on pnrl'ly empirical, 
othL·r=-- on th1\ol'etiral grounds. 

~\111ong empirical remeclies, rolchicum has enjoyed the repu
tation of :in anti-arthritic for a lougc'r period than any of its 
rirnls, anc1 to this tlay it fincls many achoc·atPs. Tlw majority 
o[ phyHkian:-5, howp\·er, en:>n in England, wlwnl: thP drng is still 
rno:-;t popnlal', have gradually abanclonPcl its nse in the gouty 
dyserasia, in which its efficacy is mon• than cloulltfnl, while its 
conlinuecl aclmiuistration trnquestionably tend~ to upset cliges-
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tion, to il'l'ilatc tlw kid1wrs, a n1l to slmtll' I' llw ll l' ITOus syst1·m 
of th!' pati1•11t. H enct' it: u ,;1• i; all bnt enti1·cly n»ltfrtecl noll"
adays to llw t l'eatment o[ the pa,.oxyom . 

~\.lka li Ps han~ long been rpcomnu·nll.ecl and 1argt>ly n ~l'tl 011 

t lworetiea l grnun<b. in ord t>r to combat tlw nri<' acid <ln.:cra~ia. 
The ca rhonatt•:; a11d cornpou ml ; ol potash a11d soda ;v ith the 
,·egPtahh• ac:id:-', linH• watvr aml mag1wsia, :111ll aho,·c all tile 
l't'C<'ntly intl'Od11cec1 C'a rbonale of lithia, am C<' l'lainly ablt' to 
himll' t' tho d <'po:;ition of rn·ic acitl in th e brnly- whether by 
inl' l'l"t' i11g tilt' soln•nt ra pacity o f th o blood or hy forn1ing sol
ubl t' urat(•:;. In thi:; ll"ay they l1 l'ljl to cll'lay th e go uty parox
r~m . Bnt their }WW('!' i::; nece~sarily limited ; fol', as tlwy can not 
in any <h•gr<>e ]H'<',·Pnt the formation of ul'i c al'i<l, tliPy are 111rn bh~ 

of themseln•s to eure gout. But thl'y are YPry u:::;p[ul as auxil ~ 

iary mca:-;n1·ps wlwn a!:isociated with such m eas u1·ps as did an(l 
mineral ·Wa.tt'l' Ctm•s, wJiich rnodi[y thP Pll t ire ('Ollr:.;p o[ the lllltl'i

tive procp:;ses. Tht•y m<ty also co11tribtlte to tllP n•mornl o[ the 
morbicl prncluets-lh<' go uty clepo:;its-a s ubj .. ct to \\"hiclt we 
shall Jmn; to ret11m fartlwr on. 

Other rem<•clie;, whose tempomry popnlnl'ity w:ts bnscd on 
clw mical theoril·::;, some o[ which weJ'(' wholly e rro 1wo 11 ~, c. ff., 
eal'bonic acid (Parki11 ), lw nzoic a<' itl a nd lwnzoatt• o[ socla (L:1·p, 
Brian), silil'at<' of po ta:;h (L"1·e), have fallen i11 to ju:;t oblil"ion. 

Bettt•t· n •s tilts may ]Jl'l'haps he anticipatecl l't-0111 oarlw,i n, a 
substance which ha.~ 11ot yet made its way into a ny phan11a
ropmia. 8chultzcn' asse1·ts that if a suftieic•nt quantity of it lw 
takl·n, uric ac id ancl urea disappear entirPly from the urirn" : antl 
that, more p<trti cularl y i11 fowls, we tincl tlw uric acid rPpl:tC<'d 
by frecly solnhlc co111pouncls of sarko;in \\"ith othPt' mclicals. 
Suppo""ing tltc::;P statPnwnt::; to lw corrret, wP li ave at our dis
po,al a nwnns of ch!'ckin!; the formation of ul'ic acicl, thel'Pby 
effectin~ PVl'n m01·p eornph .. tely the ohjPct WP h:we in dt:.w wlwn 
we alter th<' pnti1,11t's diet. l ' nfo1tnnatl'l .'" tht• difficulty of 
11repa.ring sal'ko~in, and its high pricP, nill st for the }))'esent 
i11tt-"rl'P1'P with its C' lini C'a.l trial in cas1•s o [ gout. 

Finally, soml' alltrnion must be 1mul e to tlw \"('gelable bitter; 

1 ncrichtc d~r Jeutscben chem.is~hen Gescllschaft, 18721 p. ti78. 
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(trifolium, gentian, calamus, quassia, cinchona, Porll::tncl pow

de1) either alone 01· in combination with tonics; of course till'.)' 
cannot lay clai111 to any specific anli-,uthl'ilic virtues, but Lhey 
may spn·e, espc('ially in the l:.itter st:igps of the disease, to re::)tore 

the digestion and strength of the pcctient. 

2. 'L'reatment of the Paroxysm. 

'l'he nrnin principle by which we must be guided in this part 
of onr subject is- to abstaiu as far as po:;sible from active inter
ference so Jong as the attacks maintain Lhei1· typical cl1arncter. 
For we do not often succeed in cutting short a paroxy,;m; :incl 
if we do, ou1· success may be innnedbtely .follo"·ecl by di:;agree
able consequences. Yiolent mcasurl's, such as the applieation 
of cold, bloodletting, and drastic purgati,·es. may easily disturb 
the normal cour,;e of the attack, aml delay the progreso ol con
vale:;cence . 

• -\.s soon as the premonitory symptoms of a paroxys111 make 
their appearance, tho patient shonld be confined to becl, stricL!y 
dil'ted, ancl directed to quench hi,; thir:;t ll'ith plain \\'ater, or 
with one of the carbonated water" nu•ntionecl above. Should 
his bowels be confined, the mildest mea:;ures only 111u:;t be 
resortecl to (clyste!',;); active pmgation muot be a,·oid<'il; tl'on
biL•sorne nausea and pyrosis nnrnt be relieved by effervescing 
cll'aughts, carbonate o[ soda, carbonate o[ mag1wsia 01· sirnple 
magnesia. An emetic should be rescrvN_l for exceptional eases, 
when some gross enor of diet has been committed, and the 
stomach is much embal'rnssecl; when a tendency to \'Omit al1·,,ady 
exists, it may be most safely promoted by cll'aughts of Juke-
warm water. 

D111·ing the actual paroxysm, the aff,,cted limb should be kept 
raised; the joint, wlwn the inflammalol'y symptoms are at all 
sevL're, should bP kept warm, without, 11owever, allowing it to 

become overhcat<'d; it may be w1':lpjwd in a single fold of cot
ton-ll'OOI or flamwl. Local bloodletting should ne,·er be resorted 
to ex:Ct.>pt as a last r~source, when the intlammatory swC'lling is 

seven'; when the pain is unbeamble. it may generally be relieved 
by narcotic ointments and hot fomentations; or a subc11tancous 
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injection or morphi:t may he gi\'en, or an opiatp inlcrnall , .. 
Chloral, U('C'Ol'c1i11g to 0. Liebreich, I shoukl only ht"' gin•n wlo 
gouty paliPnt. simultaneously with alkalies (rarbonatp or SOila 

or or lithia), lest llw fo1-mic al'id generatetl hy its decompooition 
in the system do positi,-e llarm in connection with lhe Pxistinn; 
uric acid dyscr::isia. 

Qf Olht>r internal 1'f'lllet1iP:.:., rokhicnm alone clC'S('l'VeS fl. trial. 
That it i::.; useful in shortPning the paroxysm cannot be clt)nie<l; 

its power in this resprct is affinnl'd by the most experipnccd 
physicians, especial ly in England, though wo do not know how 
it is PX<'l'l'isccl. But it should only he gin•n to patients wlio 
rPtain thPir bodily \· igor, ancl not in the atonir form or gout ; 
mon\ovt•r, WP ought not to presc1·ibe tlw large c1ost>s which usr<l 
formNly to be popular, nnc1 which en.use nansen, ,·0111iting, nml 
se,:ere diarrhma. Tho operation must be closely wntl'i1Pd. Many 
physicians, e. r;., Gairdner and Charcot, rccomm0nd tlu> admin
istration of colchicum, not at the OUtSPt or the ]lfll'OXysm, but 
when it culminates. The best way is to hl'gin with moderate 
doses, and to increase them gradually as the paroxy;m 
approaches its encl (twelve to twenty drops or thP tincture or 
wine of colchicum SPed three or fom timt•s a clay, gm.clnally 
raising the closP lo thirty drops). The remedy should be di~ron
tinnecl a::; soon as mtust\a, slowness of the pulse, or gitldinPSS set 
in; a copious flow or ul'i ne and abnnclant perspiration are signs 
that it is acting farorab ly. If there be sC\·cre dial'l'hma, the 
colchicum may be combined with tinctmc of opium; many 
authors ascribe the good results chiefly to the latter drug. 
"'hen thr bowds arn confined, the colchicum may with ad,·an
tage be combined with g<'ntle aperients, e . .rJ., a saturated solution 
of carbonatu or magnesia in ,-in0gar of colchicllln (carbonate of 
mag1wsia, fiftren grains; sulphate or magrlPsia, from two to fi\"'e 
SCnl]ll~S; peppermint \\'U(er, one fluidounce; Yincgar or COlchi
CUm, from forty-fh·c to eighty minims; syrup or saffron, forty
fi,,e minims. Aft,,r Scudamore) . 

Should the inflammatory symptoms not bP well marked, we 
onght to try (so the old school nsecl to teach) ancl convert the 

1 Das Chloralhydra.t. III. Aufla.ge. Berlin, 18il, p. 80. 
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"torpid., type of local action into an "acute" or "stht>nic" 
one; we ought, as far as po::,;siblC', to promote tht• C'1inunation 
(the '· cdsis ''), so as to hinder any meta,tasis of the disease to 
internal parts. I ha,·e already explained the relation between 
the~e principles of t1·eatment and ou1· modt>rn views. I have 
pointed Olli that, owing to rppeated inflammation or tl1P joint 
aud periarticular tissues, and their fotiltration with nratPs, a.ug· 
mpntPd during each successive attack, the loca l circulation may 
be i11terferc<l with and t he vessels more or lrss obliterated, so 
that no f1·esh deposit- at all e\·cnts, or any mag ni tude-can take 
plaeP in the area supplied by them. 8t ill , by the application 
o[ vowprfol irritants, we may excite a. CC'l'Lain degrPe o[ hyper. 
t-cmia in the skin and sn1Tonnc1i ng pa.rts, ancl even when this 
]pads to nolhing ancl fails to bring Oil a l'PgttJ:u· attack o[ gout, 
sonn\ de1frath·e effect is neverthe1e:ss achiercd, wh ich may pro,~e 
at lea;t as beneficial as that produced by coun ter-irritn,tion gen
erally, wlH'n a tendency to congestion of internal organs or to 
nP1Tous aecidents ()xists. Ancl as certain parts-viz. the joints 
fol'merl.r affected-arn already predisposed to congestion, it seems 
quill' rl'asonable to select them for the appl ication or our dPrirn
tive J'Pllll'dies, whetlier we beliern in the "rritieal '' nature of 
the joint·affec-tion or not. In those cm;eg, at any rate, where 
the joint-affeetion is sluggish in its clt,,·elopmP1H aml there is 
some threatening of inward mischief, or where wandering pains 
in the limbs coexist with great restlessness, we shall do well to 
excite as active a conges~ ion as we <'an a.bout the joints, in order 
to "localize the disease., or to "attract the rnorbitl pror0ss to 
tlw joints." The uL'gC'ucy of the symptoms, the tt ]wcia l ci1·cnm
stanc<'s of the' case, tho fancies of patit•nt or physician, must 
th'termine tho choke or the particular mea,.;urc to be adopted. 
Or course tho milder ones shoukl always be triPd in the first 
insta.nc·1', e. [J . , wrapping the joints in hot flannel, hot sand.bags, 
fumigations, stimulating local baths, friction with alroholic ini
tants; WP may then grndnal ly proceetl to employ mol'e vigorous 
measures, such a::; mustard 1wultice~, ammoniucal liniments, blis
ters, or en•n moxas. 

Counter- irritation applied to tho joints cloP" not of course 
exclude the use of other derj\'a.tire measure~, whose natul'C anc1 
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p oint of application must be go,·e rnetl by th P 01·gan a ffected 
( IH'lHl, tl10racic d sccra). .\mong tlwse mensun•s 'H P d ry cup
ping, Or e ,·e n, in spedal C3$e5, l ocal abstrac ti on of blood. 8 imi· 
larly, st inllll a nl or nnnleptic remedied may be gi,·en intt'rnally, 
suiting Ll w rt'mN1y to tl rn particular l"l'qnirenH'nts o[ tl1 e case 
(aromatic in [usions, e thC'r, camph or, mu sk , 1)repa1·a ti ons o [ 
ammonia). Finally, the local affec tions which mar become 
dPvelopell should be managed on geneml p1·ineiples: anll wi th 
continual reference to the s ta te of t l1e pa tient' s s tn•ng th . 

\\' hen th l' attack is over the afl'ectc>d joint m:iy with adrnn
tage be snhj t>c tcd , first to passi\'P. th0n to acti ve rn o,·enl(•nt. 
Oily preparations may be rnbbe1l in with a vi t'w to promote tho 
ahso1-ption or Pxndt'<l rnattPrs, and to prm•e nt the articulation 
from becollling s tiff. 

3. Treatment of tlte L ocal E./Tcds ef (lout. 

F orpmost among thP local changes ca used by gou t are the 
lleposits in and around the joints-ti"' chalk-stones,-together 
with the inflammato ry thickening of the tiHSUPS a nd the conse
quent a1·ticnlal' st iffiwss, tli slocations, contracti on o[ t0ndons, 
e tc. Ou1· a ttempts to remedy these c,·il s must partl y be con
ducted in accord ance " ·ith the metliocls aln>ady laid tl own when 
speaking of the tn•atmcnt o[ the go11t y diatlwsis, d z., mineral. 
watpr c u1·es, ex rrting a powerfnl st iu1ulnnt effl'c t o n th e SN'l'C' 
tion s. Tlu1 i1· acti o n in promoting abso rpti on of th e morbid 
products is app l'ec iably secondetl by tli P si111ulta neous use of 
baths, local ancl general; a t most of the wn tering ·plnct'S I h'n-e 
enumemted, the springs are emplo.r<'tl for thi s p uqiose as well 
as for dl'i11king. Thu '' indifferent ., watt'l rs (a kratotherm a) oper
ate in a t- imil a r 111<111110 1'. Bu t in add ition to th ese we ham a 
numlwr of thermal waters principally employed for bathing 
pmposcs, wlli ch nre to be preferred in those cnsPs where the 
loea l dPpos its ar<' consickrabl t', and the fun ct ional di sorc1e1·s to 
which th l')' gh·e rise-the stiffness and pain- ha,·c become very 
promiiwnt. Man y o[ tl1 ese thermal wa tel's, th ough chiefl y u sed 
for ba thing, a re also used, when suffi!' iently diluted . fo r drink
ing; Ol' the pa tients, " ·hilc goiug through a coul'se of the baths, 
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are m:HlP to drink at the same time one or othPr o( tlw nal urnl 
or nrtifil'ial watPrs enumeratetl abon~, according to the ::.;1w('ial 
indication:5 in 1laclt case. " .. hen the gonty dintlwsis, the com
plications, am1 the local deposits are all equa lly in need of 
attention, it is wise to begin with a course of one or thP abo\·e
namt'c1 wal<'rs internally, and to follow this up with baths at 
one of those hathing resorts which a1·e spPciall y e!lkacions in 
promoting absorption or the morbid products. '!'he Jat tPr are, 
for the rn ooit part, ic1Pntical with those in repute for the trPat
nwnt or chroni c rheumatic arthritis; of the alkaliiw thermal 
sp rings tlw most famous is 'l'eplitz ; or the sulphnrettec1 ones, 
Aix-la-Chapelle and Burtscheid. N'enndorf, BadPn near Yienna. 
Tl1e sulphur('ttPd waters are chiefl y inc1i catC'c1 wlwn the gO LLty 
malady happens to be compli cated with affections of the skin, 
01· wl1Pn the chalk-stones have fo rmed abscesses. 'l'lwy are also 
likely to be beneticial in cases of gout brought on by ch ronic 
lead· poisoning. 

Among other internal remedies the alkalies are the most 
effectual in pl'omoti ng solution of the uric acid deposits. They 
may be g iven in conjunction with mineral waters when the 1attcr 
do not contain them in sufficient proportions, 01· they may toke 
thei1· p1nc<~ dnring the in tervals of th0 mineral .water cu re. The 
preparati ons oI potash anc1 soda, lime anc1 magnesia, which used 
formerly lo be prescribed, ham recently bL'Cll alm ost entil'ely 
displact'd by li thia , ever since Lipowitz' di scovered that the 
componnd of lithia with uric acid is the most soluble o r all its 
salts. From one-and-a-half to four-am1-a-lmH g rains or the car
bonate of lithia , made into a powc1e1· with sugar, may be g iven 
se,·e!'al t imes a day. Ditterich' reco mmends fonr-anc1-a-half 
gmi ns in five flnidonncps of distillec1 water with a fluidmchm 
of liqnori<'e jnice, a tablespoonful to be taken ev('l'Y hour or 
every two hours. Finally, the lithia water prepared by Strnve 
01· Ewich may be taken as a beve!'age in sufficient amount to 
introdn<'e from thil-ty to forty-fire grains of the carbonate in to 
the syskm daily (from two to three quarts of Slrnve's water). 

1 Annnl. dcr Chemie und Pharm. X.XXVIIL p. 348. 
~ Bliit.ter Ci.ir Hcilwissenschaft

1 
1870. 
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It may be that tlw chloride of lithium contained in se•eral nat 
ural mineral waters (Baden-Baden, Salzsehlir[, DuPrkheim) is 
e,·.,n bettpr than the carbonate, the latter being converted into the 
Iornwr in the 'tomach. 

Iodide o{ potassitltn has sometimes prO\"Nl ser\'ic(•able in pro
moting the absorption of cl.rn1k-stones, all(l espechLlly the healing 
or gontr ulcers. 

All internal r(•medics may \Je assisted in their operation
aeeorcling to the cx igencit\s or the }Jarticula.r ease, the degree of 
pain and jnflammation, Ptc.-by warm fonwntn.ti ons. inunctions, 
sa ln•s, or plasters. RPnmk I has rouncl tht~ tl'ansmission of ]JOW

Nful gah·:u1ic cu1Tt•nts throngl1 tlw swo ll en joints to be hencfi· 
cial. Passive• movemc> nt or the alft•cted joints is ('S[WC ially v:iln
ablP, eomhined with manual fri ction-vauntell yea1·s ago by van 
Swil'ten, Gros,·enor, and others; the parts may also be rubbed 
with dry, gn•asy. or medieated flannels, c•tc . 

As regards tlw morbill products local ized in internal organs. 
we must wait until t11eir gouty nature has bet>n )Jl'Ored, or at all 
e\"en ts rendered probable (vi de p. 114), before we take this into 
account in their trenlment. The evidence is least imperfect in 
the case of the urinary organs, for here the state o[ the urine 
affords some information. They must be treatecl in connection 
with the cliatlwsis as a whole; fo1· the treatnwnt of lithiasis is, in 
the m:iin, id<'nli cal with that of the gouty dysrrasin. Disease in 
othCl' 01·gans mu:::;t be trmtecl on general J)l'incipl eR, ::.=:wing that 
\\'hen we have reason to suspect that the organic malady is con
nected with that of the joi nts, we may find it desirnble to apply 
clel"ivative measures to the latter. This is a point which lrnR 
ah·eacly been di scussed (p. H2). 

1 Galvnnotherapie. Berlin, 18581 p. 413 
VOL. XVI.-10 
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deform. in Langcnbcck's Archiv, IV. , S. 5G5.-Blezin9rr, Spondylitis deform. 
Tiibingen Diss., 18G-l.-Guhi.eau de Mussy, Du trnitcmcnt du rhum. noueux. 
etc. Bull. de ThCrap., 1864, Scptbr.-Trouaseau, Bull clc Th6rnp., 186;';, 
LXVID., S 58, etscq.-Costa, Rheumatic Arthritis. New York, Med. Record, 
1866, No. 4.-C. lluetcr, I. c .. S. 108.-J. Clti:ro11, Du tmitcment etc. Gaz. rlcs h&p., 
18GQ, No. 150, ct scq.-Jt; Jioppc-&yler, Ueber die Zusammcni;ctzung von Fliis
sigkcitcn, wclchc aus den Gelenkcn bci Arthritis dcfonnans cntlecrt wurclen. 
Vfrdiou;'s A.rchiv, 1872, LV., S. 2.33.-J Il.1ttchi1l1JQl1, Transactions of the Pathol. 
Society of London, 1872, XXIIL, Jl. H).3.-Vcrhandlungen cler Berliner med. 
Gescllsclrnft., Sitzung vom 30 October und 13 November, 1872.-Dracltmann, 
Arthriti s def. Nordisk. Med. Arkiv, 1873, V., 1.-A. Weichacl71awn, Arthritis 
def. cler bciden Schulter- und Ellenbogeu-gclcnke und des linken I Hiftgelenks. 
Vfrclww's Archiv, 1873, LV., H eft 1 u. 2-E. Leyden, Die Spomlylitis defor
mans in Klinik Ucr B.i.ickenmarkskrankb.eitcn. Bcdin, 1874, S. 270.-/C. Rotter, 
Arthritis defurmans dcr Articulatio epistrophco-utlanlica mit consecutiYer 
Degeneration des B.iickcmuarks. Dcutsches Archiv f. kl in. :Med., l 874, XIII., 
S. 403.-.lfor. J.lf('yn, Berliner klin. "Wochcnschri{t, 1870, No. 22, u . 1873, No. 
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The various manuals of surgery and morbid anatomy may Likewise be con
sulted; also some of the books and mcwoi enumerated under t.he head of 
Rheumatic Diseases and of Gout. 

I ntroductory and H istorical Observations. 

The term Arthritis ])iforinans (urthriti s sicca, spuria, no
dosa, paupernm, rheumatoides, urthroxerosis, malum senile 
atticnlornm, rhenmatismus nodosus, polypanarthritis [llueter], 
rheumatic gont, nodnlar gout) is upplicd to u disease of the 
joi nts, causing chronic changes of an inHammatory kind tlmt 
never issue in suppuration. It affects the nutrition of all the 
constituent parts of the joint, causing, on the one hand, abnormal 
proliferation, on the othet·, absorption; and so the whole shape 
of the joint becomes deformed. 

No dPscl"iption of this disease can be found in the writings of 
tho ancients. Even wl"iters of a luter elute, including the present 
century (Morgagni, Syclenham, Cruveilhier), only ullncle to it 
incidentally, as one of the issues of "chronic rheumatism of the 
join ts," ot· PIS<' con[ound it with gout. The disease itself is by 
110 means u new one ; the characteri stic changes in the joints have 
been obse i·vccl in skeletons dug up after they had long been 
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hmicd. Thn8 della Chiaje, of N aples, has describecl traces of 
the malady in bones fonncl among the rnins of P ompeii. Lebert ' 
ronncl bones si111ilady altered in the catacombs of Paris, ancl 
\Tirchow has recognized the disease in vertebrm dug U}) among 
the ruins of a n ancient monastery in P omerania. 

The earli est notice of the inclepenclent character of the malady 
ela tes from the time when LanclnS-Beauvais in Fmnce, and Ilay 
garth in England, wrote monographs describing the polya rticular 
ddo1·mity, implicating especia lly the smaller join ts. At a later 
period, the Iri sh surg<'ons, vY. Smith, Coll rs, ancl Aclams, gani 
a foll account of that nriety of the di sease which is almost 
exclusively confi!H'cl to the greater joints, especiall y the hip; tlll'y 
calkcl it rnolnrn coxce senile. Anatomical inquiry , conducted 
chiPlly in Germany (R okitansky, Gurlt, F oerster, FL1ehrer, Yir
ehow, Volkmann), fnrni shecl proof of the icl entity of the local 
changPs in all vnriPties of the cli s2ase. But those r a rieties a m 
still , howen•r, cli sting nishecl by their etiology ancl "ymptoms ; 
henre the different views helcl as to their real uatnre, ancl the 
multitude of nam<'S conferrecl on the di sease. This is now uni
versally recognized as di stinct from gou t, for it is in no way 
co11110ctcc1 with the iwcu liar clyscrasia that causes nralcs to be 
deposited in the joints. But there arc many a n I hors, espec ially 
in Prance and Englarn1, .wh o regard the malady as a, resul t of 
rheuma tic infh1ences, ancl class it among the chronic rhcnmatic 
infl ammations o[ the joints ("chronic a1·ticular rheuma tism ")
But inlluences or thi s kincl can only be assumed, wi th any degree 
of likelihood, to operate in producing that multiple form of the 
discasP which a ttacks the smaller joints of the fingers and toes, 
ancl to which the descripti ons or '- rlw umatic go ut," g i1•en by 
those authors, clo really apply. Incleecl, the writers in question 
either \ca re tha t form of the disease which is most common in the 
agPCl - temwcl par e:rcellence rna lwn cox([! or inalmn sen ilP arti
c1t/orum-altogPther nnnoti cecl, or else they cl es<'ribe it separately. 
Others again describe tlw form er as a polyarticnlar, the latter ot· 
senile kincl as a monarticular-or, at any rat<->, oligarticular
variety of arthritis deformans. Inasmuch, h owever, as recent 

1 lfaudbuch d. prakt. Medizin. Tiibingeu1 1850, II. , 874. 
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researches hm·e shown that the latter form is Yery prone to 
implicate a. considerable number or the inten·ert ebral joints, and 
may tlwrefore be likewise regarded as "polyarticular," this db
tinction between them is no longer tenable. 

N o rigorous line of demarcation between different Corms of 
the malady can be drnwn on the basis of the number a11d 
kind of joints affected; for, a.part from that stri ctly localized 
Yariety which follows injuries inflicted on a. single joint, and 
" ·hich possesses more of a. surgical than a. medical interest, all 
forms or the disease are a.like in exhibiting a. markedly progres
sive ch:tracter, and are therefore either polyarticnlar, or on the 
way to become so. But though no distinction can be drawn 
from lhe number or joints affected, the order in whieh they are 
atlackecl fumi shes useful data. fo r ou1· purpose. One form of 
the disease-that specially attribntecl to rheumatic causes, and 
known as "arthritis paupernm," " nodular gout," or "rheuma
tic gout''-nsually begins in the fingers and toes, and g radually 
spread:;, centripetally, to the larger joints. Another form, ca lled 
by preference "senile," u sually begins and reaches its utmost 
de,·elopnwnt in the join ts of the trunk (1·ertebra l column, hip), 
extending snbseqncntly towards the periphery-the extremiti es. 
But e1·en this di:;tinctio11 is not unil·ersa.lly applicabl e; for 
arthritis ddormans, in all its rn1·ieties, is mainly n di sease or 
adn1need lift>, when rheumn.tic canses may very WL'll co-operate 
with senil e degenerations. lfrnce it is by no menns rare to find 
the two forms of the disease in combination, or passing into each 
other. 

Etiology. 

The peripheric Yariety of arthritis deformans,-that begin
ning in the smaller joints or the extremities- is much more 
common in women than in lTI('ll, n.nd i 8 es~cnt ially a disease 
of the poorer class. Childhood and yonth are almost entirely 
exempt from it; it grows more common towards the tliirti eth 
year or life, ancl increases in ireqnency among women abont 
the clim:icteri c period. Prol onged exposure to cold and damp 
is one of the chief causes to which the malady is a.scribed ; but 
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unfavorable hygienic conditions, inadequate food, debilitating 
inUuences sttch as hemonhages, unduly protmctPd lactation, 
repeated pregnancies, g rief and anxiety, - in a word, all the 
hurtful conditions to " ·h ich the poor are especially exposed,
contri bute to make the organism less capable of resisting the 
cause fit-st mentioned. Finally, it seems wo1-thy of notice that 
the joints usually selected by the di sease are those which are 
most continuously and severely overtasked, e. g., by manual 
labor (se\dng, knitting, laundry-work, in women; watch-making, 
in men). Trousseau and R emak assert that in women tho malady 
is frequently prececled by hemicrania. 

That fo1·m of the di sease which shows a tendency to pick out 
the larger rather than the smaller joints usuall y b<'gins at a later 
period of life, and may, therefore, fairly be tern iecl "senile ... 
But we occasionally rne<>t with exceptional insta nces of its com
mencement in middle life, espec ially in persons who are prema
turely atllicted with other senile changes (athrromatous deg<>nera
tiou of the arteries, calcifi cation, etc.). In marked contrast to 
the first variety, the present form of the disease is more com
mon in the male than in the female sex, ancl attacks the rich no 
less than the poor. 'l'hin people appear to be specially predis
posed to it. Colcl and clamp, and the other <1Pbil itati11g inttuences 
enumerated abo1·e, appear to ha1·e less to do with its production. 

It is 011ly of recent yea rs that attention has been drawn to 
the possibility that arthriti s deformrins and alliecl d beases of the 
joint.::; may he of nervous origin; and Pxh:;ting obsen ations seem 
to point exc lush·ely to the former, periphe1·al rnriety of the 
disease, as connected with affections of the nen·ous system. 
Remak' nn<l Benedikt' were probably the first to rpgard artic
ular affections as a resnlt of initative states of the spinal marrow 
ancl sympathetic. Indeed, Remak went so far as to call arthritis 
deform ans by a new name, "arthriti s myelitica." ancl "myeli tico-
1wurotiea." Charcot and his pupils subsequently drew attention 

1 Gn.lvanotherapie der Muskcl- und Nen•enkrankhcilen. Berlin, 18561 p. 413 et seq. 
Dcut.'!cbe Klinik, 18031 No. 11. 

1 Ucber elektriscbe Untcrsuchung und Behandlung. Wiener Med. Halle, 1861, V., 
14. See al so Deutsch. Archiv fiir kliu. l\Ied. XI. 1 p. 210. 
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to the occurrence of peculiar articular swellings in locomotor 
ataxy and other forms of paralysis; and a consiilerable number 
of similar obserrntions have since been put on record.' It is 
quite trne that these aI"ticular swellings did not invariably pre
sent the characters of arthritis deformans; they often set in with 
abundant effusion into the joint, a symptom quite foreign to the 
latter cli ·ease ; in other cases, howen~r, the clia racteristic morbid 
changes dl•veloped themselves eithe1· at once, or after a time. 
Now, evL•n if we admit that both these and other forms of joint
d isease oC"curring in the course of nervous maladies are partly 
clue to inju1·y, to which the paralyzed limbs are of COLLJ"Se mor<> 
t>xposccl than sound ones, still there arn reasons why we should 
note the strikingly frequent co incidence of joint-affections with 
cliseases of the central nervous system ; fo r there are othe1· 
grounds for thinking that the development of arthritis clefonnans 
is in some way intluenced by the nerrnus systen1. I have already 
mentioned that grief and anxiety appear to have a hancl in its 
procluetion ; and the influence of psychical causes is further 
illustrateil by some cases recently publish<'Cl by Kollts,' i11 which 
the disease followed a fright. Again, the usually symmetrical 
order of its invasion and subsequent progress ran hardly be 
explained unll's::; we assume the existence of some central causes 
situated in the nervous system. The disease is often associated 
with neuralgic ancl tropho-neurotic symptoms. Finally, so m<' 
results of treatment, particularly those reco rclPd by Remak and 
others conreming the cfl'ects of electricity direclt'cl to the nerve
centL·rs, serve likewise to support this Yiew. On the other hand, 
when the structural alterations in the V<'rtebrnl col umn are taken 
into consideration, we cannot deny the possibility of a totally 
different kinu of eonnection between tlw n<'1Tous disorders aml 
the joint-affection; the former might be d'"'"'<l as Sfcondary to 
the JattN. The future must decide whethl'r primary chang<'5 
do really occur in tlw nerve-centres, ancl in which of the forms 

1 Olmrcot, Archives de Phys.. 1808 1 I. 772.-F'onrnicr, Union mlid. 18fiD, 17.-JJrtll, 
Gnz. des H6p 18G8. :N'o. 128; Rerne scientifique. 1Bi2, No. 37.-0luiroot, Des :moma· 
lies de l'ntnxie locomotricc. Lc"ons recueillies par Bourne\'illC, 187:3.-Ponfick, lVe.H· 
pltrtf, Hitzig. in Verhamll. der Berliner med. GPi-ellscb., loo. cit. 

~Berl. klin. Wocb{lnschrift, 1873, Xo. 24. et seq. Aho Lc!Jd6n1 loc. cit., p. 159. 
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of arthritis deformans, if in any. For we can confidently assert, 
even with our present knowledge, that differences is this respect 
exist. 

A' rpgards t he strict ly monarticular, or rather "limited., 
form of arthritis deformans, it sePms always to be brought on by 
local injmy, which ke<>ps up a slight but continued irritation of 
the joint, ••ithcr tlirectly or indirectly . Thus, for instance, we 
f-incl tlw disease occuning as a consequence or continne<.l pressure 
on the ball of the great toe by the boot, or of old-standing 
luxations or sprains, or of fractures in the neighhorh oocl of or 
cxtPnding into the join ts, ancl generall y in co nnection with 
chronic intlammatory mischief in or about a joint. It is to tire 
inttnenre of such chron ic intJamrnatol'y cha nge~ that we may 
fairly attribute those rare cases of art hriti s tldomians which are 
gradually de,•eloped in oldish p<?ople out o( very prolonged 
rheumatic arthritis ("chronic a1ticular· rheumatism"). Such 
cases, in which the latter disease pa;ses gradually into the 
former one, or is found associated with it, are chiefly to blame 
for the confusion that has prerniletl between them. 

Pathology. 

Symptoms and Course. 

Thr d isease always comes on very gratlually. Its earliest 
symptom is pain in one or more joints, appear i11g antl disappear
ing without appreciable cause, or following dranges in the 
wc•athc•r or muscular exertion. The patients not unfrequently 
complain of a sense of lassitude in tlw joints, either from the 
very outset of the malady, or after the pains ham lasted a short 
time. 

Thr pains are often neuralgic in their character, radiating 
along the trark of a 11articnlar ne1Te or through an entire limb. 
In thP 1wripheric form of the disease they are usually situated 
in the finger and toe-joints, in the wrists and knees. In tlm 
more crntral or strictly sen ile form the pain is felt in the 
back, along the vertebral column, or in the hips, shoulders, and 
knees. 
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Gradually-i. e., in the course of many wePkS or months
the mobility of Lhe articulations begins to be impaired.; th<'Y are 
a little stiff, the still'ness being greatest after prolonged repose, 
as wlipn the p~tient wakes in the morning, and is only ovcicome 
by repeated movements. At the ,;ame time the articular ends of 
the bones become thickened. They are not tender, or but slightly 
tender, on p1·essun', and the skin O\'er them is nf> ither red nor 
painful. The extremities of the bones gl'Ow steadily larger as 
time goes on. They become clisplacecl, owing partly to the 
change in their own s1mpc, partly to other changes wrought in 
the joint by the morbid process. Attempts at movement are 
accompanied by a peculiar grating or crepitus, of which the 
patient is himseH conscious, and which may be distinctly felt 
through the soft pa1'ls. Moreo,·er, hard excrescences and nodu
lar maoS<'S may not unfrequently be detec·l<'d around the joint, 
which is grPatly deformed by the combined effect of all tl1ese 
changl'S. 

Eady in the disease the soft parts in the immediate neighbor
hood of the joint, or e\·en the entire limb, begin to waste; the 
muscles especially exhibit a. t10gree of atrophy which io Yel"y 
striking, and which-::tt any rate, in many cases-cannot be 
attrib11t<'d to impaired mobility of the ai·tirnlation, but must be 
vicwecl as a result of peet1liar neuropathic OJ" myopathic dis
turbances of nut1·ition. \Yhen the disease is more advanced, 
and the cldonnity is very great, the tendons also may be rigicl 
nncl contracted. \Yhen the joints of the hancl are implicated, we 
sometimes find fairly circumscribed and more or less painfnl 
thickenings, of variable size, in the soft parts of the upper arm 
or forearm. These thickenings may possibly he clue to a circum
scribt->d pro1ifpration o[ ronnective tissue br-twepn the muscles, or 
perhap$, as Remak belie,·es, to swellings in the course of the 
nerres (" 11o(li 11e11rilici "'). 

The spread of the disease may best be followed in the smaller, 
more pcl"iplwral joints. It is almost inrnriahly symmetrical, :.s 
was point<·u out by Budd and Romberg, and l't'CPntly reasserted 
by Charcot. 'J'!Jp other form of tlw clisea"<>, which selects the 
joints of the tnink, appears to obey this law of syrnrnetl'ical 
evolution less strictly ; or it may be that sy mmetry is more easily 
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traced in those joints which are more access ible to obsen ·ation. 
The disease sometimes confines its ravages lo the upper or to the 
lower half of the body. Drachmann's assertion tha t, when the 
hip-join ts are involved, all the other joints escape, and vice versa, 
i:; decidPdly erroneous, for not only arc the intPn'ertebral articu
lations almost always affec ted in conjunction with the hip-joints, 
but it is far from unusual to fiml one or both knres, a shoulder, 
etc., simultaneously implicated. Moreover, when the patients 
arc adrnuced in years, the joints of the trunk and those of the 
extremiti es may be attack ed together, as I have already pointed 
out. 

or the di[erent regions of the body, the hands are pre-emi
nently liabl e to exhibit a deformity which is absolutely charac
teri stic. The fingers, u sually from the index to the ring- finger, 
more rarely the little finger al so, are lkxed ; the metacarpal 
ends of the first phalanges are cli slocated towards the ulnar, less 
commonly towards the radial side. Similar cbanges take place 
in the cat·pal ends of the metaca rpal bonPs . As a result of these 
altera tions, the fingers am di splaced and a1Tangedin an imbricate 
fashion ov<'r one anoth Pr, either towards the thumb 01· towards 
tbe littl e finger; the hancl comes to resemble a. bird' s claw, 
especially when, as is not unusual , the hand itself is fi xPCl in the 
altitnd!' of extension. For the rest, there am many indi1·idnal 
deviations from thi s type of deformity; these hal'e been fully 
describ,,d by Charcot as special varieties. The th nm b is usually 
spared , ancl remains freely mornble, and, with its aid , the 
patient often learns to use his hands with great clPxterity, not
with ~ tancling the crooked state of the fingers. In the feet, on 
the contm1·y, the great toes are more frequ l'ntly and more 
seve1·<•ly a ttacked than their neighbors. 

" ' hen the di sease affects the larger joints-thP hip, knee, 
shoulder, or elbow-sho1'lening of the limb is the most obvious 
of the effec ts prodncPCl ; and the patiPnt's limping ga it, cansed 
by tl JP shortening of the thigh when the Jiip is the affl'cted joint, 
form s one of the most important and constant of its sy mptoms. 

'.l'hl' di sease of the vertebral column (spondy lil is deformans) 
in whieh complete ankyl osis of the true joints, with fo1·mation of 
osseous bridges between contiguous vertebrro, is more common 
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than in other regions, is chiefly characterized by g n•at cliflirnlty 
of movement or even complete rig idity of the spine, with pains 
radiating from the back. \Yhen the cer\"ical Yertebrre are 
affected, the patieut is unable to bend or rotate his head ; when 
the disease inrndes the dorsal or lumbar spine, the body is short
ened and twisted. !.foreoYer, the nuious irregularities in the 
vertebral canal may cause cornpressio11 and initrLtion of the cord , 
of the nerves gh·en off from it, or of the spinal ganglia; and it is 
to such accid0nts as these tlmt some part of the frequent disturb
ances of innervation which 11ave recently be<' n attracting atten
tion- viz., the shooting pains, paralyses, tmd trophic changes
ma.y with some degree o[ likelihood be attributed 1 (p. 160). 

Pina.lly, cases occur in which all the joints of the body, those 
of the limbs as well as those of the trunk, the lowPr jaw, cla1·icle, 
etc., g radually become afiected, and the patients cli-ag on a mis
erable existence fo1· years without being able to move. 

The course of the malady, though exceptionally slow, is 
u sua lly progressil"e. \\'hen once folly developed, it has never 
been known to reeecle of its own accord. Trea tment exerts little 
influence upon it, and that only in recent cases. On the other 
hand , the di sease oft0n comes to a stop for long intenal s of 
tim e. Many months or ernn years may elnpse before fr0sh 
joints are implicatecl; ancl even in those already di seased the 
structural changes go Oil very slowly, with intervals O[ perfect 
quiesepnce, each exacerbation se tting in with severe pain and 
some slight febrile disturbance. Apart from this, the malady 
runs its entire course without fe,·er, and, roughly speaking, 
wi thout se,·ere constitutional distn rbance, always excepting 
those rare cases in which the disease of the spi nal colnmn leads 
to scconda1-y affections of the cord. 

R epeated observations made by Drachmann showed that the 
amount of phosphoric acid in the urine was diminished (l.194 
gmmnws in twenty-four hours instead of the norn1al quantity of 
2.5 to 5.8 grammes). No other changes in the composition of 
the urine are known to occur. 

1 Cf. J. Bergson, Zur historischen Pnthologie der Bracbia.lnemalgieu. Berlin, JSGO. 
Virdww (in his Archiv. and in Vcrhandl. d. Be~liu med. Gcsellschu.ft.). Leyden, Joe. 

cit. Rottcr, loc.cit. 
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11Iorbid Anatomy. 

The joint-afkction is a chronic panarthritis, all the constituent 
parts of the articulation-cartilage, bone, ancl synodal mem
brane-being implicatecl in the inflammatory process. 

In a fully-clevelopecl case of the disease, the a1·ticular ends of 
tho bones are seen to be thickened aml flatL('nPd out, with protn
berant margins which overlap the c1iaphysis like projecting lips, 
and are stuclcled with irregular bony ontgrowths which arc 
smooth ancl rounded mther than pointed. Thu cartilages are 
thi11nrd and split up, soft and veh·etr in patches, a11d rough or 
villous; at many points they have undcrgouo complete absorp
tion . aml the denuded surfaces of the hones are in contact with 
c:ich other. Tl1e microscope shows the intercellular substance 
to be no longer uniformly hyaline, but fibrous ancl split up, 
while the cartilage.capsules are enlarged aml filled with a nnm
her of corpuscles, many of which are undergoing fatty degener
ation . 

Tho mutual friction of the ends of the bones dming morn
ment of the articulation gives them a smooth and lustrous 
surface, traversed by delicate strim, running parallel to the 
direction of rnol'ement, which are scratched by slight in-egnlari
ties or detached osseous or cartilaginous particles. The bony 
sockets, i ntended to receive the heads of the bones (as in the hip 
aml shonlclcr), are not unfreqnently enlarged by this process of 
grinding; the heacl of the bone, indeed, niay slip altogether out 
of its original place into a new'socket thus made for it. Some
times, again, the natural socket is narrowed and deepened by 
stout marginal protuberances, and the mobility of the head in it 
greatly impaired. The above changes are all limited to the 
epiphyses, whose tissue is rarefied throughout and osteoporotic 
in parts. It is only in the uppermost subchondral layer of the 
epiphysis that the mechanical irritation causes an overgrowth 
of bone-tissue; this layer accordingly acquires an ivory-like 
hardness. 

The ligaments and inter-articular cartilages likewise are usu
ally frayed out ancl more or less destroyed by fatty metamorpho-
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sis. 'fhe synovial membrane is thickened, and not very vascular 
as a whole; but its villous processes where it is reflected on to 
the bone arc more Yascular, longer, and more abundant than 
usual, giving it a spongy appearance; long filaments often pro
ject into the articular cavity. In rare cases, we find the capsule 
more or less ossified hy thick, shapeless plates o[ bone project
ing from the edge of the cartilage over the capsular ligament, so 
that the joint comes at last to be enveloped in a bony shell made 
up of separate pieces (Yolkmann). 

The contents of the articular cavity are nearly always clirnin
ishecl in amo unt. They consist, in the later stages of the clisease, 
of a turbid, viscicl, recldish yellow or redclish liquid, containing 
degeneratecl epithelial cells, scrapings of cartilage, and shreds of 
articular villosities. Loose bodies are by no means rare in the 
interior of the joints; they consist of bits of cartilage or bony 
outgrowths that have become detached. 

Jioppe-Scylcr has analyzed the fluid from the hip-joint in two cases of arthritis 
dcform:ms. It was alkaline, clear after filtration, nnd furnished a clot on boiling
a clot partially soluble in water. Ju one case 1,000 parts of the fluid contained' 
942.72 of water, 23 .U> of mucin, 20.92 of nll.mminoids, 0.93 of ether-extractive 
(cholestcrin, lecithin, traces of oily matter), 1.3 of alcohol-extractive, 0.65 of watcr
extra.ctivc, 1.53 of acetic acid extractive, and 8. 7!) oI inorganic matteN. The large 
proportion of mucin is the? chief point of difference between this iluid and normal 
synovia (Frerichs in Wagner's HandwOrtcrbuch dcr Physiologie., Ill. p. 463.). 

The soft parts about the joints-the tendons and muscles
may also be involved in the morbid process. The tendons and 
their sheaths, as well as the bursre 1nucosre, are often found 
ossified in olcl cases (the combined tendon of the psoas and 
il iacus is the most frequent seat of this change); sometimes the 
tendons are quite frayed out and thinned. The muscles may be 
more or less wasted and undergo degeneration into fat or con
nective tissue. 

As regards the genesis of these changes, we may conclude 
that the disease of the articular cartilages stanLls foremost in 
importance, even though chronic inflammation of thP synovia l 
membrane may perhaps precede it in point of time. Yolkmann 
reganls the disease as essentially one of the carti lages; active 
proliferation takes place over their entire surface, though it is 
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most marked at their free edges-those turnecl towards the syno
via l sinus ; the cartilage-cells divide and multiply, and tlie 
intercellula1· substance, too, increases in quanti ty . Soon the 
overgrow th or the cartilage renders its free border more and 
more protubera nt, and compels i t to overl ap the diaphysis. .\. 
progt'l•ssive ossifica tion of the newly-formed layers of cartilage 
sets in simultaneously in the deeper parts nearest the bone ; 
and while the cartilage itself continues to furni sh new material 
for ossifi cation, the marginal protuberances are gradually con
ve1-ted into the tuberculated or nodular masses of bone already 
described. Hence these bony projec tions-so long, a t any rate, 
as they continue to grow- are always coa ted with a thin layer or 
soft tissue which either is, or has been, cartilaginous. The 
enlarg<' lll l' llt of the articul ar ends of the boues by mm·ginal 
excrescences cannot occur without displacement of the a ttach
ments of the capsular ligament, which neady always coincide 
with the line where. the cartilage joins the bone. Accord ingly, 
the marginal excrescences carry the capsule with them as they 
grow. But thi s displacement of the capsule is of ten very irreg
ular; folds or bands of the fibrnn s membrane dip down here and 
there between the protuberances and lead to the forma tion of 
pockets or diverticnla, which often contain loose cartilages. 

During this overg row th and ossifica tion of the arti cular car
tilages, free scope is n,llowed for expansion at their margins ; but 
where they arc actually opposed to each other, the phenomena 
in ques ti on, though essentially similar in their na ture, proceed 
at a far slower rate. Here, too, the cartil age undergoes prolife
ration; it may form warty prominences ; its deeper layers 
become o sified, bnt, owing to pressure and mn tnal fri ction, the 
ossifica tion of the deeper layers is sooner or later associated with 
decay of the superficia l strata, which spl it np in to fibres, or 
become fa tty and are worn away; so the newly-formed bone 
comes at last to be den nded . 

'fh e atrophy of bone, which progresses simultaneously with 
the aborn phenomena of growth , does not consist, accord ing to 
Volkmann, in a simple wearing away of the denuded articular 
smfares. The process is, in the main, always subtlwnclrctl. and 
consists in an inflamma tory wasting o[ the bone-tissue. 
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The internal organs are found, on post-mor tem examina ti on, 
to present nothing more than the usual senil e changl's, or the res
idues of the intPrr urrent malady that ea rries off the patient. It 
is only in spondylilis difornwns, as I ham already stated, that 
wo migh t cxprct to find secondary changes in the spinal mar
row ancl its membranes, or in the trunks of the spi11al nen-es at 
the in tervertebrnl Iora.mina, or in the spinal gang lia, more imm e
diatply associated with the join t-affection. Such changes ha ve 
actuall y been observed, as in R otter·s p ublished case. In some 
form s of arthdtis-n·lated in some dt>gree, at uny rate, to the 
di sC'asc we ar P now considering-occurring in connec ti on with 
locomotor utaxy, p0ruliar changes have been noticed in tl w corcl 
besides those p roper to the latter disorder ; I a llude especially 
t o atrophy of the anterior horns or intlammato1·y swelling or the 
spinal ganglia; anc.l these chang(\S have been viewed as 1Jri mary , 
i. e., as the cause of the articul ar affection (Charco t). But thi s 
view wan ts more data to support it, especially as sufficient 
attention has not hitherto been pa id to the condition of the ver
tebral coh1mn and its consti tuent parts in such cases. 

D iagnosis. 

Arthritis defo1 ·mans cannot be certainly distinguished from 
many or its neighbors, espec ially from chronic rheumatic >ir thri
tis and the ar ticula r neuroses, so long as the characteristic 
deformiti es a..e still absent and the symptoms consist merely or 
pain >ind slight swelling of the join ts. Npvertheless, the fact 
that the fo rmer of these two malaclies-ch ronic rheumatic arthri
tis-is usually developed as a seqL1el'1 of acute polya rthritis, 
may help us to anive at a correct decision; whil e to di stinguish 
a rthri tis deformans at this early stage from the articul ar neuro
ses there arP scarcely any criteria, except the very uncertain 
ones cleri vecl from the possible predisposition of the patient to 
nervous a ffections in general. At a later period, when the 
deformi ty of the joints is once distinctly mani[est, the d iagnosis 
is easy, PS pPciall y in the peripheri c fonn of the disease, which 
begins in the smaller join ts and ex tends symmetrically ; with 
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gout, indeed, i t is scarcely possible to confound it. (See al ·o 
diagnosis o[ gout, p. 120.) 

The recognition of the other fo rm of the disease, tha t which 
attacks the targe t· joints, is based on the age of the pa tient, the 
grac.lual onsPt. u.nd ex c:e:;s i,·ely sluggish course or the disease, 
thP ab>ence of fever, the stiffness of the join ts, the grating that 
may often be pereeived , the deformities and bony excrescences 
which are made all the more apparent by tl ie wasting of the 
80ft parts, t he shortening of the limb, and finally, on the absence 
of a ny hi story of inju1-y a nd the exclusion of other forms of 
joint-di smse. i-lponilyliti s defonnans is eha1·actl'l"ized by much 
the sant» syrnptoms-the ad vanced age of the pa tiPnt, the stiff
ne:;s, shortening and curvat1ue o( the vertebral column, and the 
slow, apyretic progress of the malady . 

Finally, there are cases of chronic rhettmatic arthriti fol
lowing acute arti cular rheumatism1 whi ch, a[tt> r runni ng a slow 
eourse, come ultima tely to exhibit the de[onuity cha1·acteri stic 
of arthritb deformans. It is chiefl y to t he existence of sucl1 
cases, whose precise nature cannot a lways be ascerta ined, that 
t he e1To1· o[ wholly identify ing "chronic artieular rhenmatism ., 
wi th '~ arthri ti:::; deform a.ns 1

' must be ascribed. In many such 
instances the two di sorclero merely complicate each otl te r, and 
the likelihood of theii· doing SO is \ 'B l")' ltllll"h increasecl hy their 
being both brought on by much the same set of cansL'S. Tn other 
c·ase"S, again , it is ju8t 1wss ible that the chroni c rli ernnali l' a rtllri. 
tis may pass into arthriti s de[orrn ans, i. e., that a joint "-hich 
lms for a long time been snffcl'ing from the former aff Petion 
may ultima tely present the deformity characteristic o[ the latter 
(tiee also p. 152). 

D uration ancl Jss11e. P rognos is. 

'l'he lluration of ar thri tis deforma ns is on ly limited by that 
of the patient's li fe. 'l'he di sease shows no tendency either to 
sponlaneons rerorn1-y or to death. Accordingly, it u suall y goes 
un fo r many years, when the pa ti ent's li fe i,; not cut short by 
any in tl' ITUITent malady,-for ten, twenty, tllir ty yea rs, or eve11 
lo11gPr. It :-;ometim e::; la:::; t::5 until extreme old age, cansing no 

\'OT ... . X\' J. - :n 
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distul'bance of the patient's general health save what i; llLL" to 
inte!'lerence with his movements. 

Hence, the prognosis-so far as clanger to life is concernecl-i" 
by no means gloomy; but, as regards the chance of rncovery, it 
is less hopeful. The purely senile fo rm of the d isease-that 
which begins in the ,Loin ts of the trunk-is peculiarl y inaccessible 
to treatment; on the other hand, the periphel'i c fo rm has recentl y 
sltown itself not unwilling to yield to appropriate remedial 
measures. 

Treatment. 

It is h:mlly necessary to speak of special prophylac ti c meas
ures in con1wctio11 with arthri tis defot·mans, for o f i ts prox imate 
cau:::;es we k now nothing, ancl the removal o( tho more gen{'ra l 
ancl remote conditions that favor it s clevelopment is, [or the nrnst 
part, outside the proper business of the physician. " ' hen we 
have saicl that the ord inary rules O[ hygiene mnsl be obSeI'\'ed, 
we have S<ti cl all there is to say; perhaps, indt>t•d, we may lay 
special s t1·ess on prntection against the weather. 

\Vhen once the disease is established , tr1•atmeut may be 
expec ted to do more fo r the peripheric than fo r the <'entral m· 
senil e 1•ariety of the disease. Still , in the abseuce of anything 
better, the remedial measures I am about to suggt>st fo r the for
mer may be ernployecl fo1· the latter variety likewise. 

Of internal remedies, iodine has shown itsplf to be the most 
useful. It may either be given in thp fo rm o[ the tincture. as 
recommended by Lasegue (ten drops three times a dny. in 
sugared wa tf' r or in wine, gradually increa::i ing the close to a 
maximum of fi fteen grains of iodine daily), or as iodide of potas
s ium in solution, with or without the addition of small q uanti ties 
of uncombined iodine, the close being progressively increased with 
continual reference to the sta te of the patient's dig<•stion. By 
following this plan for several week s we often Hnrc<>ecl in allay
ing the pain and also in reducing the amoun t of S\\'elling to some 
extent; we ma y even check the onward progress of the disease 
fo r a considerable time. ~\II other in ternal remedies which ha1·e 
been recommenclcd (mostly the same as those which used to be 
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given in chronic rhenmatic artluitis) are as good as nseless, anll 
are certainly inferi or to iodine. 

BesidPS g iving iodine internally, we may apply it ontwardly, 
by painting over the swollen and painful joints. This rnu' t 
always be done with care, so as not to irritate the skin overmuch, 
for intlamrnatory irritants in the neighborhood of the joints ten(l 
rather to promote than to retard the morbid process going on in 
their in terior (see p. 1153). Hence, too, all powe1·ful deri vatirns, 
such as blisters, etc., which are eflicacio us in many other form s 
of articular inttammation, shottld be a\·oided in the present one . 

• lmong external remedies, elec tricity and warm baths are the 
best. In the hands oE Remak, Flies, J\I . i\Ieyer, Althaus, and 
others, the ascending continuous current has produrecl either 
relief or positive improvement. The positive pole of a ba ttery of 
10- 15 elements is applied by a rheophore of small surface to the 
affected joints of the hands ancl fingers, while the iwgative pole 
is placed in connection with the forearm, at some little di tance, 
by a rheophore of larger area. Galvanism of the cen·ical sym
pathetic has been found benefi cial by many obst>rvers. 

" ' arm baths, whether natural or artificial , shonld be em
ployed just as they are in chronic rheumatic arthri tis. The 
reader may refer to what I have stated under that head . 

It is important, in all forlll s or the uisease, to maintain the 
functional mobiJ i ty of the affected joints, as far as possiblP, by 
means of active an(l passive movement. Absolute rest promotes 
stilfness of the joints, and may lead to the limb becoming fixed 
in some abnormal position, as well as to atrophy of the neighbor
ing muscles. Special instruments have been dev ised (by Bonnet) 
to enable the patients to carry out passive mornments in a sys
tematic way without assistance. These instruments arc clescribecl 
in works on snrgery. 

The treatment of arthriti s deform ans, when it is limited to 
one or to a few joints, is chietly surgical , and need not, there
fore, be di scussed here. 
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If is tor ical Introditction. 

Rickets (rachiti.rnrns, 11wrb1ts anglicus, arliculi rluplicati. 
Zwiewacl1s, Doppelte Glieder) is a disorder of nutrition peculiar 
to childhoocl, wl1ich leads to overgrowth with ddicip11t rakilka
tio11 of the tisSLLPS destined to fol'ln bone, and co11sequently to 
interference with the growth of the skeleton, with trnnsiPnt or 
permanent defol'lnity of many of its constitut•nt parts. 

Onr knowledge of rickets as an independent disease> dates 
only from the middle of the seventeenth century, when itH pn•va
lence attracted the notice of English physicians, ancl led to its 
being thoroughly investigated by a committee specially appointed 
for the purpose (Glisson, 13ate, ancl Regernorte1·), the result of 
whose investigations was published by Glisson in the year J 650. 
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Tl1<>rP run be no doubt that the disease liatl hPPn in existPIH'P 
long befo1·p this tilll<', bnt it hacl not attracted attt•ntion. Stiebel 
assHts that an anrient statne of Aesop, tl1e fabnli:;t, exhibits 
defo1·mities whirh show that lw had snfferecl from riekets in 
infa1wy. Hippocrates is supposed to ha,·e alluded to rickets in 
his dPsrription of certain deformities (De artfrnlis); similar alln· 
i:-ions 11..c·n e bren tra.l'ed in the WOJ'ks or (_--htlPn, Celsns, and Zarn· 
tus Lnsitanus. Still morP distinct is thP ease desnihetl h.r ,John 
Baptist 'l'hl'Odosius, of a chikl seventeen months old, whi<'h suf
ferPd fl'Om Pxtrem(' weakness, with curvature of the spine and 
ribs. F inally, the statements of Heusner, l•'ol'llii us, aml S<'henrk 
l1•avp no doubt as to tile fact that in the sixlPenth cent ury rick
Pts must have bet'n fa1· from uncommon in Switzerland , 1';1·an<·e, 
ll ol lancl, aml Germany. Still, it does seem as though tl11• dis
ease had spr<'ad in an exceptional degree O\'er Englantl in the 
ea rl y part of the seventeenth centnry; at any rate, we know that 
it benuue a subject o[ interest about that time, and was d iscussed 
in monographs, amo ng which that of Glisson, though snbsequent 
in point of lime to those of \Yhistler, Garancier, and Boot, eXl'els 
ir~ rivals in thoroughness and insight. Glisson himsplf thought 
thP di:;eaSt:' a new Ollfl, wh ich-according to the result Of inqui-
1·ips set on [oot by himself and his colleagues-niade it ,; first 
appearanee in Dorsetshire and Somersetshire between 1612 ancl 
1620. ](p gave it the name of ·' rarhitis," partly lwrnuse of the 
pho1wtic rcsc'mblance of this word to the vulgar English na111e of 
·'rickets" (from the Anglo-Saxon ricq 01· riek, a J1ill ock), partJ,,
lwcause it pointed to the special deformity o[ tlw vertebral col
mnn I.Pax")· \\'hen public attention had once !wen drawn ro 
the disease, publications about it bpgan to app<»tr in all quart1•rs 
of EuropP. ~~pec ially in GPrmany, aml di:-:t·ussions Rf't in ron-
1·1•1·11i ng- its trne natm·p and ransP. Sonw "TitPr::-i (Stord1) con

tente<l themsPln•s with the hroad explanation that the disease 
rnnsistecl in a clbtnrbancP of tlw growth of the hones and mus
dP~, owi ng to llllP<}llftl diRtJ·ibntion Of thP lllltl'iPnt jnirfl':-\; others 
(Portal) we1·e imwilling to recognize it as an inclepe1Hlent dis
PaRP, prPfPl'l'ing lo l'Pg"n.l'd it as a ~_rmptom o f variOHR distin ct 
rnaJa<liP8, l'hif'fl:v of fl d_v~rrasir orclPJ', Rllrh flR R-,vp hili ~. srOJ'
hntn", :;nofulo8is, arthritb, Ptr. Other:;, agnin (!Infeland), 
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regarded it as a scrofulosis becoming localized in the osseons 
system, or as a syphilitic disorder (Boerhaal'e). Finally, thP 
majority followed Glisson in considering it the same as mollitie,; 
ossium , a view not without its adherents in our o wn day, among 
wh om Trousseau and Las0gue, Stansky, Bouchut, Hohl , Bey lard , 
may be enumerated. (Cf. i\Iollities Ossium.) 

The rise of scientifi c chemistry towards the close of rhe last 
century, and the progrnss of normal and pathological hiotology , 
shed the first rays of light on the chemical and structural changes 
that occur in ri ckets, and on the way in which they diffe1· front 
norma l prncesses. The former branch or the subjec t was inve;
tigatprl by F onrcroy, Bolba , Rees, Sch lossberger, J\Ia1·chancl , and 
Friec1J eben : the latter chietly by Rufz, Koelliker, Brnca. II. 
J\Ieyer, Yirchow, and 11. J\foeller. Virchow desen•es special men
tion for hadng conclusively established the non.identity or 
ricket; with mollities ossium. 

Another step in advance was taken by El saesser (1843). He 
cliscol'ered th t• pec uliar change wrought by the rachitic proce's 
in the skull , and gaYe it the name of "crani otabes." Lastly, 
we may allude to the experimental researches begun by Chossat 
and carri ed on by ,J. Guerin, wi th especial reference to the rn ocl e 
of origin of rickPts, and repeated since that time by various 
inquirers pursuing the subject in different directions. 

Etiology a1ul Pathogeny. 

Rickets is one of the most common of c1i sPases, and exists in 
e,·ery quarter or the globe; it is most common, howe,·er, in cold 
anc1 clamp regions, such as England, Holla ncl, certain parts of 
Germany and !?ranee. Unfa,-orable circumstances, wan t or light 
ancl air, contribute la1·gely to its development. Hence, the dtti
ease is more common among the poor than among the well-to-do. 
It is especially abundant in great cities with a large proleta riat, 
in densely populated quarters, in the overcrowded, ill-ventilated 
dwellings or t l1 e poor. 

The following arc some data concerning the relative frequency of t11c di sease in 
different locali l.ies. Kuct.tncr says tliat in Dresden 25 per cent. o ( all the children 
arc ri ckety . At l">raguc, Hitter von Ri ttersl..iain found 521 l'i ckcty persons among 



RICKETS. -ETIOLOGY AND PATHOGENY. 171 

3,875 brought to the polyclinic from 1860 to 1862, i.e., 1:3.4 per cent. of all the 
out-patients (adu lts and children together); 1,623 of them were children under fh-c, 
and o[ these 504, or 31.1 per cent. were rickety. At Copenhagen, on the other 
hand, Bruennichc observed only 163 rickety ch ildren (6.3 per cent.) among a total 
of 2,595, from 1862 to 1867; and among a residue of I ,883 children, after exclusion 
of those above five years of age. 159, or 8.4 per cent. In London, Gee found only 
2.3G per cent. of the in-patients at the hospital for sick children rickety, while the 
proport ion of rickety subjects among infants under two years of age amounted to 
30.8 per cent. At :M.anchcstc r H.itchie met with 219 (30.a per cent.) ri ckety children 
among 728 out-patients. In Philadelphia, Parry found 28 per cent. of all the ch il
dren under fhrc showing signs of the disease. The registe r of out-patients at the 
University Polyclinic of Berlin for the summer session of 1870 gives 80 cases of 
rickets among GOG children (12 per cent.): in the summer o ( 1871, 120 rases among 
1,000 (12.6 per cent.); from October, 1871 , to the end of December. 1872, 355 cases 
among 3,266 (10.9 per cent.); during the year 1873, 2!)!') cases among 2,764 (1 0.7 

per cent.). 'J'he total number of 7,0DJ sick children thus furni shed 8G6 cases of 
rickets, i. e., 11.1 per cent. IC we deduct all the children over fh·e years of age, we 
find that 650 cases o( rickets were observed among 4,71,j patients (13.8 per cent.) 
between Oct., 187 1, and the cud of 1873. 

The period of the first dentition (from the sixth to the thir
tieth month) is the usual time for the appearance o[ rickets. It 
then becomes gradually less frequent till the fifth year of life; 
between the age of five and puberty it is quite an exceptional 
phenomenon. 

The disease is sometimes de,-eloped in 1dero; in such cases it 
may be found, at birth, to have alrerrdy run its ronrse (frntal 
rickets), or it may progress after the chilcl iti born (('o ngenital 
rickets, after \Vinkler). '£he latter variety-congenital rickets
likewise includes those cases which exhibit the changes in the 
bones-the swelling of the epiphyses-Yery soon aft<'r birth. 
during the first few weeks, for in such cases the tendency to the 
disease, and even its origin, must undoubtedly be refened to the 
irltra-uterine period of life. Still, although the exiotence of 
frntal and congenital rickets cannot be denied (as has bc'en done 
by Boerhaave, Van Swieten, Zeviani, and others), we must be 
careful how we inclucle in this category many cases originally 
assigned to it by Glisson, Storch, l\Iorel,' Klein, and many other 
writers down to our own time; for many deformities of the 
skeleton met with in the fcetus and the new-born infant used to 
--.-8. Vl.~lermonde. Recueil pGriodique. VII. 17571 7 Juillet, p. 4!Jl 
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be set down, particularly by the olcler observers, as llue to 
rickets; whereas we have every reason to believe that they were 
either certainly or very probably due to dioeases of the bones o! 
a wholly different kind (B. Scharlau, Urtel) . 

Again, many observers claim to have seen l"ickets begin even 
ajler puberty, though before the development o[ the skeleton is 
complete (up to eighteen or twenty in the female, and twenty
two to twenty-five in the male sex). Thus, Glisson mentions 
two cases between sixteen and seventeen ; Portal, five cases 
between fifteen and eighteen. Oilier considers certain curvatures 
of the spine, developed in subjects not previously rnchitic, abo 111, 
the age of seventeen or eighteen, as the expression of a rachitic 
tendency (rncltitisrne tardif) ; and Tri pier adds five cases in 
which swellings 011 the upper and lower extremities made their 
appearance in young men. Meanwhile, a ll the above cases, and, 
indeed, the very occurrence of l"ickets after pube1·ty, must be con· 
sidered donbt(ul so Jong as the specific charncter o[ the changes 
in the bones has not been proved by microscopical examination. 

The following figures illustrate the comparative frequency of rickets at different 
ages: 

Gufrin's Statistics. 

Before birth ... 
During the 1st year of life. 

" 2d " 

" 3d " 
" 4Lh " 

" 5th " 

I VonRittersluiin"s Statistics. 

3 During first six months of li fc... . . . 91 
98 41 second" ...... 17,) 

.... 176 From 1 to 2 years .............. 154 
35 <I 2 H 3 II 62 

19 " 3 " 4 " 1,:; 
10 " 4 " ,; .. 

}l,rom the Gth to the 12th year of life 5 " .j " 9 '' 17 

Tota.I .... . ....... 346 Total . .......... . . . ...... . J21 

Bru~nniclw's Statiatic1. 

During first half.year .. 
" second " 

}"'ram t to 2 years .. 

" 2" 3 " 
.• 3 " 4 " 

.. .. " 5 u 

" !) " 8 " 

Total .. . 

Rilcliie'a SUttiatica. 

1 During first half-year. 
19 " second " 
79 From 1 to 2 years . ... 

47 " 2 " a " 
"3" 4 

. ~J1 
iG3 

" 4 ;< ,; " 

Total .... 

fjJ 

. .... lO!J 
23 

. 219 
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Many au thors believe in the infl uence of sex, while others 
contest it ; but the statemen ts of the for mer are so li ttle in har
mony with one anothPr, that we may fairly conclude that there 
j,; no great difference between the sexes as regards their liability 
to ri ckets. 

GuCrin gives 148 boys to lnS girls; Ri tter von Ri ttcrshnin, 290 boys to 231 
g irls; Brucnnichc, 108 boys to JJ girls; the proportion between the sexes in the 
total number of pat ients seen being nearly equal (1,337 boys to 1,258 g irls). 
Ri tcl1ie g ives 128 boys to 91 g irls. Dufour found the number of rickety g irls 
fi fteen times, Marjolin twenty times, as g reat. as that o( rickety hoys. 

Ilerndi trny inflLLence may be traced with certain ty in many 
cases of ri ck ets. 'J'he tendency is most often inheri ted from the 
mother, traces of previous rick ets being less often observed in 
the fa ther ol rickety children. There a re fo n1il ies in wl1ich all 
or a majori ty of the children become rickety withou t our being 
able to ascribe the malady to any external noxm of a u niform 
kind. On the other hand, it has been not iced that in t wo or 
more families, living under the •ame roof and in exactly the 
same way, only those children became ri ckety whose father or 
mother hacl previously suffered from the di Rease. The influence 
of inlwritecl predisposition is further illustra ted by many cases 
of io:tal or congenital ri ckets for which no other cause, such as 
syphilis or di sease oJ the placenta, could be made ou t. OJ: 
course. when causes of the la tter kind a re in operation, the case 
is not one oi true inheri ted rickets. bu t of rickets acquired in 
ulero. 

Other constitntional malaclies in the parents may likewise 
contrib t1te to produce rickets in the offspring, especially, as 
appea rs Crom the e" iclPnce collected by Ri tter v. Rittershain, 
chronic tnbPrculosis in the fa.ther. Ile fo und se,·en tuberculous 
fathers and four tuberculous mothers among the parents of 
seventy-six rickety children whose family history he was able 
to im·estigate. Again, constitutional syphili s in the parents is a 
cause of rickets in the children; but its influence is far smalle1· 
- a t least, on the ordinary form of the disPase which sets in 
cluring teething-than the authority of Boerhaave (il..plioris1n, * 1482) might lead l) S to suppose-perhaps, because the children 
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of syphilitic parents usually die, either in utero or very soon 
after birth. " 'hen they survive, they seldom fail to ham 
rickets. On the other hand, it has been shown by " ' egner, and 
subsequently by Parrot, "' alcleyer, and Koebner, that those 
children of syphilitic parents who die early constantly exhibit 
morbid peculiarities in the growth of thei1· bones, in addition to 
the specific lesions of syphilis-peculiarities closely analogous to 
those met with in extra-uterine rickets. Hence, it must still be 
left an open q Lrnstion whether syphilis should be considered the 
most effectual cause or intra-uterine rickets, or whether-per
haps more justly-the bone disease should not rather be viewed 
as a specific result of syphili s, wholly distinct from rickets. It 
is probable that many of the cases of so-called rickets, developed 
during the carlie~t stages of life, were really instances of syphi
litic disease of the bones. 

Finally, debility from whatever cause, anromia, chronic dis
charges, enfeebled nutrition in one or both parents, advanced 
age at the time of procreation, may all promote the development 
of chronic disease in general, and of rickets in particular, in the 
offspring. 

Among exciting causes improper feeding takes the foremost 
place. Its importance was known, in a general way, even to 
Glisson and his contemporaries. Subsequently, however, J. L. 
Petit's view became popular, and it was thought that earl y 
weaning Iormed the principal cause of rickets. Petit taught 
that to prevent rickets it was necessary to keep the infant at the 
breast till all its teeth hacl cut the gums. Zeviani, however, was 
not without adherents in the belief that rickets was brought on 
by precisely the opposite error, viz., by keeping the child at the 
breast for too lbng a time. Both views are to a certain extent 
legitimate. 'l'he evil does not lie in the mother's milk (supposing 
its composition to be normal), but in the fact that when the 
infant is prematurely weaned the nourishment substituted Ior the 
mother's milk is unsuitecl to its digestive powers and the require
ments or its organization; while, on the other hand, when it is 
kept too long at the breast the milk alone becomes insufficient 
for its nourishment. At the present time it seems more neces
sary to insist on the latter than the former of these considera-
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lions; for tlw agitalion which has been canied on, and I"ightly 
(':tnied on, by physicians against the ]JI"ematnrn weaning and 
al'ti1icial feeding or infants, has recently led, at any rate in Ber
lin, to an eI"ror or an opposite kind in the minds of a large mun
her o[ the public. 'l'hey have been led to believe that an infan t 
cannot be I"estrictcd too long to the milk or its mothel' or of a 
wet-nurse. Indeed, in the mral di stl'icts \o r Germany) a large 
- pl'I"haps the larger-propoI"tion of all the cases of ri ckets is 
fu1·nishetl by childl'en who have been kept at the b1·east till they 
nn• a year old, 01· even oldel', without being supplied witl1 any 
additional nouri sliment, or at most with ex tremely little of it. ' 

But it is not the particular kind or foot!, nor any "pecial 
quality or constituent or it, that causes rickets. Any diet un
suitetl to the child' s age and the state of its development will 
bring on ri ckets, as is proved by the occurrence of the malady in 
ehikll'en fed in the most divers ways. .\ttempts ha,·e been made 
to prove experimentally the power oE nnsnitable noul'ishment to 
µ:ener::ite the di sease in the g row·-ing organ i~m. GuCrin took pup· 
pies away from their dam and kept them on a meat diet. 'l'hey 
are saitl to have shown all the signs of I"ickets in its mos t typi
cal fol'lll after fonr 01' five months or this treatment, while other 
vuppies of the same litter, suckled in the usual way, remained 
in good health. But a more recent series o( experiments con
ducted by L. 'l'ripier on cats, dogs, anc1 chickens has p1·0,·ed that 
while.such unsuitable feeding may undoubted ly eanse the death 
of any or the animals subjected to it, it fails to induce trne ri ck
l'tH. Otht•i·s, again, set ting ont from the fact that the bones or 
rickety child1·en are less rich in mineral const ituents- eRpeeially 
lime ancl phosphori c acid-than normal bones (1·ide i11fm, p. 
187), have tri ed to lay the blame on a want of those const ituents 
in tlw rood s nppli~d . 'fhey refel'to the experiments or Letellier, 
Yon Bibra, Chossat, and ;IIi!ne-Edwards, junior;' Chossat hay. 

1 The chief reasons why infants are kept as long as possible at the breast among the 
lower orders are : firl!t. the convenience and cheapnes.'> (?) of this mode of feeding 
them; secondly, the prevalent belief that lactation protects the mother from the risk 
of renewed pregnancy. Among the wealthier cla.._~es there is the added dread of the 
child'z; becoming restless; when a wet-nurse is kept. her personal interest tells the same 
way, and induces her to avoid b:\bituating the cbiltl to other nourishment. etc. 

3 Vitle fi lil11u., L ehrbuch tl. pbysiolog. Chemie, 1808. p :Hl7. 
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ing prodnf'ed deformity of the bones in pigPo ns, a nd J\lilne
Eclwarcls in clogs, by feeding them on a did defi cient in phos
plioric ar id and the salts of lime. Ifrrn again, :is FriPcll elll'n 
proved by repeating Cho,sat' s experiments and making a care[ul 
analysis of the bones, true r ickets is not produced ; then• is 
merely a diminution in the earthy constituents o( the bone- ti s 
sue, and the resulting fragility of the bone is enti1·pJy passive and 
due to atrophy. J\Joreover. it is Yery doub tful ii we can e\·er 
reduce the proporti on of lime and ph ospl10ric acid in the bones, 
even of rapidly growing animals, by withdrawing these com· 
pounds from their food ('Veiske); fo1· tl1 e acc u1·a t<' analyses o[ 
\Veisk e and \Vildt have proved that ev<'n under such conditions 
the bones may retain their normal chemieal compositi on. Las tly, 
even the experience o( veterinary surp:PO ll H and agri culturi sts 
(R oloff), that young animals pastured on so il s whi ch a re poor in 
lime are liable to suffer from rickets, cloes not go for much ; for 
the consentaneous operation of other causes is not ex cluded, and 
there exi st counter-obser vations to p rorP that riekets 111 ay be 
cle,-eloped even apart [ram a 11y lack of lime-salts in the food 
(Schuetz). 

\Ve may therefore conclude tha t a defi ci<'nt supply or defi 
cient absorption of lime and phosphoric acicl is not, p er Ne, 
capable o[ inducing rickets. Besides, cow's milk a nd farina 
CPous substances, tli e comm on substitu tes for mother' s milk, 
are not by any means clefkient in lime a ncl phosphori c acid. 
'fhe causes of 1·ick cts must be look ecl fo1 · clsewhcr<\ a nd we mu st 
acknowledge that a deficiency of lime in the bo1ws is not the 
primary fact in the disease. Minu te anatomy has Jong since 
shown that the essence of the rachi tic 1wocess cloes not consist 
in a mere diminution of t he earthy salts in the bones, bu t fa r 
more in an irri tation of the osteoplasti c ti ssue. \Yeguer, rn on•
over, has recently brought expe rinwnta l t>d dence to show that 
trne ri cketR may be ar tifi cially p rodueed by the continuP<l 
administration of very minute dose" of. pl1 osph onts (which exe rt 
a speci fi c irritan t influence upon the oskoplast ir tissue), togP ther 
with a simulta neous withdra wal of l ime from the food. \\'p 
may fairly assume, tl\el'( .. fore, tha t somp irritant 111att1• r (' tH1 owP<l 
with t he sa 111 e propcrti1•s as phosphorus is t' it lH' r int rnclu l'P<l 
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into the body with the unsuitable food, or else generated from 
it in the sy tl' m (the latter being the more plansiblP hypothesis): 
furth er, we must suppose either that the food is deficient in linw. 
or that the absorption of lime-salts from the alimentary canal 
is in some way hindered. Should the statements recently put 
forth by Ileitzmann be confirmed, our conl)wc hension of the 
mode in which improper feeding may cause rickC'ts will be 
greatly facilita ted. lieitzmann asserts that lactic acid inflm•nccs 
the ORteoplastic tissues-at any rate, in carnivora- in exactly 
the same way as pl1osphorns, and that, when combined with a 
deficiency of lime in the food, it is capable of inducing true 
rickets. Now, there is certainly no want of opportunity for 
the format ion of lactic acid in the a limentary ca nal of an 
infant. The milk and arrow-root, the meal ancl potato-pap, and 
other farinaceous compounds that are comm onl y subst itu ted for 
mother's milk, will furnish a ny quantity of lactic ac id, especially 
when a gastrn·intcstinal catarrh is already present, or is brought 
on by the improper nourishment itself. One of the two concli
ti ons which Uei tzma1111 consicl ers necessary for the dm•elopment 
of riekets would thus be fulfilled. 1'hat lactic acid in excess is 
rrally prest>nt in the system of rickety infants may be inferred 
from its haring been detec ted in their urine hy ~Ltrchand, Leh
niann, and Gorup-Besanez.1 'l'he other condition- inadPquate 
supply or inadequate absorption of lime-may readily be ful
fill ed whenen•r the mother's milk, owing to protrnrted lactation, 
or constitutional feebleness, or adrnnced age, Jwcomes poor in 
ea1tlty salts, or whenever di sturbances in the digesti"c appa
ratus of the infant cause those salts to be excreted mo1·e abu n
dantly than usual. Here are facts in snppo1·t of both the above 
alternatives. It has long been known, and has been conrlu· 
sh·ely pro1·ed by Yernois and Becquerel, that the proportion of 
salts in human milk diminishes progressi1·pJy after the age of 
twl'nty, and also after the sixth or seventh month of lactation. 
Fm tlter, we know that an abnormal quantity of Ralts is removed 
from the body by diaJThCT'a, ancl thPre can Jw no doubt th:tt amonp: 
those salts are the cal careous componncls taken in with the food. 

1 Lchrbuc>b der pbysiolog. Chemie. 1807. p. 523. 
YOL. XYl.-12 
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Moreover, the only published analysis of the fwces or a rickety 
patient 1 actually shows a very high proportion of ash (lwenty
three per cent.), consisting of phosphates, principally in the form 
of bone-earth. The abnormal ex cess of phosphate or lime in th ,· 
urine of rickety children cannot be taken as proof that th" 
amount or lime absorbed from the alimentary canal is not di 
minished, for the fact in ques tion may be readily explained by 
the solvent capacity of the lactic acid in the system for the 
lime-salts already deposited in the child's skeleton (cf. :Hollities 
Ossium). 

To sum up: the morbid process which u nderlies the develop
ment of rickets may, in accordance with the results of experi
ment and the clinic"! observations we possess, be exp1"ined in 
the following way. Owing to digestive di sturbance, either pre
existent or brought on by improper feeding, lactic acill is 
generatecl in the system; this operates, on the one hand, as 
an irritant on the osteoplastic tissues; on the other, as a solvent 
on the c"lcareous sa lts deposited in the bones, promoting their 
elimination. At the same time the supply of earthy matter is 
reduced, either directly (as in cases or protracted lactation) or 
indirectly (as when diarrhma carries ofl' the lime-stilts from the 
intestines before they are absorbed). 

It is not impossible that other substances, capable of irri
tating the osteoplastic tissues, may exist (besides phosphorus 
and lactic acid), of which we know nothing. To theit· inJluence 
we may attribute those very rare cases of ri ckets whi ch are 
dewlopecl in consequence of heredita i·y predi sposition, without 
marked digestive di sturbance or improper feecling. No other 
expla nation or such cases ca11 be offPrPd, or of those in which 
rickets is inducecl in utero, either by hered itary syphili s or by 
local di sease or the placenta, or by unknown canSl'S. " 'o are 
driven to suppose tltat in all these instances the ini ta nt which 
excite; tho abnormal overgrowth of the os teoplastic elements is 
developed from some morbid state of the blood and humors; fur
ther, that the products oi proliferation interfere with the dt'posi
tion of the ea rthy salts in the bone, or tlmt they are incapable of 

1 Klecinsky in Ritter v. Rittcrsliain, loc. cit. p. 38. 
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ta kin!( up those salts. For, so far as we can judge [rom the ex
perimental data fnmished by " ' egner and Heitzmann, the irrita
tion o( the osteoplastic tissues would not of itselC lead to rick
ets, without a simultaneous diminution in the supply of lime. 
It may be that the substances which hinder the deposition of the 
earthy salts are organic acids (formic, acetic, lactic, etc.); for 
young born~·tissne) so far as our smnty information concerning 
it will enabl e us to judge, is as prone to the formation of such 
compounds as the splenic tissue, to which it is in many ways so 
nearly allied. 'Ve know that the spleen in certain hyperplastic 
states (leukmmia) generates acid in excess; we are allowed to 
speculate that a si milar formation of acid may take pince in 
gi-owing bone-tissue-of acid capable of dissolving the earthy 
salts-and formecl in such abundance as actually to prevent the 
calcification of the new tissue, unless a proportionate excess of 
earthy salts be simultaneously introduced into the system. 

Pathology. 

General Outline of tlte Disease. 

Rickets comes on very insidiously. Its earliest symptoms 
arc not characteristic, so that it is difficult to fi x the precise time 
o( its beginning. They are usually connectc·d with the digestive 
apparatus: irregularity of the bowels, frequent diarrhO'a, acid 
crnetations and vomiting, tympanites, etc. The chi ld is restless, 
pale, and sickly; it often shows unmistakable signs of wasting, 
and cries when its limbs are firmly grasped or when it is raised 
by putting the hands uncler its arm-pits. Bronchial catarrh is a 
frpq1wnt complication; febrile symptoms may set in, as restless
ness and heat of skin towards evening ancl through the night, 
subsiding towards morning with an outbreak o( perspiration. 
Even without much sign of fever the child is o(ten bathed in 
perspiration, especially about the head ancl upper part of the 
chest. 'Vlt(•n no cause can be made ottt for these symptoms, 
ancl they coexist with the digestive disorders alludecl to above, 
they may be allowed to stand for indications of commencing 
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rickets. It is not t ill they have lastecl for some timP that the 
characteristic irregularities in the growth o f the bonP::> ma.kt'.' 
their appearance ; sometimes, though very rarely, the cldormi
ties in the skeleton may sh ow themsel rns in children otlwrwise 
well nouri shed, during the second or thircl year of life, \l·ithou t 
a ny such prodromata, and , indeed, wi thout any appreciable c1i s
tnrbance of the general health. :Moreover, similar deformiti es 
have, in a fow instances, been obscrvcc1 lo appea1· quite sud
denly ; such cases haYe been describecl under the name of 
"acute rickets." ( 1'ide inf ra, p. 183.) 

The rach itic changes may occ ttr in every bone in the body, 
but the resulting deformities and fun ctional troubles vary 
aCCOrC1ing to the patient' s age and tl1 e dPgrpe of development 
pre\"i ously a t taine<1 by his skeleton. The arti cul a r ends of the 
long bones swell anc1 protrude under the soft parts that co,·e r 
them, more espec ially in the hands, fee t, elbows, and knees. 
The prominence or the contiguous cpiphyses, between whieh t.he 
artirular cax ity itself form s a depre::::::; ion, has g iven rise to the 
term od fruli dupl ir·ati (Z wit:wul"lis) . ht the skull the di sease 
shows itself by delaying the ossifi cation am1 closure of the fon
rnnellcs a11d sutures ; the bones themseh·es, par ticularl y the 
occipital boM, arc soft and tlexible in })arts, where they may 
oftt>n be depressed by the finger as though they were made of 
parchment. Jn conformity with the age or the child, teething 
may either be checked and proceecl in a slow and it-regular way, 
or the teeth which have already cut the gum are arrested in their 
growth, become cliscolored and bri t tle, and finally drop out. 
The force applied to the softened bones by the muscles attached 
to them and by the weight of the body, leads to fur therdp(ormity 
of the trunk and limbs, mostly by causing willow-stick fracture 
of the long bones. The legs usually exhibit an outward currn 
and become scimitar-shaped ; the fore·arms are bent in a much 
slighter degree towa rds their fl exor aspect. Th e tl1 orax is char
actN istically di sto1tccl. The junctions of the ribs with theii· car
tilages become thickened ancl noclular ; they ma.y be sPen ancl 
felt on the side of the chest, like a chaplet of bc>acl s rurvccl with 
its concavity outwards (rickety 1·osa1·y ). The ribs are laterally 
compressed enmasse, making the breast -bone p1-.,ject like the keel 

1 
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of a boat. The sides of the chest are sucked in with every inspi
mtion, especially whm, as so often happens, there is catarrh of 
tl1t> air-passages; th1• 11 pper part of the abdomen (epigastric 
rPgion) is simultuneo11,!y prntrnded, ancl when the besoin de 
respirer grow::; more inten::;e, a, c.leep groove (Harrison's groO\·e) 
makes its :ippearance between it ancl the thorax during eyery 
inspiration-a groove that corresponds to the line of insertion of 
the c.lia.pl1ragm. 

There is often spinal curYature. It u sually begins as ·a 
kyphosis, which may subsequently become complicated with 
skolioscs. Finally, the pelvis may also become deformed, the 
pubic bones being u sually thrnst towards the sacrum. 

The increase in length of the body as a whole is delayed. 
The ch ild cannot be taught to stand or walk a lone; or, it already 
able lo walk, it loses the facL1lty of doing it. It is unwilling, 
particularly at th e outset of the disease, to put its feet to the 
g rouncl-pcrhaps from clreacl of pain, perhaps from a sense of 
weakness. '\\'hen the child docs attempt to walk, its gait is 
tottering and awkward, and it is soon we~u·y. In m:nked con
trast to the delayed growth of the trunk and limus, the hairy 
part of the head, whose growth is unchecked, seems unduly big 
and often sinks clown between the shou lders; the abdomen, 
alreacly swollen by the gastro-intestinal mischief, seems even 
more prominent in relation to the shrunken thorax. In aclrn ncecl 
cases of the disease the child looks like a dwarf; its mind is 
often well-de\'elopccl, or even precocious (this is especially the 
case in older chilclren, in whom the digestire disturbances are 
less se,·cL·e; younger ones are usually cross and sluggish, and 
are best satisfied when allowed to lie motionless in bed, or to 
squat on their nmse's arm). 

The disease does not always advance very far. The struc
tural changes are often limi ted to a few only of the bones, and 
stop short of complete softening of their tissue; the pain and 
functional distnrbance may be insign ificant; the morbid process 
is soon checked, the bones consolidated, trifling deformities set 
righ t by rern•wrd artivity of g rowth, digestion and nu trition 
restorPcl, and the di sease brought to a close in a few months, leav
ing only sligh t thickening of the affected bones behind. This 
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mild form of the disease usually occurs in children whose 

digestion has never been greatly disturbed, and whose nutri
tion has never fallen to a Yery low ebb, i . e., in older child ren of 
the well-to-do class. And e,·en when the disease does ex lPnd 
farther in such chilclren, i ts extension takes place very slowly, 
with intermissions lasting weeks or even months; the motbicl 
changes are inconsiderable, and the process terminates at last 
in recO\·ery, just as in the prev ious instance, only leaving a 
somewhat larger number of more or less striking cleformir.ies 
behincl it. 

But when the digestive disturbances arc VPry marked and 
obstinate, and the sunounding circumstances of a.n unfavorable 
kind, the morbid changes in the bones a re usually more severe, 
the patient's strength gradually fails, the wasting becomes 
extreme, and cl eath ensues j ttst as in chronic cata rrh of the intes
tines with the symptoms of marasmus and hectic fever. 

There are other cases of rickets in which the prominent symp
toms are exhibited by the respiratory apparatus. The weakly 
infant, with its diminished power of resistance to cold, snlfers 
g reatly from bronchi tis, which may assume a serious aspec t, 
owing to the deformi ty of the ches t and spine all'eady rofen ed 
to, and the resulting interference wi th the respiratory move
ments; or the bronchitis may pass in to lobular collapse or bron
cho·pneumonia. Lastly, the softening of the cranial bones !'en
ders the chilcl liable to disease of the brain and its membranes, 
the skull not offering sufficient protection against injury from 
without. 

Any one of the abo·,·e-men tioned forms o( rickets may be 

a ttended with fever; bu t the fever seems rather to depend on the 
patient's general state, upon the complications and sequelm of the 

disease, than upon the actual changes in the bones. Still, the con
nection between the bone- mischief ancl the other morbid cond i
ti ons is undoubtedly close; for the rate a t which the former pro

gresses determines the degree to which the other disorders and 

the febrile symptoms attain, and vice versa; so that, in the more 
acu te form of rickets, o~curring in children about twelve months 
old, and almost invariably p1·ecedecl and accompanied by gastro

intestinal catanh, it remains a question whether the ac tual 
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rnchitic process may not have some share in exciting the febrile 
symptoms that are present. 

This Yiew is fur ther suppor ted by those Yery rare cases to 
which I have already alluded under the name of " acute" r ick 
ets, by way of distinction from the ordinary more chronic 
variety of the di sease. Feist' seems to have been the first to 
draw attention to this fo rm ; J\foeller, Ha nner,' Bohn, F oerster, 
Hirschsprnng, have recorded similar cases, and I have myself 
seen one. \Vi thin a few weeks the epiphyses of all or most of 
the long bones become swollen, there are swellings on the cra
nial bones likewise, a nd these phenonwna are accompan ied by 
fever. In several of the recorded cases there was sim ultaneons 
swelling of the g ums and palate, together with disturbance in 
the digestive functions. The cases hitherto observed occurred in 
children between four and sixteen months old, usually well 
nomished, ancl plared under cornparatil·ely favorable condi tions; 
occasionally, however, the symptoms broke out in children 
a lready much redt1ced. In the latter set of cases death followed 
the development of complications (pneumonia), b ut in the fo rmer 
sPries-a majority of the whole number- the di sPase ran its 
course within a period of a few week s, and ended in complete 
recovery . In several instances recovery was followed by a very 
marked ac til"i ty of growth. 

The case that en.me under my own observation was that of an infant four 
months old , whose hen.Ith had previously been good. It had been fed, and had 
thrivcn on Nestle's food for in fants. In January, 1873, a sharp fobril e attack 
ushered in swell ing, first of the lower end of the humerus, then of the lower epiphy
scs o f the radius and ulna, of the tibia, fibula, and femur, on both sides of the 
body. The swelling was not in the join ts, which remained perfect ly movable; it 
was limi ted to the epiphy;iis, and the swoll en part subsided very graduall y into the 
d iaphysis. The skin was not reddened , but the swollen ends o f the bones were 
somewhat tender on pressure. There was an entire absence of constitutional disturb
ance, apart from the febril e symptoms. In about six weeh, without any active 
treatment, the swelli ngs subsided completely, the feyer having prev iously d isap
peared. I have not seen the patient since. 

There can accorclingly be no doub t that abou t the period of 

1 Zeitschri!t filr Geburtak. V. p. 101. 
9 Jnhresbericht u. s. w . in Journal for Kiuderkrnnkh eitcn, 18671 XLIX. 
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the /irot clenlition children are liable to suffer from acute multi
ple enlargement of the epiphyses and sub-periosteal swelling of 
the bones, similar to those in orclina ry rickets ; these changes 
cannot be traced to any bu t const itutional causes, and must, 
therpfore, be regarded as truly rachitic. But as 110 minute inves
tiga tion o( the bones has hither to been canied out in any of the 
fe w cases or thi s kind that have ended in death, stri ct proof is 
still wanting o( the identity of the morbid changes iu question 
with those tha t are characteristic of genuine rick ets. 

11Iorbid A natomy and Chemistry. 

Rickety bones, when the disease is at its height, show di s
tinct sig ns or mol'bid change, even to the unaided eye. The long 
bones a re grea tly tl1iekened a t their epiphyses, less so in their 
diaphyses ; they al'e unnaturall y ]lli ant; they are rn Ol'C easily 
cut witl1 the kni fe than healthy bones at the ame s tage of devel
opment. On longitmlinal section, the entil'e bone appeal's 
intensPly congested ; the medulla, the periosteum, and the snb
periost<>al ti ssue al'e deeply reddened, and as if soaked with 
blood. Bu t the most striking of the alte1,1tions are sitnatec1 at 
the junction of the epiphysis with the diaphysis. 

In the normal epiphysis of a growing bone several di stinct 
layers may be made out with the unaided eye. Jn their order 
from th<' ~xtrrmity of the bone towa1·c18 its diaphysis they arc: 
1. A milk-whitP zone of ordinary cartilage, consisting of an 
extr nsivr hyalinc matrix, in which the cartilage-cell s are em
bedded, fil-,;t in rows parallel with the articular surface, then in 
roundish g roups. 2. The " zone of proliferation," 1-2 mm. cleep, 
of a bluish whi te color; here the matrix sinks in to the back
ground, the corp11scnlar elements didcle and multiply, and then 
army tlw mselves in columns parallel with the long axis or the 
bo1w; the youngest elements, moreover, increasing in size (hyper
plastic ancl hy pertrophic zone of Strelzo/l',' Kleb,;,' v. Brunn '). 

1 Loe. cit. i al so in Untersuchungen nus dem. pathol. Institut zu Ziirich1 herausg. von 
Ebcrt11, 187.J, Heft I. p.52. 

~ Loe. cit., p. 43.t. 

a Reidiert u. Dttboi.~·Reymoncrs Archiv, 1874 1 p. 1. 
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3. A narrow strip, or a grayish or dull yellow tint, t-t mm. in 
depth, which passes di1·ectly into the spongy bone-tissue. It is 
here that those final changes occur in the cartilage which parn 
the way for actual ossification, those changes consisting in the 
penetration or vasc11lar loops, the appearnnce or metlullary cells 
untl osteoblasts, the partial liquefaction of the matrix, and the 
precipi tation of earthy salts in what is left of it. Next to this 
layer comes the true bone-tissue. The minu ter phenomena of 
thi s last stage in the process are still under discussion . Con
cerning the origin of the osteoblasts, more especially, there ure 
two opinions : one (upheld by H. Mueller in some degree, by 
Gegenbuur, Koelliker, Sticda, Strclwff) regards them as new ele
ments substituted for the cartilage-cells-as emigrant leucocytes, 
in short ; the other (upheld by Yirchow, \\raldeycr, Klebs, Yon 
Brnnn, Ranvicr ') looks upon them as the direct progeny of the 
cart ilage-cell s. All these metamorphoses-the proliferation and 
expansion of the cartilage-cells, the calcification, the au rnnce of 
the mcclull ary spaces and vascular loops at the limi t or ca lcifica
tion, and the final ossification-arc normally accon1pli shed with 
the u tmost uni fo rmity in the successive la),ers. Hence, in a 
longitudinal section of the bone, the boundary between any two 
of. the layers is ul ways a straight line. 

Now, in rickets we find: 1. The zone of proliferation dc,•eloped 
in excess, from five to ten times as wide as it ought to be; the 
zone of calcifi cation lying next it is also inordinately wide, and 
has a perforated, sieve-like appearance (spongoicl tiSS LlC or Guerin). 
2. These two layers arn not separatecl as usual by a c101i11ite line 
(which uppe:trs straigh t in longituclinal sections), but interpene
trate each other in an irregular wuy; so that we not unfrcqucntly 
come across grnyish white or yellowish promontories and islets 
of calcified tissne in the midst of the bluish and trnnslucent zone 
of proliferated cartilage-cells. 3. The meclullary spaces are not 
confined, as in normal bones, to the limit of calcification ; they 
penetrate with their irregular ramifications far in to the ca1tila
gino11 s layer-as far, indeed, as the outermost limit of the zone 
of proliferation-without being surrounded, as they usually are, 

1 Comptes Rendus, 18731 LXXVII. p. 1105. 
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by calcification and ossifica tion. 'l'hus a rick ety epiphysis is 
made up of cartil age inegularly interspersed with ossified and 
calcified patches, and with medullary spaces, the latter being 
surrounded, now with cartilaginous, now with ali-eady ossified 
tissue. 

'Vhile, as I have already stated, opinions differ concerning 
the phenomena of normal ossification, and especially as to the 
ultimate destiny of the cartil age-cells, there can be no question 
that, in rickets, some part at least of the cartilage-cells undergoes 
direct conversion into bone-corpuscles (Strelzoff's metaplastic 
type of ossifica tion). Others are transformed, accorc1ing to 
Klebs, when the capsules containing them are opened up, into 
medullary cells (os teoblasts), which ultima tely develop, as the 
disease ad vances, into connec tive-tissue corpuscles. In this way 
the vessels in the medullary spaces come to be shea thed in a 
layer of fi brous connecti ve tissue of unusual thickness. 

Phenomena similar to those taking place in the ca rtil age 
occur likewise in the periosteum. 'l'his, too, becomes several 
millimetres thick and extremely vascular ; i t is often impossible 
to detach it from the bone without stripping off large bits of 
})Orous bone tissue along with it. As seen in transverse sec tions 
through the entire bone, it forms a broad zone of reti culatec1 and 
blooc1-stained aspect around the compact tissue of the cortex . 
Microscopical examination demonstrates its corpuscular elements, 
a t some distance from the surface, undergoing very active pro
liferation; they may be obser ved to pass gradually into bone
corpuscles. 'l'he direc t transforma tion or the connecti ve-tissue 
corp ttscles of the periosteum into bone-corpuscles (Yirchow) can 
only be demonstrated in rickety bones; and thi s (metaplas tic) 
type of ossifi cation, both from the periostenm nnd the cartil age 
of the epiphyses, is allowed to occur in them even by those who, 
like Strelzoff, believe the bone-corpuscles to originate, normally , 
in qui te a d ifferent way. StrelzoO' is inclined to think, howm·er, 
that some onl y of the connective-tissue corpuscles are conver ted 
in to bone-corpuscles, the remainder blenc1ing with the in tercellu
lar substance, which grows more and more dense. Here, as in 
the epiphyses, the deposit of calcareous salts in the proli fera ted 
layers is but scanty; hence, in transverse sec tions, we see layers 
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of compact, well ossifiecl cortical substance alternating with con
centric strata of unossifiecl trabecuhe fo rming a network ; the 
latter are macle up of a fibrous ma trix wi th connective- tissue or 
bone-corpuscles embeclclecl in it, aucl inclucling large, highly con
gcs tecl meclullary spaces. 

The irregnlari ty of the periosteal bone-growth is well seen in 
the fl at bones-the scapulm, the peldc, ancl especially the cra
nial bones. "\Vhen cu t across, they p resent a highly congestecl, 
coarsely reti cula tecl, pumice-like ti ssue, depositecl just uncler the 
periosteum, especially at their eclges ; while their centrnl parts, 
ancl especially their tuberosities, are attacked at a la ter period, 
a ncl less severely. Thus we get inegular surface thickenings 
and marginal protuberances; elsewhere, owing to the iwocess 
of ossifi ca tion lagging behind that of absorption, we get thinning 
ancl e,·en complete di sappearance of the bone-tissue. (CI. Cra
niotabes .) 

Rickety bones cli trcr from those tha t are normal no less in 
chemical composition than in strncture. The numerous ancl 
carefal compamth·c :tnalyses or bones in various stages or cle
n lopment macle by Friedleben have not only confirmed the 
s ta te ments of pre,· ious inq ttirers as to the climinu tion of earthy 
matter, bn t ha ,·e also !eel to the clisco,·ery of other important 
altcrntions. Friccllcben ascertainecl: 1. That the propor tion of 
earthy salts is grPatly reclucecl at the height of the cli seasc, ancl 
chiefl y so in the newly Iormecl tissue. 2. That the bones become 
spec ifi cally lighter . 3. That the unossifiecl cartilage contains au 
increased proportion of water. 4. That the amount of carbonic 
acid is sligh tly increasecl. 5. Tha t the long bones contain a 
larger proportion of fa tty mat ter. 

The long bones of healthy children, after they are clriecl, have 
been founcl to consist, on an average, of 03-65 per cent. oi earthy 
salts, ancl 37-35 per cent. of organic matter. The following 
tables illustrate the composition of the bones in rickets. 
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,,-hen rcco,·cry sets in, an abundant precipi tation or lime 
and rapid ossification take place in the newly-formed layers of 
tissue. The epiphyses and the sub-periosteal deposits lose their 
spo n ~y, reticulated aspect, and become \•cry dense and hard. 
'l'he hone as a whole g rnws very hea1·y (rachi tic sclerosis or 
eburneation). As a result of thi s process, hard, nodular perios
toses are often left upon the tlat bones, especially on the occi
pital, mol'e ra1·ely on the parietal and frontal (Taylor). 

The process or repair follows much the same course in the 
willow-sli ck, and in the far less common complete fract u1·es of 
the bones. The greater frequency of the fornier must be a ttrib
uted, as Yirchow has pointed out, to the resistance o!l'ered by 
tl1 e thiekened perios teum aud the soft outer layers of bone to 
complete fractu rn. Hence the bone is usually broken on one 
side only ; aml even on that side only the innerm ost brittle 
Jamell rn a re usually fractured . The bone is bent towards the 
side o[ the fractm e by mechanical pressm e and muscular action, 
and the medull a1·y cavity more or less nan owed accordingly. 
The callus, which is principally thrown out on the fractured, 
conca,·e aspect or the bone, c"uses a markecl thickening or the 
cortex cl uring the process or repair. In this way, the nwdullary 
cavity may be wholly, ot· all but wholly blocked, while the 
anglP form ed by the two parts of the bone is, to a large ex tent, 
obli tcrat<'cl. 

'Ye know scarcely anything about the eompositi on of the 
urine in ri ck ets, beyond the isolatecl sta tcnwnts of l\[archancl, 
Ephraim , ancl Lehmann, concerning an increase in the })l'Oportion 
of ph m•plmle o[ lime and the presence or lactic ac id, to which I 
hare already hml occasion to allude. An incrcasecl elimination 
of uri c acid (up to .1 8 per cent.) was obsc1Tecl by Ephraim alone. 

Tl1e rick ety changes in the bone- tissue a 1·e not, per se, fatal. 
In examining the body of a rickety chilcl after death we almost 
always !incl , besiclcs the changes in the bones, some 01-ganic 
lesion of the '' i•cern to account for death . Apart from in ter
cu1Tent di sorders, which stancl in no sort of causal rela tion to 
rickc>t<, we commonl y find eridence of ch rnnic di sea e in tl1 e 
digcsti re apparntus-traces of protrnctccl catanh of the bowPls, 
swollen mescnteric glancls, enlargement of the li ver (fat ty inliltra-



190 S EXATOR. - D!SE .\ SE S OF TJTE LOCO)!OT!YE APPARATUS. 

tio11), and overgrowth of the spleen. In such cases the body is 
usually emaciated, owing to the prolongecl di sturbance of nutri
tion ; the muscles are flabby anil shrunken, and the vi scera in 
general anromic. Next in order of frequency among the causes 
or dea th stand affections of the respi ratory organs; we often find 
tubercttlosis of the lungs or extensive catarrh wi th lobular col
lapse ancl broncho-pneumonia, less frequently croupou pneumo
nia or pleurisy. Sometimes, when death has been preceded by 
convulsions, we find the brain and its membranes conges tecl and 
mdematous. Fbially, in rare instances, as when death has been 
caused by spasm of the glotti s, we may find no signs of fatal 
mischief on post-mortem examination. 

Analysis of Individual Symptoms. 

IJifonnities of tlie Skeleton. 

Speaking generally , there are two ways in which they may be 
produced. First, as an immediate result of the enlargement of 
the bones by the proli fe rative processes already described, which 
is more noticeable during l ife in the epiphyses than in the dia
physes, because the former are less thick ly covered by soft parts, 
ancl therefo re more accessible to inspection and palpation. Sec
ondly , deformity may result from the abnormal softness of the 
bones, due to the structural and chemical changes that take place 
in their tissue, and render them less capable of resistance to 
the mechanical fo rces brought to bear upon them. Strelzoff has 
di scovered an addi tional reason for the impaired resisting power 
or rickety bones. Ile find s that in them the di sposition of the 
osseous trabec t1l ro is an abnormal one. Instead of being arranged 
concentri cally in the long bones, as they ough t to be, they are 
more radially di sposed, and this arrangement is not so well 
sui ted to withstand the forces acting on the bone. It wonld be 
interest ing to study the p rocess of repa ir in rickety bones, wi th 
especial reference to thi s point. 

'fhe fo llowing are the principal forces tha t act 11pon the 
bones : the weight of the body, muscular contraction, a tmos-
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phe1·ic pressure, and the pressure exerted by the growth or an 
organ enclosed in a bony case. I will now describe the altera
tion" taking place in different parts o[ the skeleton individually. 

The alterations in the skull depend principally on the age at 
whi<'h thl' Llispase makes its first appearance. They are most 
111:1rk1•cl wlwn it begins-as it generally does-before the closure 
of the sutures and fontanelles, i. e., during or vel'y soon after 
tlw ffrst year of Ji[e. In typical cases the head appPars unu
suall y large, but its circumference, as proved by the measure
ments of Hitter v. Hittershain, is not really any greater than in 
healthy ch ildren of the same age; its apparent bulkiness is dne 
to its being out o[ proportion to the face anil the rest of the 
skeleton, whose growth is delayed. Shaw gil·es the proportion 
between the cranium and face in rickety children as 7,',: 1, 
while in healthy children it only amounts to 6: 1. The frontal 
anrl occipital bones, with the parietal eminences, are very promi
nent, and the skull thus acquires a c1istinctly square shape. The 
anterior fontanelle, instead of gradually closing at about the 
fourteenth or fifteenth month, remains open or may even be 
enlarged by the expansion of the growing brain. It may con
tinne open till the third year or e,·en longer, its compressibility 
rnrying from time to time in acc·ordance with the fulness of the 
ventricles and crrebml blood-vessels. Its shape is oft<•n alterecl; 
irn;teacl of its usual four-cornered, or even square outline, it pre
sents an irregular margin studded with little proj<'ctions. The 
sag itlal , frontal, and coronal sutures may be trnced lo tt variable 
c1istance from the anterior fontanelle. Together with the lamb
doic1 suture, their margins are soft and gaping; they appear thick
ened ancl pliable. The posterior and the smaller lateral fonta
nelles may also remain patent for a long time. 

The occipital bone presents the striking plwnomcnon de
scribl'cl by Elsaesser under the name of "rraniotabes ; " its 
expanded portion is thinned in patches, which yi<•h1 to the tin
ge1· like parchment. It is true that even in children who are 
not riekety the occipital bone, particularly at its edges, is often 
soft ancl pliant; but it only presents these characte1·s during the 
first few months of life. During the latter 11al[ of the first year, 
at the time when rickets is most common, the occiput of healthy 
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children is usually quite firm and refuses to yield to the finger. 
At this period, accordingly, the sigus of craniotabl'8 are Yery 
characteristic. The thinning of the occipital bone i8 brought 
about by the contending pressure of the pillow from without 
and the brain from within, when the infant is lying on its back. 
Friedleben has pointecl out an additional cause. viz., that the 
absorption or newly-forn1ec1 layers of bone, which is far from 
being uniform even uncler normal circumstances, is still more 
uneq unl in rickets; hence, i t Jen.els to gr0aJer and more st rHdng 
diffprences in the thickness of lhe bones in this di sease than in 
health. 

After recol'ery the sutures and the anterior fontanelle are 
often fonncl to be depressed below the lel'el of the boues around 
them. This is owing to the unclue prominence of the deposits 
along the eclgPs or the cranial bones, a prominence which they 
maintain cluring their subsequent ossific>ition; the sntures thus 
come to rese111ble shallow grooves with raisecl edges. This condi
tion is often particularly well marked in the sagittal sutui·e. 

The systolic murmur audible over the fontanelle, discovered by Fisher, of Bos
ton, in 18:3:3, and adopted by well-known physicians as an important diagno!:.tic 
sign of rickets, proves nothing more than that an unossifie<l membrane is better 
fitted tlmn_thc cranial.bo~cs to transmit thesou~1ds generated in the cerebral vessels 
(probahly 111 the artcncs at the base of the br::un) to the car or stethoscope. Jnas· 
much as the fontanelle is usually of abuormal size in rickety cliildrcn, and remains 
open for a long time, we can readily understand that it should appear to be 
specially nssociatcd with the disease in question. · 

As regards the facial bones, it is the defeetil'e clevelopment ot 
the jaws that strikes us most; moreover, it exerts an important 
influence on the prog1·ess of dentition. According as the onset 
or the clisease is early or late, the first appearance or the teeth 
may be delayed, or the interrnls at which the inclil'iclual teeth 
cut the gum may be unduly protmcted. Should the ch ilcl 
become affected before a single tooth has come through, teething 
is altogether anested till the twelfth or fifteenth month, or even 
later. On the other hand, should the ch ild already possess a 
few teeth before it is attacked by rickets, the next batch emerge, 
not after a few weeks' intetTal, but after an interval of months; 
ancl even then dentition cloes not resume its proper 01·der until 
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the disease has run its entire course. This delay an<l irregular
ity in the uppearnnce of the teeth forms one of the eurliest and 
most constant symptoms of rickets in young infants, and is 
therefore of great diagnostic value. I ha,·e ah·ea<ly mentioned 
that the teeth arn of bad quality and are soon shed. 

The deformity of the thorax is principally clue (if we put 
aside the "rickety rosary") to utmospheric pressure. The 
softened ribs yielcl to the suction which the lungs exert on the 
parts around them, and especially on the thoracic walls; they 
arn drawn inward, just as the intercostal spaces arn normally 
chawn in; the sides of the chest, where its walls are least able to 
resist pressure, :tl'O the first to yiel<l. The atmospl1eric pressure 
is increased by the abdominal cli;tention which is usually pres
ent, and by the broneliial catarrh; for the:ie conditions hinder 
the ent1·ance or :tir into the ltrngs, ancl thus inte1'fere with the 
equalization or the external and internal pressure during inspi
ration. The ribs may thus come to be bent inward or "'·en par
tially fracturecl, ancl the thorax presents a broad, slrnllow groove 
extending on either side from the urm-pits lo the hypochondria. 
Po;teriol'ly, on either side o[ the YerLebral column, the ribs [arm 
projecting arches which pas:i into the lateral region of the chest 
-towards the axillm-not by a gentle curve, as they normally 
do, but at a sudden angle. Further, the sternum is thrown for
wanl like that of u bird (pectus carinatum). The cla1·icles follow 
it; they no longer lie in the anterior plane o[ the bo<ly, but pass 
backward to the receding shoulc1ern; somctirnes, too, they al'e 
bent at an angle or even brnk.en. The scapulw am not u:sually 
murb alte1·ed. On careful examination, however, they are ~ome

times found thickened at their edges. 

The absence of those forces which are brou~ht into play hy rcspirntion explains 
how it is that the peculiar deformity of the thorax (:ts pointed out by Ritter von 
Rittcrshain) i:. not met with in fcctnl rickets, while other distortions and deformities 
take its plar~. Mnny authors attrilrntc the latcrn.1 depression of the chest-walls to 
the mechanical pressure cxcrtcc.1 in lifting children hy putting the hands un1kr their 
arm-pits; hut this would hardly account for the symmC'try of the depressions, 
c~pccially in the lower part of the chest, though it may undoubtedly be the cause 

of occasional willow·stick fracture in particular ribs. 

The clefonnitiPs o[ the thorax cm1se displacement of the 
VOL. XVI.-13 
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thoracic viscem, often increased by the cnl"l'ature of tlw \" e1-lPbral 
column. The lateral compression or the chest brings th<• hl'nrt, 
more particularly, into contact with a ln.rgPr area of th<' ('llest
wall. It:; irnpul:;e may thus appear to be unusually diffusl'tl. 

"\Ylwn the disease euds in reco1·ery, the swelling:; on lhc (•nds 
or lhe ribs snbsidt', or are obliterated by the progressin! growth 
of 1wighbo1·ing parls; btLt the deformity caused by the lateral 
inflexion of the ribs is permanent, nml remains throughout life 
to bmr witness to an attack oi rickct:5 during jnfancy. 

Curvalt11·ps o[ the spiue are rende1·ed po>'sible by the abnor
mal softnpss o[ the interrertebrnl ca1tilages and of the bodi L'S of 
the \·ert<'brm tlwmsPlves, together with Lheir irn'gnlar grnwth 
and unequal de\"elopment; further, by the Jlacl'icl condition of 
the muscles and the presence or thomcic deformity. Kyphosis 
in the lowPr dor~al region is most common. Thi:s is due to the 
weight of the trnnk when the child sits bending forward, the 
forwnrd ll'1Hlency not being adequately counteractecl by the 
extensol' musdes or the back, which arn Pither imperfectly de,·el
opPd 01· fatigued. \\'hen this form of cu1Tature fil'st shows 
itself, it may he rec tified by simply raising the trnnk of the 
body; but at a later pel'iod, when the shape o[ the vertebrm and 
intel've1tebml disks has been altered by continued pressure, ancl 
tlwy come to resemble wedges with tlteir nanow encl forward, 
it can no longel' be e!facell by such simple rneasmes. Should 
the thornx be mnch compressed from side to side, the upper 
do1·sal region or the spine is bent with its con,·exity outward. 
Then, too, the cervical region as a rnle, the lumbar n'gion occa
sionally, pl'esent a marked degree of lordosis. Tlte antp1·0-pos
terior cmvature is commonly associatPd with a slighter degree of 
latPral curvature. Ctu·vaturn of an extreme kind is ram in 
rickets. "\Yhen pl'esent, it must be asc ribed pa1tly to feebleness 
of tl1e nrnscnlar system and the pet'sistent maintenance of a faulty 
attitude (as when the child is always dandl<•<l on the same arm), 
}Jartly to ckforrnity of the pelri s or tlw lower limbs, fol' in the 
1attp1· evrnt f'quilibrium in sitting or walking can only be main
tainPcl by bending the spin<> sideways, so as to rompensat0 for the 
n1wqual c]p,·clopn1<•nt of lhe limbs(acconling to 13onvipr, the con
vexity of the curve is always clirected towards the longer limb). 
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Tlw bone,; o( tlw pell'is participatt' in nuious ways in the 
clPfonnity. Tlw clegrl'C ancl manne1· in whieh tht>y clo thi:; clqiend 
partly on the agP at which the cli:;pase sets in, pa1-tly 011 the 
Pxi:.;;t1•nce an(l (kgl'ec of othPr (kforrnities. ~\.cconlingly, tlu.· 

c1<'1·iations from the normal standanl o[ 1wll'ic syn1metry arc 
y:nious. ·\\·,. clo not always find the peeuliar form that usell 
forrnPrly to bl') dP~eribl'd a:::;) par e:cl'rllence, tlw '· rickPty,, 
iwlds (a. lH'lds n:.nrnwccl in its nntrrn-postcriol' clinnwter, 
ohlit111··ly l'iliptir, rcniform, corclate, etc.). llfany or the pecu
liariti l'S of tlw rickety pelvis 1rnLy be ohsPlTl'cl, as Kehrer points 
01tt, p,·,·n in the fmtu s, aml in infants who han· not yt•t learned 
to walk; so that tlwy must be set rlown to nrnscular eon traction 
(ill'OpKoas, en•drn· spimc, glntccm; mPdin.,, (•tc.). ThPre are other 
cant'P~, too, which tl'nd to incn·a~e tlw ,·ariety of pcldc dbtor
tions in rickets: tho hones of which tlu· ppl\·ie gii·dle i' nuttle 
np, ancl tht> individual elements of those bone,-, may bl' nffPtt<·cl 
in ,·el'y nuious degrl\(•:s by the procPS.S of ~oftt>nin,~: p1·pvions 
clefomtities O( the tl'Ullk Ol' lower ('X:tl'P llli tiPS may infill t'l1CP the 
pell-is; tirnilly, the natui-e of the 1wlvic distortion will be infln· 
enePd by tlw usual attitude of the child when it bJ><·on11's 
a{k!'tecl by rickets-whether lying clown, can·il'cl in the arms. or 
:iblP to walk. 

Nonl' of these pelvic cl<'formities cause lrnttble in chililh nocl. 
'J'\i pit· importrLnr1• does not become a.ppn.rf'nt, save in thf' f'enial0 

sex, as a possible hindrance to paiturition. The rmcll'r may 
eonsult wo1·ks on obstet ri cs foi· a cll'oel'iption o[ the inclirillnal 
variPtics o[ rickety pelvis. 

'l'lw first sign o[ rickets in tlte bones of tlte extremiti<'s i:; a 
thickl'ning ancl l'Xpa1h;ion or tlw Ppiph_rsPS. This is prinripally 
cine to proliferntion of the cartilage t'il'ml'nts. It is so n1 J>ti111es 
as~i::-;ted by tlw im?$SUre of supt'1·inrn111lwnt }Kirts, which tlnttPn 
tlwm and make them lmlge in all di1-.·ction<. Th•' artieular »ll<h 
of tlw bones may s11hs1'quently beconw cli'iplacPd or twist<·cl to 
one sicl<» This is mm;t oftPn the caRe with the frmnr, both at its 
uppr>r and at its lowp1· Pncl. In consrquPnre of this elrnnge, the 
li~anwnt~ hP<·onw rPlnxrd on onP !'."irl1\ nnd shrink on thP otl11•1", 
the joint assnminq an oblique po:.;;ition (gPnu ,·al .gnm. rnrnrn ). 

\\'lien a chilcl is attacked by riek<'ls before it is able to 
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stand, the bones of the extremities obey the influence of the 
strn ngP~t mw:;cles attached to them . Accorc.1ingly, in \'t?ry young 
children the deformity prn<.lucec.1 i::; a mere exaggemtion of lite 
natural cu1·vature of '"wit bone. The leg is bent forward and 
outward, the fore-arm towards its llexor aspect. Even if the 
ch ild has lea rned to walk, the weight of the body u sually bemls 
the Jpgs in the sa mu direction, but in a greater degree. " Te often 
find them bent abruptly inward, es pecially at their lower third. 
The deformity may be so extreme as to bl'ing one foot over, or 
en~ n across, Lhe other. Less commonly the legs are bent the 
opposite way, with the concavity outward, in tho form of the 
letter X. This val'iety seems chiefly to occur when the lower 
end of the femur has been tnrned inward (genii valg11111) ; 
perhaps, too, special cir<'umstances, such as a habit of crawling 
on the knees, may contribute to prnducP it. A cur\'aturo of the 
li~g with its conrnxity forward i::; somewhat m ore com mon ; a.nd 
nufous forms of incomplete fracture may mod ify the resulting 
c1efonnity in the strangl'st ways. It is to sttch incomplete frac
tures, moreo,·er, that the graver deformitie::; of other bones are 
c1 ue-e. g., those met with in the upper arms or fore-arms of 
cb illlren who suppot't themselves on their upper ex tren iities ; 
al:::;o those occuning in the thigh-bones. The laW•1· are u sually 
bent abrnptly, with theil' co111-ex ity outward. The upper ann, 
on the ot l1er 11aml, has it; co1wexity directell inward, a ml, the 
fon\.arm being bent the opposite way, the upper extre mity, as a 
'rholt.:., co1ne5 to present a zig-Zag outline. '\Yhen the upper 
arms are greatly clistortecl in consequence or partial fracture, we 
always fin ll (to judge from my own experience) similar incom
plete fractures of the clavicles; bu t the con\'erse does not hold 
good ; the clavicle may be broken without fracture of the 
Lunwrus . 

• \ s rpgarc1s the compamti rn frequency o[ the clifl'erent kinds 
of ddorn1ily, and the orc1e 1· in which they am usually de,-eluped, 
Gn(11'in ventures on a. generalizatio n. H e believes that the lower 
epiphyscs of the bo1ws or the leg are a lways the first to be 
affected, the disease then extending upward. This is trne only 
of those cases in which ri ck ets comes on almost imperceptibly, 
in chikll'cn upwards of a year old, whose cmnial bones are 
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already consoliclatecl. It is not true of that far larg!•r group of 
cases in which the clisease sets in about th~ time of the first 
dentition. Ucnce, the skull is the first part o[ the skeleton that 
sufft•r:::;; its fontane ll es and sutures remain open, or may eren 
inc1·ease in size; the appearance of the teeth is cheekec1. It i; 
not till later that the Pnds of the ribs anc1 the ep iphyscs of the 
long bones begin to swell; this cha.ng0 showing itself first either 
in the ha nds or in the Ieet, and spreading from thence to the 
other joints. The vertebral column clues not appear to be a!Tectecl 
till >t relatively hte stage in the course o[ the dise>rne. I know 
of no data concerning the exact periocl at which Lhe peldc bones 
may become invoh·ecl ; they are not very accessible to t•xamina
tion during life, and post-mortem examinations usually display 
a manifold variety of deformities at once. 

As regards general increase o[ stat ure, Shaw affirms that this 
is checked far more in the lower than in the upper half o[ the 
body; the former being about one-tllird , the latter on ly one
thirtc,enth, less th:rn it ought to be. Ritter von Rittershain 
founcl that of forty-two rickety children, one only attained the 
normal a,·rragc stature of a healthy chil cl >et the same age; all 
the rest [ell short of it by 3-ll centimetres, or even more. It i; 
not until the disease has entirely spent itself that the gl"Owth of 
tlw body in length is actively resumed; but this resumption o[ 
acli,,ity is o[trn insufficient to make np fo r the e!Tects of the 
prrYions tlclay. H ence, rickety subjects are ofte n stunted for 
lif<', r,·en though thry may have escaped any of the more serious 
clrformities of the limbs or spine. 

Disorders of tlle Digestive Apparatus. 

In my general description o[ the disease I pointed ont that 
the changes in the hones were preceded, in the vast majority of 
cases, by c1isturbances o( digestion. The latter usually pe1·sist. 
more or less severely, throughout the whole course of the malady. 
The enlargement of the abdomen, which is associated with the 
eatarrh o[ the alimentary canal, is particularly striking; in rare 
insta nces-usually in children much reduced by chron ic diar
rhma, and on the point of dying from exhaustion- we find the 
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belly flat or retracted. In such cases, the s"·ollen mesenteric 
glands may often be felt through the abdominal walb during 
Jife; in the vast majority, howe\·er, this is impossible, owing to 
the tympanitic condition of the bowels. 

~Jany wl'ilel's on !'icket; affirm that the liver is usually, or at 
any rate, frec1uc•ntly enla ,.ged aml fatty. Oboerrntions on the 
Ji\'ing subject are not of much value as ev idenc~ on this point; 
there are many clifliculties in the way of a thornugh examination 
o[ the live!', and el'ronrons conclusions as to its true size may 
easily be al'rired at. The rneteorism which is so commonly 
present is enough to make any aceu!'ate det<' rmination or the 
hepatic outlines by percussion and palpation i111possible; fo1· the 
lh·er is puslwd upward and backward, besides being twisted on 
its horizontal axis. In this way, we may be led to bcliPre that 
the lh·er is smaller than it really is. On the other hand, sel'ious 
narrowing of the chest may cause c1ownwan1 displacement of the 
organ, and a delusive semblance of en largement. But cven· H we 
set aside the difficulties in the way of physical exa111ination, we 
J1arn to bear in mind that in young rhilcl!'en, especially when at 
the breast, a certain clegl'ee of fatty liver is nol'mal; nnd that the 
01ga11 may thus cxhibit-apa1-t from any disease-a volume I'Cla
tively g1·cater than in the adult. Lastly, the distul'banccs of the 
rPspiratory funelion that are so very common in rickety children, 
and the venous stagnation to which they give ri se, may cause 
enlargement or tho liver from passive congestion. Accortlingly, 
we arc justiliccl in concluding that clinical observation furnishes 
no certain proof that the liver is abnormall1; infiltl'ated with 
falty matter in 1'irkots. P ost-mortem inspection, again, di scloses 
a considerable ckgrnc of hepatic enlargement in a, small niinority 
of cases only; and here I may observe that the death of rick ety 
children often occurs under circumstances of extreme emaciation 
clue to disordered nutrition; and that fatty liver, in such cases, 
even when it exists, docs not stancl in any special relation to 
ri ckets, but possesses the same significance as in all other forms 
of wasting disease. 

The case of the spleen is altogether different. Splenic enlarge
ment may be c1emonst1·atecl in a large prnportion of rickety 
chilclren by percussion, and still more certainly, by palpation. 
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The rounc1ec1 anterior edge o[ the organ may often be felt under 
the costal margin, or ernn well in front of it, o,·er a considernble 
area, so that, in spite of the meteorism, we may conclude that 
the spleen is positively enlarged. Ritw,- v. Hittershain found 
a 111a1·ked degree of splenic enlargement in ten out of thirty-fi\"e 
post-mortem examinations. \\'hen rickets is superac1dcd to some 
chronic constitutional disorder (e. r; ., whc•n it comes on after 
recovery from inherited syphili s), or when it is clue to hereditary 
predisposition, enlargement of the spleen seems to be one of its 
earliest symptoms. The enhtrgement is usually clue to corpus
cular overgrowth , as in other diseases connected with a dyscrasia. 
Amyloid degeneration of the spleen is probably rare, and may 
be tracecl to extensive follicular ulceration of the intestines, to 
tuberculosis, etc. 

Complications. 

Bronchial catarrh is the most frequent complication of rickets. 
The rickety ch ild is specially liable to this disorder, owing to its 
being badly nourished and less able to resist cold. In consequence 
of the reduced capacity of the defonned thorax, m·en a slight 
catarrh, such as would give little trouble to a healthy child, may 
cause sernre dyspnma and cyanosis. Further, the weak state of 
tlic t'<•spiratory muscles readily a llows complete blocking o[ inc1i
vidnal bronchi to occur, with collapse of the corresponding parts 
of the lung tissue. 

Bl"Oncho-pnenmonia and pulmonary tuberculosis are also not 
unfr~quently associated with rickets. Spasm of the glottis is 
speciall y worthy of notice, as it is extremely common in rickety 
children. Elsaesser ancl others ham sought to connect it with 
craniotabes, ascribing the spasm to pressure on the brain through 
the softened occipnt. But the laryngeal spasm is often observed 
without there being any marked softening of the occipital bone; 
indeccl, it is a far more frequent complication of rickets than 
craniotabcs itself. Scrofulosis is very commonly fo und in associ
ation with rickets. Cerebral complications (internal and external 
hydrocPplialus, meningitis) are less frequent. 
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D iagnosis. 

It is Yery easy to recogni ze full y developed ri ckets from the 
descri ption given above. " " e only know of one other disease 
ra.pa.ble of producing morbid changes in the bones of a.n infa.nt
especia.lly swelling of the epiphyses- simila.r to those produced 
by rick ets; I allude to hereditary syphilis ( Viele supra, p. 173). 
Bu t syphili s is nl'arl y always observed during the Jirst fe w days 
or week s of life, at a time when rickets is excessively rare, even 
if we arc indi :;posed to believe that the recorded examples of very 
early ri ckets may have been really due to syphilis. J\foreover, 
syphilitic children, when born ali ve, u sually though not invari
ably (\Yalc1t•yei', Koebner) show other signs of inherited ta. int ; or 
ou1· doubts ma y be set at rest by inquiring into t he hi tory of the 
parPnts, a precaution that ought never to be omit tec1 in such 
ca~es. Again , the syphili tic di sease of the bones often termi
nates in suppu ration and complete detachment of the epiphyses ; 
al so in the growth of osteophy tes ; cha nges not met with in 
rickets (cf. Birch-Hirschfeld, in Archiv der IIeilkundP, XVI. 
1875, p . 166). 

Local deformi ties of the skeleton, such as spinal curvature 
or hydrocephalic enl argement of the skull , may be di stingui shed 
from rickets by the ve1-y fact that they are local , anc1 nnat
tende•1 by beading or the ribs or swelling or the epiphyses of the 
long bones. Our d oubts may be set a t rest by the di scovery of 
the ca.use in each particular instance, as caries of the vertcbne, 
hemiplegic paralysis and a trophy of muscles, absorption of pleu
ritic effusions, e tc. 

It is a more d iffi cult matter-though one of great importance 
a.s regards treatment- to recognize the Jirst beginnings of the 
di sease. The disorders of digestion which usuall y precede the 
changes in the bones, especially in younger childn •n, are not in 
themseh·es characteristi c of ri ckets; bu t when they occur during 
the second 11a.lf-yenr of life, about the time of the first dentition, 
and show a.n obstinate tendency to recur, they ought to make u s 
suspect the a.1iproach of rickets, whose earliest specific signs will 
be furni shed by the delay and irregularity in teething, the behavior 
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of the sutures and fontanelles, and the local sweating of the 
head. 

\Yhether the state of the urine-more especially the prPsence 
in it of lactic acid, or an excess of earthy salts-may not furnbh 
dh1gnostic signs even earlier than the skeleton, must be decided 
by future inquiry. 

Course, D uration, and I ssues. 

Apart from those rare cases of "acute" ri ckets (p. 183), 
which run their course in a few weeks, the clisenso always Jasts 
for months or even ymrs. The eal'ii er tho ago at which it se ts 
in, the more rapid and severe are the changes wrought in the 
bones, and the associated troubles-especially those of the respi
ratory organs,-and the more profound, acco1·dingly, the intcr
fe1·ence with the chilu's general health and nntrition. That form 
of rickets which begins during the second year or ernn later, runs 
a more sluggish course; it is not attendt'd by feve r or any con
siderable degl'ee of constitutional distl!l'bance. Its course b 
often interrnpted by pauses of ,·ariable length, d ndng which 
the bones cease to S\\-ell , the digestive troubles subside, and 
nutl'ition improves in consequence; the resu111ption of morbid 
action being gpnerally usherecl in by an exacer\Jation of the 
digestive di sorder, by restlessness and fm·er. 

Those casPs of rickets that begin late and rnn a slow course 
almost always encl favorably. There remain a certain plump
ness of thP affected bones, more or less deformity, and perma
nent stunting of the body. \Yhen the disease sets in early, 
i. e., during the first twelve months, it may also terminate in 
reco,·e1-y; th is usually sets in with an improvement in the child' s 
nutrition and genera l state; the teeth come through more 
quickly, the swollen epiphyses subside, a nd the bones \Jecome 
conso lida ted. But many of the younger su fferers never live to 
reach tl1is stage; they are destroyed by one or other of the 
complications enumerated aborn, especially by disorders of the 
respiratory apparatus. Since the latter are most prevalent dlll'
ing the cold season, this is the most dangerous time of year 
for rickety subjec ts. In_ summer, again, they are liable to gas-
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tro-intestinal catarrh, wbich claims its share of victirns from 
among them. 

Prognosis. 

Although the changes in the bones are not in themselves 
fatal, thl' prognosis of rickets, as regards Ji(e, is not uncon
ditiona lly hopefnl: it depends chiefly on the intensity of the 
nut1·itive disturbance and the complications. These, as I ham 
already pointed out, are most severe in younger chilclren; hence, 
the prog nosis is more favorable in proportion to the patiPnt's 
age. Of course it also depench on the child's constitutional 
vigo1" and the amount of cam and skill bestowed upon it, etc. 

The deformities of the skeleton, when they arc slight in 
degree, may entirely di sappear. Of those that are pern1anent, 
two only rnay prOl'e troublesome in after·life-chicken breast in 
both sexl's, and pelvic distortion in the female. The possible 
risk to which a woman with a distorted pelds pxposes herself 
by marriage, should always be impressetl on the mind of her 
relations. 

Treatment. 

Both in the prevention ancl the actual treatment of 1·ick ets, 
the chief lmsiness of the physician is to lay down hygienic rul es. 
Prevention must be held in Yiew when previous children of the 
same family have suffered from rickets, or when the parents 
show traces of having had the di sease in early life, or are in 
weak health, or alfocted by any disease, which, like tui.Jc1·culosis, 
fa,·ors the development of rickets in their oil'spring. "'hen 
syphilis ex ists, it mnst of co m·se be energetically attacked. 

The feeding of the infant is the main thing to be attended to. 
\Ve know that improper feeding stands foremost among the 
causes or those gastro- intestinal disorders which are so dangerous 
to infant. life; and, in speaking of the etiology of rickets, I 
pointed out the intimate cou11ectio11 between those disorders 
and the malacly in question. During the firs t few months after 
birth, these disorders may be prevented by keeping the infant at 
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the hl'Ntst; •honhl the mother be unable to suckle hcl' O\Yn ehild, 
a goml wet-nurse should be prodded. The milk of mothl'l' 01· of 
nursP, pro,·itled that they are well nomislwc1 1 is quite sufficient 
till the infant is six Ol' seren months old -Lill the first teeth 
com<' through. Frnm this time fo!'wanl the motlwr's milk 
should he supplementell by some dige:;tible food, wch as lll'oth 
with tlte addition o( isinglass, meat-sh::wi ng::i, and qther suh
stanC'es which I shall presently enumerate. Lastly, the infant 
shou ltl he weanetl when it is ten or twclrn months olcl. I nrcd 
hardly aclcl that the circumstances pecltliar to each cas<' ought 
to lJp considen'cl in fixing the right time fo1· weaning, whether 
pnrtial OL' complete; among those ci rcunrntances, the ch ild' s 
own co11dition aml the state of its digestirn organ::;, stand fore
most. 

Not one among the many artificial foocls reromnw1HlPd for 
infant ::; ('all be 1· •g::ndecl as an l'ffectual substitntc for good human 
milk. Till' close similal'ity of composition between the milk of 
tlae lower animals and that of man will alway::; in~ure its 1Jre
em in rnce among substitutes for the latter. Cow·s milk is gene· 
rally chosen, bc'canse it is easily got: it must b<> swc·ete1wd \\'ith 
lnctose, and clilutPd to su it the age or the infant. I do not know 
whPthPI' tlw milk of the ass and mare, which approximate most 
closely in tlwir composition to humnn milk, have bel'n shown to 
be practically sr'lwrior to cow's milk. Nc'xt to I.he latter, I 
rccom nwn ckcl NP::itle's inrant food, from pt'rso1ml expcl'iPnce of 
its valu e and COIWPnience. Dnring tho pal'l ier months or life, 
infan ts often do \'el'y well on the conclrnsecl milk manufactured 
at Cham, in Switzc>1fancl, Kempten, in Baxaria, and other places. 
But if any of these articles be employed exrlnsively for any lenp;th 
of tinw, the infant acc umulates too much fat, while. at the same 
time. it is less 'dgorous nncl less able to resist disease. This may 
possibly be clnc to the disprnportionate amount of carbohydrates 
(suga1-, clexll'in, starch), as compared with that of the albnmi
nates, in conclenscc1 milk. I am the1·efore in the habit of ordering 
lip;ht bl'Oth in add ition. from an early age. " 'hen cow's milk 
prO\-es indip;Pstible, the yolk o[ nn egg beaten up with water, 
sugar of milk, and a trace of salt, forms n good substitute. On 
other kinds o[ artificial food my own experience does not entitl e 
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me to pronounce an opinion. Beneke ' affirm s that finely-pow·
d ered lentil -meal (prcpa1·ed by iY. I. van Coppenaal in Amster
dam, by Hartenstein at Niederwiesa in Saxony)-the main 
ingrec1i t> nt in the univer5al panacPa known as Ren1knta ... \rabi«a. 
(R ernleseie rl')-desen ·es to be more largely employed than it is. 
Bi edt>tt 2 l'eeom nw ncls a cream mixture. Other preparations, 
such as Liebig's soup, Loetlund's food for infants, boiled a1Tow
root, etc., need not be entirPly proscribed, although they are 
certainly Jess u seful in practice than those gi\'en aborn. It is 
somL·times necessary to have a great variety of substitutes for 
human milk at one's disposal, as we never know bdorcl1and 
which or them will suit a particular chikl, and al so because, 
when digestion is upset, or the child does not seem to tli1·ive as 
well as it ought, we may find it necessa1·y to rn1-y its diPt fre
q11ently. It someti mes happens that an infant will do well on 
one or the kss pop11lar foods after all the more famous ones have 
been tried in ,.a in. 

\\"hate,·er food be chosen, the utmost care mu t be taken in 
preparing it, in keeping it, in scrupulously cleansing the infant's 
mouth ; indeed, these precautions are indispensable even in the 
case or healthy children.' 

" 'arm or tPpid baths, serviceable for healthy children, are yet 
more so in the treatment of ri ckets. Sea-salt. or the mother
liqnor of any or the brine-springs, or aromatic he1·bs, or a dccoc
tion or malt, may be added to the bath with advantage. It is 
only when the thorax is mnch defonned and the resulting dys
pnooa se,·ere that we are compelled to eschew baths for fem· of 
increasing the clyspnooa. In such cases we may des ire the body 
to be frequently sponged with warm brine, ancl the limbs rnbbed 
with spirit and aromatic liniments. ·when there is much sweat
ing abo ut the head, the latter may be bathed with cold water. 

Pure, dry ai1· is etisential ; the child should be k ept ont of 
doors as much as possible and exposed to the sun. It should 

1 Berlin. klinische Wochenscbrift, 1872, No. 15. 
~ Vircbow's Archives, LX .. p. V.'12. 
3 For an excellent and detailed nccount of the whole matter I willingly refer tho 

reader to J(d1rer's lecture on the Feeding of Infonts (Volkmnnl1's collcctiou of Clinical 
Lectures, No. 70 ). 
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be "hil'ldetl agaim;t the risk of taking cold by warm clothing, 
aml '''pecially by the immecliate change of linen, etc., welle<l by 
itti f• \·an1atio ns. 

Tu pre,·cnt the occurrence of cleformitics, or to mitigat~ their 
sen•rity, it is important to make the ch ild li e, not on so[t feather 
b<·<h, but on a hard 111attress stuffed with horse-hai1· 01· dried sea
wt•ed; its head should rest on an annular cushion into whose 
Ct•nt ral open ing the occip LLt may lit. The u tmost care shou lcl be 
tak1· 11 lo arnicl tho risk or willow-stick fractu re o[ the bones 
in gm><ping unit li fl i11g the chilcl. The attencla11ts shoulcl be 
wa.nwtl agnin:;t 1ie1ping the child to stand or wa.1k, 0 1· cr..rry ing 
it 111uch i11 llwir arrns. \\'!ten 11 ot asleep the child ought lo lie 
or ::; it 0 11 a. blanket sprcacl o n the Hoor, or, when tho weatlwr is 
fim', in the open air, out of reach of anything by laying hold of 
which it may raise i tself up. 

~\s n•gards strict ly med icinal tr~atment, I may begin by say
ing that of the multitucle of remedies formerly employed in 
ricket><, whose popularity was founded cilller on mere expe
rience or on theories de,·oicl of any sc ien tific ba,.,is, only a few 
remain in use. \\ .. e are obliged to use drugs in the treatnwnt o( 
cL e digestive di sorders incidental to rickets, wlwn our dietetic 
mPas1ucs ha,·e failed. \Ve pn'scribe one or other of the reme
dies usually employ•'cl in the clyspepsia OL' gastro-i ntL»tinal 
cata rrh of children, accorcling as the leading ~.r mptom h; ano
rexia, rnmiting, cli a nham, acidity, or distention of the abdomen. 
The indiddual renH•d ics are more full y L1<•scribet1 in the articles 
on DiseasPs of the Digestive Apparatus. Lime, in vi rtn c of its 
alkaline and astringent properties, meets most of the indications 
at 011 ce; and this alone is a. s ufficient reason for g i\'ing it in rick
ets, though not, or course, to the exclusion of other remedies. 
l\IoreoYer, the clemonstratecl po,-erty of riekety bones in lime ancl 
the important part playecl by lessened supply of lime in lh1•arti
fi cia l pl'Odnction of rickets (p. 176), wonlll lead us to antieipate 
sonw benefit from the free administration or t l1i s substance; and 
it i< not known to ha\'e any undesirable efT<'ds. \\'c may. there
fo1·e, safply give lime throughout the enti 1·e cou1·se or the disease. 
The officinal lime-water (liquor calcis) is the most convenient 
preparation ; it may be g h·cn several times a clay. in doses yary-
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ing from a teaspoonful to half an ounee, or else mixecl with the 
liquicl food, particularly the cow's milk (w hoso nor111al renction 
is faintly ac id) , or c•1·en with broth, etc. Ca rbonate of Ji111 e is less 
suitable, rspecia ll y iI tbl'ro be a tencleney to tympani tic disten
tion of thP bowels, on UCl'OUnt of its liberati ng Carbonic add 
in the sto111aeh. 'l'he sa me objection applies to the powll('l'ed 
oystcr-slwll s (lesta preparata) that people :ue so fond of giv
ing; tla\ 1·c is a I1u·thcr drawback. to their use: the angular 
parlielPs may ini tate the bowel mechanical ly (Schl ossberger ). 

Fnrther, Wl' must (~ nc.lt•avor by means of rPm ed ies to assist 
the did f!Jl(.1 regimen in irnprnving the state of the inf'ant's nuti·i· 
tion. Ton ic::; are primarily indieatt:•Ll, save when our at tent ion is 
cla imed by so111 e intcrcunent disease, especia lly of tho respira
tory organs. The more digestible preparations of iron, sudt as 
the sa lt,; of iron witl1 tho organic acids, should be prescrilwd in 
combination with aromatic bitters, such as the co n1pouml tinc
ture of cinchona or gpntia n. Shou ld a more powerful astringent 
be c1esirPd, the tincture of the chloride of iro n may be gh·en. 
\Yhen tl1e digestive system is in good order the modern te use 
of art ifi cial or natural chalybeate waters, either alone or mixed 
with milk, is highly to be recornmcnlled . 1\Iy own experience 
entitles me to say that the water of the"' einbrnnnen, at Schwal
bacl1 , and waters h olding pyrophosphate of iron in sol ution, 
are well borne, even by children with fepb]e digest ive powers. 
All thP fash ionabl e ch alybcate springs are well achpt<'il fo r a 
summer co urse of baths nncl beveragps; I may lll t>ntion, as 
specia ll y appropriate, the waters of Driburg, which a1·<' rich in 
iron '111(1 lime; those of t ile Renchthal, in Baden; those of 
Pet<•rsthal (am1 also of Freiersbach), which are remarkably easy 
of digPstion. 

Cod-Jil·er oi l, fo nnel'ly regarded almost in the light of a spe
cific both ror rickets and scrofulosis, can only be administPred 
when tli f' d igestivP organs are in good order; it ought not to be 
g in•n in hot Wt'::tther, when it i s \·ery apt to cfo.~agree. During 
the colckr months, on the other hand, in doses grallually 
increased from a teaspoonfu l to one-at the most two table
spoonfu ls daily, it is willingly taken by rickety chikh<'n, and 
usually with lhe best effect. 
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No special rules need be laid clown fo1· the treatntent of the 
complications. I may, perhaps, repeat that in rick..ty subjects 
appa1·ently slight afiections of the respiratory organ;, ;uch a; 
simple bronchiti;, must be carefully watched; they are far more 
clangernns than wlten they occur in healthy children. 

The deformities of the limbs that may be left after the 
disease ]ms run its comse require no special treatme11t, unles::; 
they happen to be extreme; for they tend to cli;appear of tht'm
selves as the chilcl gl'Ows olcler. :Malposition ot the feet (pcs 
OMllS et oalgns) may be rcctiliecl by suitable appamtns (boots 
with steel splints on the outer or inner side of the ankk). \\'hPn 
the lower limbs am 1.ttieh clistortecl, attempts may be macle to 
straigliten them by operation 01· by orthopteclic appliance's. Por 
a cletailecl account o[ such appliances and o( tl1t' managentent 
of spinal curvature, the reader may be reiened to works on 
surgery. 
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Historical Introduction. 

lllalarosteon (mollities ossium) is a chronic disease peculiar to 
adult lite, which leads to a gradual withdrawal of earthy salts 
from all parts of the skeleton, ana a conseq nent softening and 
abnormal pliancy or the bones, with ultimate deformity of the 
trnnk and limbs. 

1falacosteon diJl'ers essentially from rickets. The latter is a 
disease of the osteoplastic tissues, in cons~quence of which the 
newly-formed layers do not become propel'ly ossified, and remain 
soft. Tiu; fomwr is a disease of fully-formed bone, causing its 
tissue to melt and become soft. 
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It is not very long since rnalacosteo11 has been recognized as a 
distinct disease. True, cases of abnormal pliancy of tl1e bones 
had been known for centuries; some of these cases, in which tht• 
deformity liappened to be striking, had even become historical;' 
but they were at lirst regarded as were cm'iosities, and then, after 
public attention had been drawn to rickets, as instances of the 
latter disease occuning in aclults; rickets itself being termed, 
('Q11vel'sely, "infantile mala.costeon. n 'l'he fin;t notice WP find of 
a clistinction between the so[tening of the bones in children and 
that in adults is in the work of Levacher de la Feutrie (1772); 
but his suggestion was allowed to drop, and the attention of phy· 
sicians was almost exchtsively directed to the difficulties in the 
way o[ pa1turition resulting from the pelvic deformity. Lob
stein was tlw first who again insisted on the difference between 
the so[tening of the bones clne to rickets and that clue lo mala
costeon; m o l'POVP I', he distingnishecl them both from that form 
ol' abnorntal fragility OJ' brittleness of the hones to which hP gave 
the name oC "osteopsathyrosis." The 11istological researches of 
thP last twenty or thirty years have establiKhecl thP es;ential 
dive!'sity o[ riekt>ts and malacosteon; they 11't1'e al"o s<>paratPd 
other forms of atJ·ophy o[ bo1w, e. g., SPnilP wasting ancl osteo
pornsis, which reRemble the disease in question only in causing 
the bones to become brittle. 

Morbill Anatomy anll Chemistry. 

The solidity of the bones is always impairc>cl in rnalacosteon. 
" rhen the disease is severe, they are pliant and soft, like inclia
rubber or cheese; they may be easily cut with a knife, and yit•ld 
like egg- hell s to the finger. They are always specifically light••r 
than healthy bones. Their size may be diminished uniformly, 
or they may Pxhibit alternate swelling 01ncl narrowing. ""hv11 

1 Among these famous cases is that of the Arab Saa.di, a contemporary of Muham
med. known n.s the " honeles.~ man ; " next, one recorded by Abon in the ninth century 
(Portal); then those of the Marquise d'Armagnac (Duverney) and Madame Supiot 
(Morand) . 
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the periosteum, which often looks thickened and congested, is 
stl"ipped off, the bone beneath it appears rough and studded with 
innnmetable holes of va1-iollS size, from which :L liquid is seen to 
exude, this liquid being either bloody or yellowis!J, according to 
the stage reached by the dise:Lse. 

In the long bones we tind the medullary cavity and the 
m\'dullary spaces enlarged, the latter uniting to form channels 
of grpater widtl1. 111 the short and tlat bo1ws the cellular spaces 
of the d iploi' expand and coalesce to form larger cavities. The 
co rtieal layPr is t11in1wcl. and its Haversian canals are d il ated. 
l t lW< · o111e~ <«iarsely cellular, like the <liploe, and is ultimately 
n•dueed to a 1·e1·y thin lamella of compact t issue. ln the more 
extrvme forms of the disease even thi s lamell a is no louger 
present, the bone resembling a piece o[ inflated aml dried in tes
tine. It consists o[ a huge.meshed, spongy ti::;sue, enclosing the 
proper mi>d ullal")' cavity, and held together by a thin coat of 
parchment-like tbsue, conti nuous with the periosteum . 

. \Iicroscopic Pxamination shows that tlw bony trabecnlm that 
still remain arc only in part made up of true bone-fo;sue, with 
well-fonued COl"pnscles and enlcifiecl intereellnlar substa nce; they 
partly consist of a soft tissue ma1·ked with concentric st1-ire, in 
wl1ich a donbtfol r('llrnant o[ a bone-eorpuscle with indistinct 
processes may here ancl there be detected. This decalcitied 
matrix prnseuts exactly the same appearance, and belmves i11 
exa.cLl.r tlit;l same way to reagents ancl staining flui ds, as the 
tissue left after the remornl of the parthy salts from a nor111al 
bone by aei<ls (the so-called "bone-carti lage''); the m orbid 
process has thcrefo1·e been temwd "halisteresis" (removal o( 
alts) by Kilian. The de\"tkitied tissue is chi etly met with close 

to the Ifan·rsian canals, ll"hiclt i t completely Sll l"J"Ouncls. . \ s we 
reet'de from the canal,;, we find it passing by imperceptible 
g radations into normal bone-tissue; so that the interval between 
two canals is ocrnpit,cl by a band o( unaltered bone-tissue of 
variable "-idth, betwPen two bands of the tibrnid t isstH' described 
abo1·i>. The bone-tissue is better preserved in prnportion as it i,; 
fa 1the; fro m t he mcdullary cav ity. The process of clegenerntion 
or solu tion obdo 11sly progresses fron1 the meclullary eav ity out
ward. It sets out from the Ffaversi:rn canals, and gradu all y 
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im·oh·es, first, the osseous tl'abee1llcc o[ the l' i.llH'ell ou:5 titi::me, 
then tliose or the COl'tica[ layt•r. 

The mt'clulla, while tl w mol'bi cl change~ :-ll'e acti \·1•\y going ou, 
ha::; an exfreniely conge~ted appearance. The hl ood -n":o:~e l :-; an-' 
wid<' ly dila te(l , and extmrnsatious nuu1t•1·o us. It 111 :cy Px hi bit 
any sliade of color, from ligh t rPddi sh Y•"ll ow to tle<'JJ p111v le, 
according to the amollnt of oil y matter it contciius. ~I. ' the 
cliseasp goes on, the meclu1la grows paler in htw: it a.ssunw:; a 
yellow, honey-like or oily aspect. A t a still later stagP, whpn 
the disease has quite completed its course, we nmy Jiud the 
meclnlla.ry c.: t"w ity oc:c upiecl by n. clear, d ~f'icl i rnn<·oicl or gt>hL
tinous liquid, either uniformly di stl"ibllted 01· enclosed in .-ystic 
cavities. 

On the ground of these Llifferences in color, a dbtinction llSPil. 
formerl y to be drawn be tween a red aml a yellow form or rnala.
costPO ll (osl eunwlaci<i rubra d jlaM); bu t we are now aware 
that the diffen•nce of tint indicat .. , , not a difference in the form , 
but only in the s tage of the disea:;c•. Tlte changes which the 
med ulla.ry tissue goes thro ugh in malacosteon are genera.Uy 
analogous to tl1 o:;e t11at normally occur with ach ancing y t>axs. 
Reel manow fill s the bones in yo L1tl1. lt subseqLtently becomes 
fatty a11c1 yellow in patches (in tlt e long bones), aml in tl1 <> w ry 
old it may even be gelMinous. Indeed, microscopical examina
tion of the different varie ties of llltLrrow containe(l in the bones 
in malacosteon fLtmishes mnch the same res11lts as tha t of normal 
marrow a t different ages . The hy penernic, da rk red marrow 
contains, in addition to a multitudP of extrarnsated bloo(l -cor
pu cles, a number of cells with one, twoi or several nuclt>i 
(embryonic cell.s), bu t only a few fat-cell s. aml these of small 
:;ize. In tbe yellow medull a. on the other hand. the fat-cells 
p1·edominate, or may even be exclusively present. They increase 
in Hizc•. and ul timately coalesce to form oil -g lobules of larger 
dinwnsions. Fina lly, they shrink and waste away, as the 
marrow passes from its yellow to i ts mncoid comli t ion. There 
remains only a viscid, transparent mat ri x, containing a few 
scattered cells, and trnversecl hy blood-,·essels, ancl resembling 
the vitreous humor in its ronsis t<• ncy (Yirrhow)- perhaps also 
a lli ed to i t in chemical composition. IIemonhage is very prnne 
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to occur into this tissue from the residttal blood-vessels. It may 

tl1u:; acquire a deceptive likeness to reel marrow, but without 

becoming really identical with it.' 
Uhemieal a nalysis of the affected bones invariably shows that 

tl1e proportion of mineral salts (especially those of lime) is 

dimini sht•cl, and that of organic matter correspondingly in

ereased. 'rhe juice with which the bones are saturated has occa

sionall y, but not always, been found to present an acid reaction; 

tht> diffe,.ence in thi s respect betweet1 different observations being 

probably clue to the vaJ"ying quantity or blood contained in the 

hones, a nd perhaps also to the lapse or time between death and 

post-mortem inspection-an interval dming which a supple

rnental fo rmation of acid is undot1btPdly capable of taking place. 

Lact ic acid has repeatedly been demonstrated in the bones ; also 

a striking augmentation of thei1· oily constituents. The latte ,. of 

these observations refers, in all likelihoocl , to that stage or the 

disease in which the marrow is yellow and fatty (osteomalacirt 

jlava). Finally, the organic basis of tht• bones, the ossein, 

seems also to undergo morbid change now a nd then, for C. 
Schmidt often failed to obtain any gelatin from bones affected by 

malacosteon. 

The ratio of organic to inorganic matter (ash) is exhibi ted in the following 

table: 

20 25 70 7j_

1

Gorup Bcsaucz, Phys10log 
0

Chcmie, 1863, p 581 

38 60 61 40 Do 

30 23 69 77 Do 

Bostock .. 

Prosch. 

Boys.er .. 

1 The ex ii:i.tence of these cases of gelatinous hemorrhagic malacosteon may perhaps 

explain the statement made by Riiidftei:~ch (Joe. cit .. p. 551 ., contrary as it is to the 

experience of all other observers, that the marrow of the bones in malacosteon is actu

ally poor in young medullary cells. and tha.t, apart from the extrnvasa.ted blood·corpus

cles, the gelatinous matrix contains only a few angular bodies resembling small epithe

lial cells !possibly rnmains of fat-cells}. 
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~:t~~I~:~ ~~~ifn 
100paru.1001>aru. 

Lehmann ... 24.40 75.60 ~lean of four aualyscs-2 femur, 2 ribs. 

Von Bihm .. 60.47 39 .53 1.leanof thrccanalssesof ••scui lc'' (!) malacostcon 

a0.21 69.79 )[can ofthrccanalysos-'l'ii>ia, Hib, \'crtchrn. 

Barnu·l 2n.oo 71.00 M. Stiebel, toe. cit. 

0. \\1·\Jcr .. 4!l.!J4- .i0.06 .\lean of three analyses. 

lfuppcrt .. 25. 71 74.2!) 

Drivon .. 29.73 70.27 )lean of two analyses. 

1.li;rs and :!\luck.. 36.67 6;~_33 Do. 

The accurate analyses of "MOrs and Muck have shown that the loss of lime is 
greater, proportionately, tlutn that of phosphoric acid, in bones affected by mala· 
costcon. There is not enough of the former to make the so-called basic phosphate 
(3Ca0,PO~), which is usually admitted to be the ouly form of calcium phosphate 
normallv present in the bones of adults. 

Lactic acid has been found in the bones by C. Schmidt, 0. Weber, Drivou, MOrs 
and Muck. 

For the condition of the urine in malacosteon, Ree far ther on, 
p. 224. 

As a resu lt of the structural and chemical changeR I ha'e 
just de cribed. the bone-tissue is softe1wd and its d,•nsity dimin
ished; hence tl\e liability of the bones to b<> bent or pven broken. 
Fracture is most likely to occur when a bone whose cortex has 
grown thi11 without being wholly absorbed is acted on by a fall, 
a blow, 01· even a violent mo,ement. Now. as it is only in thP 
very last stage of the disease that tlw compact cortex disappears 
entin•ly-and even then not in ::Lil the aff<·cted hones at once-we 
usually finc1 , in adv:mced cases of malacostpon, fractures and 
Jiexions side by side in the same or in diff1'n'nt bones. For this 
reason we cannot accept Kilian's didsion or malacosteon into two 
forms, osteomalaC'iajlexilis s. cerea and 0. fract1trosu. Those 
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cases in which we find multiple fracture, without flPx ion. or the 
bones, belong to other categol'ies of atrophie changP, especially 
to senile wasting of the skeleton, which usecl (orn1Pdy to be con
founclecl with malacosteon. The fractures in the latte1· di sease 
are eithel' pal'tial or complete. Even when complete. the perios
teum often remains uninjured and fol'ms :1 she:ttl1 around the 
wasted frag ments. Rl'pail' is more or less lJL' t-ff'ct, according as 
the di sease is in an early or a later stage, th P clecalcilieation 
oI the hones not too fa!' ad1·anced. ancl the patient's geneml 
strength not too much i-ecl LLCecl. Even at a late 1wriocl, call us 
ma.y still be fo rn1ed, thoug h wry slowly, by the pe1-iosteum; 
bL1t till' newly-fol'mecl tissue does not usually become thorough ly 
c:Llcifi<•cl, and a fals1' joint results. En' n call11s or olil standing 
which has bc·en Jl<'l-fert ly consolidatc·d may uncl ergo subsPquent 
softening in th e coursp of the <lbsease. 

Even in those bones that are not fra ct11recl , the mol'bid prn
Cl:':iS appecus sometimes to recede, and ron:-:olidation to takP 

plact>. \Ve ai-e obligecl to infer tl1is from many appearanc:•" 
presented during li[e, a.nd from tlw oc:casiona.l. thongli VPl'Y ran-' . 
instltnces ol' recovery on record . But of the' "tructm·al phenom
ena of this pi-oeess of l'epair we know notl1inp;. 

The changes in the bones give ri se to deformities oI the skel
eton. Thest" clt.-f'ormities usually s liow them:-;eh·es Jirst in the 
trnnk, th e spi11a.l C'olumn, ancl the pelvis~ :-:on1t->Limes, tlio11gl1 
less commonly, in tl 1e thol'ax. 

In the spinal column the lumbar vertebrn' are the first to 
be afiected, the dorsal and cervical regions being subseq uently 
implicatPd . They _ri,, ld to the weigh t of thP body and are ilat 
tened; the entil'e ·pine soon becomes appreei:Liily shorter than 
it was; the body looks shrunken: the he:td >inks on till' breast. 
the chin resting on the sternum. Kypho~""· kypho-scol iost>s, 
and 101·doses are produced, the exact form of curvature heing 
determined by the patient's attitude and by the otlwr ddorn1i
ties wl1ich react upon the spine. 'l'he pelvis unclN!J:OPS clianges 
of form which are of great importance in i·p]ation to p 1·f'gnancy 
and parturition; for thi s reason, as also lJPcau SL' the diseasP 
itself is mo>'t u strnlly observed in pregnant women, they ha1·e 
been very diligently stuclied. The pelvis is usually comp1·essecl 



)L\LACO:STEON.-MORmD ANATO:HY AXD CJllrnt :sT J:Y. 217 

from sicle to side by the heads of the thigh-bones ; this, with 
angular l'Urvatnre of the pubic mmi, causes the symphysis to 
be!'ome beaked and to project forward; the promonto1·y of the 
sacnun sinks downward and forward into the ca,·ity of the 
pelvis ancl apprnaches the intruding acetabula. \Vhe11 the dis
tortion is extreme, the pelvic inlet is trefoil-shapeil. 

The deforn1ity of the ribs is not unlike that seen in rickets. 
'l'hey are bent inward, partly by the trnction of the lungs, partly 
by the wpight of the patient's body wlwn lying on its side. 
They a1·e often not merely bent, but broken. Tl1e s ternum, 
which i ·usually much softened, is either <trclwd fonvai·d, or con
cave and drawn in; it is"almost always lmrtially fractured at 
one or more points. 'l'he clavicles, too, are 11ot uuirecllLently 
broken and di storted. 

'l'he distortion of the extremities is also chm to franure and 
bending of the bones. It obeys no law, a11d ra1·ies with aeci
dental circumstances. The flattening and over-extension of the 
terminal phalanges of the fingers, to which ()harcot' has drawn 
special attention, is in some degree characteristic; it i::; accounted 
for by the pressure they sustain when the bedridden patients 
try to mise themselves on their hancb. 

rrlw cranial hones are seldom affected. Sonwtinws, in the 
very worst forms of rnalacosteon, tlll'.)' ha1·e been fonnd so ft and 
yielding. The bones oI the face are st ill less liable to bp(·(1111e 
involved in the morbid process. Nothing is known of any 
clernlcifieation 01· so [tening of the teeth. 2 

\Ve know very little about change::; in othPr organs occnning 
in the coursP of malacosteon. The muscles have been descrilwd 
as flabby, wasted, and in a s tate of fatty degeneration, occasion
ally rPd nced to thin, ribbon-like bands. Thes<' changes were 
always mo~t aclvanct'cl in the mnseles of tlw lowpr extremities, 
in those of the pplvis and back (Stanski, \\'eber, Chambers), and 
were ascribed to the cl egenerafo·e prncesses which usually result 
from forced inaction of the limbs. But l<'L"ipclberg,' and st ill 

1 Cf . .lftillft. Deformations de la Main, etc. ThCse. Pari~, 18i-t. 
~ .c..·1iebd (loc. cit.) alludes to it, but T have not been able to find any observntions to 

confirm hi.\! statement. 
J Pathologic und 'l'berapie cler Muskellii.hnmng. \Veimur. 18.iB. p. 27.i. 
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more recently Friedreich,' have pointed out that changes of 
another kind may likewise be detec ted in the muscles-clianges 
that are active a11d inflammatory (granular, albuminoid cloudi
ness, and especially prolifera.tion of the ml1scle-nuclei); these 
changes are present, moreover, at a ''et·y e'trly period of the dis
ease, before the bones can have been much altered ; and thus we 
are obliged to conducle that the muscles a re independently 
affect.ed in many cases of malacosteon, much as they are in pro
gressive musclda1· atrophy. These facts indimite the desirability 
of carefully exarnining the nervous system in cases o( malacos
teou-a branch of inquiry which has not as yet been fo ll ow<'d. 
Lastly , I 111ay mention that in a co 1\sidt•1·able number of cases 
or thi s disease, ca lCllli, for the most part compo-ed or phosphate 
and cal'l)(>nato or lime a nd magnesia, have been found in the 
bladcler 01· kidneys. 

Etiology anti Pathogeny. 

i\Ialacosteon is npon the whole a very rare disease. In some 
localities, as, e_ g., in t he Rhine Valley, it is more common than 
it is elsewhere, but by no means common enough to be called 
enclf'rnie. 

The• di sease is pre-eminently one of the female sex, the ,-ast 
majority of cases occnning in women who have passed th rough 
one or more pregnancies. The li abili ty to the di sease ancl its 
sen>rity a1·e both or them prnportionate to the number or times 
the woma.n has been pregnant. l\foreover, when t hP disease 
a lready ex ists. i ts symptoms are always aggravated by t'al' h suc
cessive ])n.:.gnancy, so that a connec tion betwef'n malacosteon 
ancl the puer1wral state cannot be clenied to exist. Unmarried 
women, and women who though maniecl have ne,·er concei\'ed, 
clo not appNll' to be much more liable to the di sease than men. 

I t necessari ly follows that malacosteon is u sually obsen-ed 
during the pe1'iocl of sexual matmity. 'ro speak more precisely. 
tht> fo.lqtt <> IH'Y of the disease attains its maxim urn bPtween the 

1 Ueber progressive Muskelatropbie, Uber wahre und falscbe l\Iuskelbypertropbie. 
Berlin. 1873. p. :l<HI 
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twenty-fiHh and fortieth year of life. It is an excessively rare 
thing to see it make its first appearance after the fif ti<'llt or 
before the twentieth year. The isolated case; that are on 1·.:c-onl 
of malacosteon in childhood (Ekmann-Beylard) or during fmtal 
life (Lobstein) are open to grave suspicion, ancl may with great 
likelihoocl be refened to rickets or sonw other disease of the 
bones. 80, too, many of the recorded ins tances of malaco;teon 
beginninp; in adrnnced life are probably cases of senile atrophy 
of thP sk eleton. 

As regards the influence of sex. I may mention thnt Marjolin g ives 20 to 1 as the 
proportion of fema les t.o males. Gaspari, 13 to 3 (Bouley, Joe. cit.). Bcylard !Ouud 
36 women and 11 men in 47 cases i only 5 o f the women had never g iven birth to a 
child. Litzmann found ll men and 120 women in 131 cascsi only 35 of the women 
had never been pregnant. Durham, out of 145 cases, found 13 men and 132 
women, 91 o f the latter having become affected during pregnancy or just after 
child-birth. Collineau, among 43 females suffering from malacostcon, found only 
14 who had never gh·en birth to a child ; of the remaining 29, 14 had had more 
than 4 children, and 6 had been deli ve red more than once. 

Bcylard g ives the following statistics in reference to age: ln 2 of hi s cas~ the 
disease set in before the age of 20; in 5, between 20 and 30; in 17, between 30 and 
40 ; in 10, between 40 and 50; in 20, between :JO and 60; in 3, after 00 .. \_mong 
Durham's 14.} cases the first sig ns of the disease ap peared under the age of 20 iu 
10 cases, above the age of 50 in 12 cases, while tbe majority commenced l>ctwcen 
the 2.:ith 1111d ::15th years. 

Neither inheritecl tendency, nor a i)l'ev ions atta«k of another 
disease, partiC'ularly of rickets. can lw pro1·ed to exe rt a n.1· inttu
ence on the dernlopment of malacostPon. The possible inttuencP 
of hereclity J'ests upon a solitary observation of Ekmann·s, who 
founcl cligtortion ancl fragility of tlw bo1ws in three sn<·cessh·e 
generations of a miner's family in lJpland; but the symptoms 
sho1n•cl tlwmseh·es in the children several months after birth, 
and clicl not entail any clanger to life, so that we may fairly attri
hure them to rickets. Women who ha1·e had rickets in infancy 
ancl retain traces o[ it in their pelvic bones, have repeatedly 
been known to suffer from malacosteon in after-life. This is not 
by any means surprising when we consiclt• r the g1·eat frt,qnency 
of tlw former di sease, and it fnrni sltc>s no gl'O nncl for the belief 
that the fol'llwr exPrts any inflnenre on the product ion of thP lat
ter, still less for the notion that the two morbid processes are 
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identical. These conclusions have nevertlteless been held by 
man y writers on the subject . 

. \.mong outward cau::)es, unfavorable hygienic surroundings 
deserve mention. ,\lore especia lly does residence in a damp 
dwelling tend to bring on ancl aggrarate the clisease. Uany 
cases have been put on reeorcl by trnstworthy observers in 
which the Iii-st appearance of malacosteon was noticed to coincide 
wiLll entnuwe into thunp quarter::); its arrest, with remo,·al from 
tltem. 'J' lmt insufli cient food co11tributes in any way to ca use 
nmlaeosteon is 11101·e than doubtful. T he de111 onstrable poorness 
of the bollt's in e"1·thy salts naturall y suggests the possibil ity of 
an i11adc'quate bupply of those salts in the foocl. Tl1e prevalence 
o[ Lite di sease among pregnant women might be ascr ibed to the 
increased consumption of those sa lts during the w egnant state. 
Las tl y, the oceunence o[ rnalacosteon a mong a nimals pastured 
on an a ri cl soil poor in lime might seelll to coun tena nce the the-
01·y that the di sease is brnught on by an inadequate supply of 
lime (Roloff, , 'tohmann). On the other hand, it has never been 
proved, nor is it ev1;n probable, that the diet o[ persons attacked 
by malacost<'O ll is especially poo1· in lime-that it eontains less 
lime than t he diet o[ other people. _\ gain, though it is quite 
true>, as 1 acknowledgPd in speaking o[ tickets (p. 176), that a 
simple rndur-tion in the s1tpply of lime in the food may render 
the bo1ws abnormally bl'ittle, yet this brittleness, so far as more 
accuratt- invt'S tiga.rions have enabled us to judge, sePms to be of 
an >tltogethe1· passive kind, analogous to that in senil e atrophy. 
This is 1111c1oubtedly the case in many, if not in a ll instances of 
so-call ed malacostt1on in the lower animals. Las tly, as regards 
the incrraiwd consnruption o[ nutri ent matter cluring pregnancy, 
it is not easy to see why the increased demand fol' lime should 
not he nwt by a n increased supply, i11 exactly t he same way as 
till' i11 r reas<'d demand [or other mineral matters is satisfi ed. 

The anatomical ernlution of malacosteon teaches us that the 
disease is made up of a medley or active and passivP processes. 
It hrgins with active congestion ancl proliferation or co!' puscula.i: 
elenwnts; the initial changes in the bones presenting a certain 
re,emblanre to those in inflammation. These facts a1·e quite in 
harmony with the commencement of the disease eluting preg-
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nancy and in the bones oI the pelvis; fot during pregnancy 
there is a natural (physiological) congestion or till· lw h·ir ,·iseera 
ancl even of the 1wlvic bone::;; and this may easily bPcome t"'xag
g1'rated till it amounts to disease. 'l'he congestion is followed 
by remornl of earthy salts, and finally by complete liquefaction 
of the os eous tissue. As these changes undottbtedly spn·ad 
centrifugally from the bloocl-vessels, as their results are exactlr 
like those prod uced by an acid, and as an abnormal fonnati o~ 
of acid has actually been demonstrated in the affected bones, we 
are fairly justified in attributing the altered state of the bone
tisstll' to a per v<'rtecl condition of the blood-to insufficient 
alkalinity of that fluid. Of course the blood is ne,·er acid dur
ing life, though it has been found aeid after death ; for an acid 
state of the blood woLlicl be incompatible with life. A dimin
ished alkalinity of the blood. on tlw other lmnd, might arise in 
at least two distinct ways. It might result from tltt' hypen emic 
sta le of the marrow of the bones, which (as I pointed out when 
s1wakin~ of ri ckets) may resemble the :;pleni c ti s::;ut>, to wliic:h 
it is closely al liNl, in being prone to gerwra tl' an PX<'P:"5 of CP1tai11 
organic acids when in a. state of initatio11 (e. (/ .. i11 lt.-> ulucmi:H 
True, the only acid hitherto detectecl iu malaeosteon has bt•t•n 
laclie acicl; but then no other acid has been looked for. 'J'he 
nltin1atp cause of nmlacosteon would thus be the hypenemia of 
the medullary tissue, itself induced by pregnancy and other 
causes. But there is yet another way of explaining diminis hed 
alkalinity of the b lood. It may be clue to insufliC'iPnt absorption 
of alkali or to excessive absorption of ac itl. '!'he former, as I 
ha ve already pointed out, is not of itself adequate to produce 
true malacosteon: a supplementary ca use wou ld still ha,·e to be 
di scovered to accou nt for the hyper>emia and prolift>mtion in 
the medulla. The latter-incrmsecl abso1·ption of add-would 
suffi ce to exp lain the enthe series of phenomena. were it only 
lWo,·ed either that aeids in genera l or that some particu lar acicl 
rni:rht t>xcite that active conp;estion of the mecl ullary tissue which 
""'"' f-ind in i·ecent cases of malacosteon. Jlpitzrnan11. indt•ed. 
aseribes this property to lacti c ac id; he sta tes that he has pro
dueed artificial malacosteon by the continued administration of 
thi s acid; th<' disease coming on at once in the 11 erbirnra. and 
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after a preliminary attack of rick ets in the carniv ora. But 
lactic acid, g iven for many months together to patients su ffering 
from diabetes, thoL1gh it may uncloubtcdly give rise to certaiu 
disturbances (cf. section on P athogeny of Acute l{heL1111atic P oly
artlil"itis), has never been known to cause soften.ing of the bones. 
Besides, even the disturbances just a llucl ed to in vari ably sub"idP 
when the remedy is discontinued, wlwreas the cou rse of malaeos
teon is, with few exceptions, steadily }Jrogressive. ~\gain , there 
is no reason to s uppose that the fopd of patients suffering Jrom 
malacost\'un contains any quanti ty of lactic acicl, ancl the1·e is a 
striking absence o f' such digestive cli sonl ers as mig ht be sus
pected or generating an excess of the acid in thL1 alinwntal'y 
canal (cf. Rickets). J<'or all these reasons tht' lht>ory whil'h 
attributes malacosteon prima1·ily to laetic acid dot'' not appear 
to rest, so far as o ur pl'esent information will all ow us to judge, 
on any adequate basis. Indeed, it is less pla nsibl ,• than tht' 
tlwory d i"'· ussed before, according to which lactic ttcid a nd pe1·
haps other acids a lso are genemted by the morbid w ocess. in 
consequence of a pri1mLry initatiun of the medulla ry tissue, and 
lead in their tum to decalcilication of the bones. 

S.11mptoms ctnd Coitrse. 

The patient's tirs t complaint is usually of deep-seated, boring 
or rending pains in those parts of the body which are subse
quently found to con espond to the changes in the b01ws. Those 
1iarts are, in most cases, the pelvis and the lower encl of tlw 
spinal column ; morn rarely, and usuall y in th ose casps only 
which are independent of pregnancy and childbirth, i . e., those 
occurring in males 01· non-pregnant females, the pains may show 
t lw mselves first in the lower limbs or in the chest also. They 
are sometimes localized, sometimes genera l ; at first they ttrP 
usually inte1'llli ttent a nd are aggravated by movement, relieved 
by rest. P1·essure on the bones in the painful region or on 
JXLl'lic ular po in ts of the bones causes pain, so long, at all eYPllts, 
as the malady is ttct ively progressive. llenC'e the women, in 
whom the pelvic bones are the fi1·st to he ttttackPd, often com-
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plain tlrnt p:tin is brought ou by sitting or ly ing down in a 
panicular position, and find themselve:; obliged to change their 
a ttitude frequently. 

The pains are speedily associa ted with a sense of weakness 
and fatig ue. ~Io\'ement g radually becomes more and more 
laborious, and the patient can only walk with g1·ea t exertion, 
or, at a later p eriod, only with the help of crntches or the arm 
of an attend::tnt. A t the ve1·y beginning of the ma lady in preg
nant women or those who h::tve just been ddive1wl. a character· 
i:s tic symptom is the patient' s s taggeriug, uncertain gait ; hel' 
!ego are [n,r apart Crom each other, and ohe seems unable to 
abdnl't her tltig l1s . 

• ~notl1Pr, but much less common symptom in pa ti ents of the 
femalp S<' X is tl1e increase of netTOUo excitability (-· suoceptibi· 
lit(\ ne1·\·pu ::-;p .. ) to which both Trousseau and Lasegul' have 
directed at t<·ntion. It is recogni zed by lig htly toul'hing or 
gently otrokiug the skin 01·er the affected parts, when exceo
sively Jlain ful spasm of the muscles ensues. This phenome-
11 0 11 may po°" ihly be connected with the iwc uliar changPs in thP 
mu cle · described aborn, and accordingly limi ted to th ooe caoeo 
in which inlla.mmatory changes e:-d st in the muscular tissue. 

Malacosteon seldom runs an nnintermpted course. On the 
contrary, it usually pauses now and then for a variable lenp;rh 
of time, e1•ery pause being followecl by a renewal of the morbid 
procrs~, due- to known 01· unknown influences, and implicating 
fn•sh rvgio11 s or the skeleton. These exaeerbations are a.II the 
mo1·e likPly to ocern· if t he patient's environment <'Onrinues to be 
unfa1·orable, e. g., ii she lives in a damp room. Ler ns take the 
usual casP o f a woman attacked by malacostt>O ll in connecti on 
with prPgna ncy . She u sua lly pick s up he 1· s t1·eng th some little 
t im,, a frer delivery and returns to her iluti<>s, though ohe linds 
them more burdensome than they used to be. \Yi th en''T fresh 
conception the phenomena become more and more sen•re, the 
ex ae<>rbations being u sually a t tended by fever ; but the febrile 
di sturba nce never lasts long : on the contrary , tlw p;e1wral health, 
>O lonp; as the disease has not reached its mos t adrnnePd stap;e, 
is usually pretty p;ood apart from tlw difficulty of locomotion. 
The patient's appetite is good and all lwr other· func·rions are 
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regulal'ly petformed, especially that of menstmaLion, which is 
usually normal in the inten 'als of pregnancy and lacrntion. 

The softening of the bones gradually manife ts itse lf by the 
occutTence of di stortion. Accidental injuries are followed by 
fractttre, partial or complete. The deformities already described 
make their ttppearance; when extreme, they may give ri se to the 
most eccentric alterntions in the form of the skeleton. The obser
vation has been made that women become app1·eciably shorter 
with each successive pregnancy, Lheir stature bPing occasionally 
reducc·d to one-ha][ of what it was. Every successive delive1-y is 
mo1·e ditticult than previous ones, until at last natu1·al labor is 
only effeeted by violent dilatation of the softened pelvis; or it 
may be• absolutely impracticabl e, and Cwsarean section has to 
be reso1·tpd lo- an operation which has often been performed on 
wome11 suffering from ma.lacosteon. 

From th P pelvis and vertebral column the disease usually 
extends to the thomx, the thoracic deformity gi\"ing ti se to 
dyspncra, palpitation, or asthmatic paroxysms. Obst inate bron
chitis may set in, and the patient's general health , hitherto 
undisturbed, begin to fail; its failure being commonly acceler
ated by dianhcea, which is seldom absent towards the close of 
the illness. The spinal deformity. moreover, may lead to com
press iou of the cord, with its usual symptoms. Finally, as the 
ext1·e 111 it ies become more thoroughly i111pli<"ated in the morbid 
prO<"C'SS, the patient grows more and more helpless, till she is 
unabJ,• even to change het· position in bed. Tier limbs am as 
flex ible as wax, yielding to the lightest p1·cssure, and capable of 
being bent in any direction without causing pain. ln the most 
acha need stage of Lhe di sease-to which the stories of ' · boneless 
perso 11s."" alludecl to in the text, i-efer-the limbs may be so 
twisted as to b1·ing the feet into contact with the back or head. 

lt used formerly to be stated that the urine in ma lacosteon is 
abundant, markedly acid, and prone to deposit phosphate and 
carbonate of lime (according to Solly, in four times the normal 
quantity). These state nwnts are quite tuitrnstworthy, as may 
be guessed from the fact that phospha.tic deposits cannot o<"n;r 
in strongl_v acid mine. Itccent inqni1·ers have very seldom 
dewc ted any increase in the amount or phosphates (\Yeber); in 
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most raBr~, no surh in C' rca~e conld be ch• mo nstrntPd (~rhne-tzPn

hPq:~P I ', ~fof' l'S nncl Mnrk). Thi s want or una ni mity may ]lO:-:::.:i
bly bP due to the m'ine having hPP n ex a milwcl a t di ffp1·ent stagPs 
or thP cli 8PU:-5P j for it i::; q ni tc 0 11 the cards tha t ill a n l':l.l'J y 8tag1', 
whil e Jiq11Pf':1 CtiOll or the bOl)(l::) i::; actnalJ y f{Oing On, an t'Xl'P~S i \"i.'-' 

amount of earthy :::.alts rnay be eliminatt•tl in tlw u ri110: wht>J'l•a~. 

a t a latl' r iwri od, thi s may no longer be the ea~P . lJn fo rtn natPI_,-. 
no eo nti11uous observations o f the urine havP as yet hl'Pn rPro l'dPcl. 
In one tasc', very f11ll y rpported hy Boul Py (Joe. cit., p. Q:l) thrPe 
nnul ysPs ol: !ho ltl'ino wPrc made at con :;id0ra iJI<• in te tTal~; bn t 
tlH·y art> no t o[ mn ch Yaluc, as o nly th e perC' l•ntago co mpos ition 
of the SP<Tetion WaS determined. (On the fir ' t Ol"<"a"ion th P 
mine had a s1wcific 1!1·:w ity of 1010- lOU!, contaiiH•cl :3.01 :; per 
eent. of solids, am1 0. 043-0.073 per cPnt. of ph oK phatPs. Sine 
months latpr its specifi c gravity was 101 2, ancl it ct'.lnta i1wcl 1.1.3 
per cent. of phosphates .) 'l'he q uantity of ea1t hy matter got ricl 
of in the Ul"ine may al so be inttueneccl by the fo rma tion of p ho:;
phatic cl~pos i ts and ca1culi in the urinary organs, an acc ident 
whiclt has more tha n once been observed in mala<"osteon. Older 
wri tl' rs spm k al so of an excreti on of ea rthy sa lts in the sa lfra 
ancl the perspiration ; and Pagenstecher goes so far as to say tha t 
a similar ex creti on may take place from the bronchial and intes
tinal mucous m embran e, ra ns ing catanli , whil e th e elimination 
through the kidn eys is reduced. 

Lactic ncicl wns found in the u1-ine by llfoe1·s and l\Jnf"k in 
two out or three cas0s. In 01ie of thes0, whi !"h ended in reCO\" f" I"}', 
the proporti on of acid was observed to undergo a gradual 
decrease as the patient got better, ultima tely di sappearing alto
gether from the urine. 

The progress of the di sease is always extremely slow. R emis
sions are frequent ; indeed, the most common ,·ariety of mala
costeon, that associa ted with pregnancy, may remain stationary 
fo r years toge ther, provided that coneept ion does not take place. 
Even that far more rare variety of the di sease, which is incle
penclent of the puerperal sta te, runs a very slow and inter 
rnpte<l course; but the inten ·a ls of remission :U"e shorter, ancl 
the an<>s t 01· recC'ssion of the cliseasC' appears to be lPss complete. 
Accordingly , it is of a more continued type, only diversifiPcl by 

VOL. XVI. - 15 
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exacerbations from time to timP. In thi:::; JattPr io1'111 , moreo\•er, 
the <li seasc does not remai n confinl'd fo r so long a time to a few 
bo1w::; (th ose or tlte ]Jeh-i s and the lumbar vertebnc) j it extends 
more rapillly to a greater number. 

Duration and I ssues. Complicatio11s. 

)fn lacostcon 11sually lasts fo r years. 'l'hp1·0 is only one case 
on rec-o l'd ln which l1 H' disease ran its enti re course in three 
months (C. Se limidt). Its average d uration rnay be set down at 
from fo ur to 8ix years, ancl even longl'l'. Many cases lrn.ve been 
known to Jinger on for eight 01· tt•n ycar8, a11d Lobstei n has 
recorded one t l1at lastc<l fo r thirteen. 

The d isease commonly ends in death. The fatal issne may be 
clue to the niarnsmus a ttendan t on tlte progress o( the malady, 0 1· 

to asphyx ia from interference with rospim tion, or to operutions 
undertaken during delh·ery, more especially the Cmsarean sec
ti on. R eco,·ery has unquestionably been known to occur, bn t 
it is very rare and exceptional. Roughl y speaking, there are 
barely live instances of true recovery among abo ut one hundred 
and JiCty cases that have been recorclecl hi ihPrto. 

,\rthri tis clefonmius may be regarded as by no means a very 
unusual complication of rnalacos teon, to juclge from the d'tta at 
our d isposal. Inasmuch, however, as the two clbeases tend to 
ari se uncl cr almost identical circumstances, in women of the 
poorer class somewha t achanced iii years, their coin cidence need 
cause us no surpri se. I have al ready alluded (p. 217) to the 
affec tions of the muscular sy stem that occur in connec tion with 
malacos teon. Lastly, 1 ought to mention that, in many cases, 
a trne senile a trophy of the bones has been fo und to coexist with 
lhe changes characteristic of malacosteon ; bu t i t is never an 
pasy matter to disting uish between two pa thological conditions 
which ultimately lead to the same or very similar results. 

Diagnosis. 

So long as pain and impairecl power of movement are the 
only symptoms present, and the bones are neither bent nor 



llfALACOSTEON.-PROGNOSIS AND TllEAT:llEXT. 227 

broken, we cannot arrive at a certain diagnosis. Still, our sus
picions may fairly be aroused, especially in those distl"icts near 
the Rhine whcrn the di sease is not so exceptional as it is else
where, if we find a pregnant woman complaining of pain in the 
back ancl hips, ancl or trnuble on sitting down or walking about. 
The di scovery of lactic acid, or of an increase in the amount of 
phosphates, in the urine, might possibly enable us to arrive at a 
definite diagnosis even at this early stage of the disease. \\'hen 
once, however, some positive deformity, especially the charac
teristic narrowing of the pelvis, is observed, the existence of 
malacosteon is no longer doubtful. The only disease capable of 
producing exactly similar deformities is cliffnse cancerous infil
tration of the marrow of the bones (osleornalacia carcinoina
tosa'), a di sease of ext reme rarity, which ought to be distiu
guished from true malacosteon by the greater rapidity of its 
course a11d the more profound impairment of the patient's gen
eral health. 

Malacosteon cannot possibly be confonndecl with rick ets. 
The former disease is not met with at the same time of life as 
the latter; moreover, the alterations in the cranial bones-the 
patent fontanelles and sutures----and the swelling of the epiphy
ses, symptoms characteristic of rickets, are not met with in 
rnalacosteon. 

Casc>s of softening limited to one or several bones of a single 
limb (Scontetten,2 Neill ') must not be confounded with trne 
malacosteon; for the latter always shows a decided tendency to 
spread. 

Prognos i8 . 

This is very unfavorable as regards the ultimate issue of the 
diso1·c1er. 'Ve cannot, as a rul e, louk forwanl to the patient's 
recovery. The puerperal form, beginning in the pelvic bones, is 
somewhat more hopefnl than the other forms of the disease; for 

1 Foersta 1 Wiirzburg. mediz. Zeit.scbrift. 1861. II. 1. Also Volkmann, loc. cit., p. 
470. 

t Gazette l\ICdicale de Paris. 1841. p. 4'28. 
' American Journal of Med. Sciences. 1874. Also in Centralblatt fiir Chirurgie, 1874 . 

No.31. 
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i t extends less rapidly, and the intermissions-supposing 
fresh pregnancy to occur-are of longer duration. 

Treatment. 

The only prophylactic measure that we can recommenil to 
women who a lready show signs of the disease, is to avoicl all ri sk 
of renewed pregnancy. For the morbicl process itself no remecly 
is known to exist. Our chief attention must be clirectecl to the 
improvement of the hygienic sunouucling:; of the patient, espe
cially to her removal from the deleterious intluences of clamp. 
Further, we may try to strengthen her general health by appro
priate cliet a ncl tonics, such as cocl-liver oil ancl iron. Baths 
may be triecl also. 'Ve may attempt to compensate for the 
removal of earthy matter from the bones by giving lime-water or 
carbonate or lime. To relieve pain, ancl to pre,·ent, as far as 
possible, fracture and tlexion of the bones, rest, position, mechan
ical appliances, may be fonncl usefnl. Any symptoms or a more 
serious kincl must be treated as they arise. 
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DISORDERS CAUSED BY CATCHING COLD. 
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INTRODUCTORY REMARKS. 

A few wol'ds are required by way or introdt1clion to th0 fol
Jowiug pages. If we consult the case-books of scrnral ph_pieians 
practising in the sa me place and among the same ela:-;s of 
patiPnts, and who 111ay be credited with tlw same amount or >'kil l 
in diagnosbs, we shall find a striking diffen-'11te in the l'~·lutire 

frel1uency o[ particular affections. One man will rPgister a n:ry 
large number of ca::H?s of some disea$e-, while in the ]Jractie<.-' or 
his nt•ighbor tl1e same disease will appear to bl' rare or altogether 
absent. This shows that legitimate difft>renc·ps o[ diagno~is may 
exist, not so much in rery complieateu·ancl difficult cases as in 
those that are qttite common and or cvery-tlay occunencP. One 
pract itione 1· wi1l be continually registering cases of cphenwral, 
catarrhal, rlwumatic, and rheumatico- cata1Thal fever, whil1-• 
another will hal'dly allude to them once ill t.welvc months. Nay, 
if WP compare foreign tPxt--hook::; wit lt ou1· own, we shall find 
some c1iso1·tlers traditionally iucltttlPcl in the rol'llwr whiclt are 
not so mnch as rPfPt"l'ed to in the latter. The most popular of 
the Prench manual s (\'alleix, Grisolle, etc.) b<'gin with a tl<·,erip
tion or Fe/iris 1pltemera aml F'. synoclw, mal,ulies that lun-e no 
phtC<' assigned to them in German hand-books. All this tPncb to 
p1·01·e that there is a class of compai-atiwly fn•q1lC'nt c1iscmle1·s 
who«' SJl<'Cific natlll'e is not yet sufficiently undc1·stoocl to Pnable 
all difl'er!'IH'<' or opi nion about them to be set at rest. To this 
rat<'gory bPlong a rnrictr of relati1·ely trivial affoctions unclonbt
Nl ly pro1·okt•cl by catch ing cold, anrl manifpst ing thl'm5Ph-es 
eitlwr in tlw forn1 or mild fp\)l·ile pa1·oxysms, 01· in that or slight 
loca l disorders. Tn thP followinp; pap;i•s I sha ll endeavor. as far 
as possible, to clear np the obscurity which still elings to them. 
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How we Catch Cold. 

That a Yf'l'Y lllllllPJ"OllS clas; of maladiPS mar be attribnle<l to 
entC'hing ('Olcl, tlH•rp can be no doubt; evPn though I ::irn willing 
to admit that both the public aml the prorl'ssion am only too 
nwl.r lo foll hack on thi; h_rpothesis, when, a; constantly lmp
}Wll', no otlwr hi ;nai1ablP. 

'!'ht• clb<))'(lPrs that r l'ally belong lo this group are induceil by 
thP 1·<·111m·a.l of heat, to nn unusual. extPnt, from the external or 

inlp1·11al s11 rfal'e o[ t 110 hotly_ Tlwy clilfc-r from thosP due to 
congelation in that tlwy an• not iwcessari ly localized i11 the part 
actually l'hill<•cl, b11t are us11ally a .. ,-eJ01wc1 itl ot lwr-often 
rp111o ll"'-~itua.t i ons. Hl•nee, the cooling of tLe surfaet' h; not the 
i111111Ptli:1tP eausP of tlH' clisPasP; it spls 11p a func:tional disturb
alH'l', nml this in its turn exc ites a morbid }ll'Oees!':l. 

Tlw ea u ~e jn question may bL• brnkPn up into tlirP(' factors: 
a low b..•mpPraturP, air in motion, and moisture. Th<' more 
thornughly thl'se factors co-operate in any 8inglo in::5tunce, the 
mo1·<' sun·J.r will c1ist.•a8e Pnsue; cooling o( t1w i-;udac·p lw•ing }H·o
m otl'cl by a constant renewal of the air in contact with it, aml 
lJ.r prnporation wh<'n the skin b wet witli i·ain or perspiration_ 
1Ie1m .. ~, the disonlet~ belonging to tlii:-:; group al'(' most common 
when the weaLher is at once coltl, wet, a11d windy; while any 
one of the abo,·o factor::5, acting alone-e. 9., sev<'re cokl without 
1·ain or wi11c1, a high wind a.t mid-summe1·, Ptc.-does not usually 
cansr any ill effect_ It is by no means essc11tia l that the noxro 
in q11Pstion shoulcl he or gn•at intensity; pPOJlll' occasionally catch 
cold whpu the air is both warm and still, as, e. {/-, when, in hot 
weatht'r, they uncover some pa1t of the body (neck or chest) 
which is usually prntected. Keithcr is it needful that the entire 
Hnfoce or the body sho11ld be cooled ; a Jew sq na.re inc he:; of 
sk in may suffice. l?or instance, many people catch cold when 
they have tlwir hail· cut in cold weather, i.e., when they <>xpose 
a small arpa or skin at the back of the neck to a low tempern
tnre, from which it was prP,-iously shieklecl by a lxid concluctor. 

It is general ly supposed that a chill i:; more likPly to cause 
illuess when it is snclclen, :111cl when the contmst between the 
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temperature of the skin at the moment of exposure (e.g., when 
it is actually heatPd), and that of the Sll!Tounding atmosphere is 
gl'ea t. ~\. cold ernni ng following a sul tl'y afternoon is often 
blanJP(l for making people ill by the sudden change of tempcra
tun"'. There are, howerer, many reasons for doubting the cor
rectness or this viclW. Conside1· fol' a lllOlll ent the ,·ioh'llCe of the 
contrast when, in wintL'I', we step out of a room heated Lo +1J0 

R (06 P.) into an entrance-hall where the Lhel'mometer may be 
as low as-10° R. (0.5° P.). Consider, too, the experi ence of 
pati1.•nts undergoi ng the co1cl-watcr cure. They nt:rer he8iLnte 
to expose themselves, while perspiring profusely, Lo the cold 
douche or plunge-bath. Many people who are accustomed to 
sh ... ep without a ti re in winter expose thPmsPln•s, while cli:111ging 
thPir shirt in the morning, Lo an extreme co ntrast of temperature, 
without gPtling a ny hann . ~\.11 these facts seem to show that in 
the prodt1ction of any one of the diseases belonging lo the 
1m:st>nt c:all'gory, it is not the dolence of the eo11trast, but some· 
thin~ t->lsP. tha.t b of prime importance. A11d thi::; ·· sonwthing 
el:::t> ' 1 i::; the length of time during which tlw noxa is allowl'd to 
Oj)l'l'a.le. Momentary expo:;urn to rold, p\·pn wh e n tl1P contrast 
betm·en the tempc•ratnro or the skin an(l that of the air is 
extl'e 111 <', is seldom followed by illnpss. Kot that I would 
altoµ;l'thPr d<·11y thl' possibility o[ dismsl's being cause'l by a 
momentary chill. \\'e kno11·, for inst arn·<', that in iw1·sons with 
dernyc•(l teeth n, puff of cold air on the cheek may bring on n, 

sudd<' ll attack of toothac:l1e; but, as a. gpnc•rnl rul e, tlwre ean be 
no doubt that exposure to cold is mol'e lik c•ly to cause illness in 
proportion to tlw time it lasts, and the <leµ;n '<' to which the 
exposed tmcl or skin is !"DOied down. Tlw common opinion that 
a thoroug-h draught in a l'Oorn is 111orn dangl'l'OU S than a breeze 
of equal intensity out of dool's, must be l'Pganled as incOl'l'ect 
whPn Pxpressed in this form. But ther0 is an elPment o[ trnth 
in it, ne1·ertlieless; for a draught often plays on th" body when 
it is at rest and lightly clad, und may be 01·\'t·lookcd for a long 
time. So, too, the belief that the night ail' (as in sleeping with a 
windowop('ll) is spPcially p1·ejudicial may be c•xplai1wd by n·col
lecting tlint wlwn in bed we are impl'r[ectly coverPcl, one part 
or otller of the body being more easily exposed than by <lay; 
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also that the cold air may continue to act for a longer time-for 
homs together-while we are buried in sleep. 

\Vhil e, on the one hand, it is commonly held that m'l are 
especially liable to catch cold when 01•erlwated, on the other 
hand it is equally trne that the body offers less resistance to 
cooling agencies when it is at rest than wlwn the circulation is 
more or less excited. E•ery one knows, for example, that sit
ting long in the open air in cold weather is more likely to bring 
011 a cold than walking about for the same number o[ hours. 
The actidty of the circulation is k ept up by exercise, and does 
not allow the skin to be cooled down to as low a point as when 
the body is at rest. Shoulc1 exercise be pushed till perspiration 
breaks out, the increased loss of heat owing to evaporation will 
contribute to cool the surface, and thi s additional cooling is 
espec ially prone to ilo harm if the acth·ity of the circulation by 
which the coo ling of the skin is retarded be not kept up while 
enipomti on is going on. The traditional lwlid that exposure to 
violent extrenws o[ temperature while the body is Ol'el'l1eated 
and lWrRpiring most commonly causes illness, is opposed to 
the daily expe l'ience of water-cure es tabliRhnwnts, as I ha,·e 
already point<'d out. So much may confk1ently be aflirnJl•d, that 
suddPn cooling of the surface, providec1 it does not la st long 
enough to chill the skin for good, is not followed by H ny ill 
effect. 

The milder affect ions that will be descl'ibec1 in the following 
pages are much morn common in chilc1hood anc1 youtl1 than in 
later years, and we not nnfreqnently SPP pel'sons who in t'arly 
life W<'l'e extremely liable to such di so rders gradually becoming 
less s11scep tible as tlwy approach middle m e. 

As regards the pathology of catching cold, it forms no part 
of my prol'inre to ent0r minutely into all the theories-most of 
them rParecl on wry slenclN foundations indeed-that hare lit'en 
put [orth to explain the process.' I may, however, be permitted 
to offer the following hypothesis as that which is most in har
mony with our ex isting knowledge: \\'hen the Rkin is t•xpo~ed 

1 For such theori es the reader may cooault: ·wagner's i\fanual of Genera.I Pathol
ogy, pp. 61 nnd 62. The most recent literature on the ~ubject i.oi referred to in an 
article by F'. Fatk, iu Reiche1t and Dubois-Reymond's Archiv for 1874, Ucft II. 
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to cold of sufficient intensity and for a sufficient time, the sen
sory nerves are thrown inw a peculiar state, which is propagatetl 
to the nerve-centres and reflected by them along certain other 
channels that are endowed with special susceptibility to this 
form of stimulus. Should the affectetl tract be sensory, we get 
rheumatic pains or neuralgia; should the niso-motor c1•11tre be 
implicated, alterations in the calibre of the bloocl-n•ssels may 
result (as proved by numerous experiments), especially Yascular 
dilatation (hyperromia) in particular areas; inflammatory pro
cesses may be attributed to a transfer of the sti mulus to the 
trophic nenes, 1 though it must be acllllitted that our know!Pdge 
concerning such nerves is most imperfect; lastly, should the 
l1eat-regulating centre be in\·oln.•cl and its activity dl~prl~ssed, 
fever may result. In many persons certain channels appmr to 
be specially open to these reflected stimuli, so that whatever 
region of the smface be cooled clown the same disorder innnia
bly ensues, and the particular organ thus chosen as an habitual 
vktim may fairly be ternwcl a pars minoris resistenlice. It is 
obvious that a chill may inclnce a state of morbitl irritation in 
vadous centres simultaneously ancl modify the actirity of sev
eral sets of nerve-fibres at once. " ·,, sliall find hereafter that a 
single exposure to colcl may be followed not by one onlr, bnt 
by several dissimilar afkctions :uit<ing either simultancou,Jy or 
in succession. Nay, cases occur in which the central change 
appears to shift from place to place, one disorder subsiding 
while still in progress, nncl a. new one springing np C'bewhere. 
'l'he state of excitement induced in the cutaneous ne1Tcs by cool
ing of the surface must be sui gcneris, for itTitation of the skin 
by chem ical agrnts, wounds, ancl inttammatory proccssc::; does 
not give rise to phenomena of a like kiml. 

'l'o the olcl notion that the diseases we are now consi<lt'ring 
are clue to suppression of cntaiwous excretion, it has ju,tly been 
objected that cuta11pons excretion is arrested, or at any rate 
diminished, every time the smface o( the body is expost'tl to 
cold. But no harm ensues; the emergency is nwt by the Yira
l'ions 1'e1a.tions subsisting between thP skin ancl other sPt'l'Pting 

1 lJrymann, Berliu
1 

k.liu. Wochenschrift. Xcuutcr Jabrgnug, S. 4-.l7, 
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organs, especially the kidneys. Another argument against the 
doctrine or suppressed excretion b furnished b.r the obsel'l'ed 
fact that people may catch cold when only a rnry sniall area of 
skin-e. g., a fow square inche$-iS exposed. Looking at the 
matlt'r impartially, it i; impossible to believe that a n arrest of 
secrl'tion from so small a. surface can possibly g ive ri ::;e to an 
aceumulation of exe rementitious products in the blood sufficient 
to indu c·p di !:iPase. Further, we know that an actual a.nest of the 
seereto1'.)' [u1wtion of the skin in animals, e fft'.)cted by varnishing 
them, g in .. s ri se to no phenomena in any way resembling those 
produccLl in the human subject by catching cold. 

Perio!l of Incubation. 

" 'e a1·p selc1om able to ascertain the exact time that has 
elapo!'c1 b<'t"·een the moment of catching cold and the outbreak 
or the disease. The patient may not h'we been aware that he 
wns expo~i11g hirn ~eH to a. chill , or the ex1)osure may haYe been 
prolongl'd, or mar have occurred repeated ly, e. g., during bad 
weatht>r, or wht>n tlie malady results from thP a.bautlonnwnt o f 
so 111 c :1 rtitk of clothing. Ju some case::;, howevPr, we may be 
able lo d<'l<'rmi11e llH' peri od of incubation p1·eeisely, e. g., \\'hen 
the }J:it iPn t ha ::; been wet through, oi- ]m::; hL'en ::; it t ing out of 
door,; in tltt• cold. \ \'e leam from such instances l,hat the first 
signs of ill!H•s::; may show themsefres a few ho urs after thu expos
u re to eold lias taken pl ace, sometimes not until one or t~\·en two 
days ha\·e clapsec.l. Accordingly, no maximum a.ntl minirnum 
li111its tan be assigned to the period of incubation. It doubtless 
dep<'nLb lo a gi-eat extent on the natL1re or the malady devel
O]l<'d. Some disorder,; excl usi,·ely dependent on disturbed in11er
Yatio11 may show themseh·es so soon after exposure tha t they 
seem al111ost to coincide with it. Persons predisposed to head
ache, l"lrache, toothache, etc., may find thei1· slumbering pains 
aronseLl at the very moment of exposure lo a piercing wind . On 
tl1e otlll' I' hand, inflammation of interna l 01·ga11 s "·onld Pl' m to 
requ in' an in termediate process of some sort, so that a relatively 
longer inl <'n·al will have to elapse between the exposure to cold 
and the outbreak of the disease. 
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'l'he Ferer brought on by catch ing Col<l. 

\Ve are nrqnaintecl with a Yariety of febrile c1i$Ol'clers in 
which the pyrexia cannot be tracetl-in harmony with acc,•pted 
cloctri1ws-to" local process. " "e know, fo r in;tance, that the 
local changes rnct with in connection with lhe infective frwi.rs.
cntcrie, pymmia, the acute exanthemata, etc.-c::rnnot be n•gankd 
US the Cct1lSC O[ the feve1" since they come Jong nftt•r it in till' order 
or their development. Febrile disturbance not un[r,•qnently 
results from catching cold ; at first, and often thrnughout its 
entiru CO LLl'Se, it is unattcncl ecl by any local affection. \Ye are 
neverth0lcss in tho habit of regarding it as a so-callt><.l "f(lver of 
1·p::1ct ion," i.e., as secondary to some demonstrahlf' or assumed 
loca l affection or an inflammatory, catarrhal , or rlwnmatic char
acter. This arbitrary view is mai ntained even when the local 
mischief is st rikingly out or prnportion to the inten"ity of the 
febrile mo\•ement; nay, ernn when the fernr sPts in long lwfore 
there is any sign of local d isease, or when thP local lc'ion makes 
its first appparance after the fever has subsith•d. But, as I have 
already rcmarkt>d, cases occur in which the fever rnns it; en tire 
course without the development of any local a ffect ion,-ll'hen it 
seems to be a direct resul t of catching colcl; I have experieucecl 
thi s in my own person, and was thus led to altPml, for a series 
o[ years, to tho pathology o[ the slighter di sorders \ll'Onght Oil 
by catching cold. Our knowledge of how we catch cold, and of 
the tnw nature or fm'er, is so imperfect that it would be a mere 
waste o[ time to speculate concerning a process which presup
poses a deeper insight into both of those subjects. \Ve may 
infer the ex istence or some connection between the cutaneous 
area that is chilled, and the heat-regulating mechanism in the 
medulla oblongata, in l'irtue or which the latter undergoes a 
functional disturbance or enfeeblement of some sort. As to the 
nature or this connection-whether a disturbance or innervation 
be directly propagated from the affected region or the skin to the 
heat-regulating centre, or whether. as others imagine, impeded 
cutaneous elimination causes a bloocl-change which, in its turn, 
influences the heat-regulating apparatus-we know nothing posi-
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tive. I han' already statecl the reasons which incline me to vrefer 
the forllll't' or these view::;. 

Exposun' to cokl is very often followed by a slight form of 
malaise, wl1ich may be termed a "sub-febril e cold . ., The 
ternpPrnture seldom rises aborn 38° C. (100.4° F. ); the patient 
sel1l om calls in a physician, and refers hi s symptoms to "mere 
indb:;posilion .. or a "slight col<l. 01 The common phrase, '·I am 
unwell, but it is only a cold,'' usually refers to slight febrile 
movelllP J1ts of this sort. The chief symptoms are : general 
11wlai8e, "uch as ::tttends all febrile slates; a special dieposi
tion lo shin'I'ing ancl chilly sensations, to cold hands and feet. 
Only when tlw p:itient reti res to bed or sits beforn a fire does his 
chilly fee ling y ickl to one of "-armth; e1·cn then, any exposme 
to a lower telllpernture will immcdi::ttcly bring back the former. 
F or instance, if the patient, finding himself uncomfortably warm 
in bed, thrnws the heel-clothes ofI one of his limbs, a creeping 
sense of ch illiness will set out from this part and make its way 
along the back ancl the posterior aspect of the limbs over the 
whole bocly. 

A futther peculiari~y of this fe1·er ancl, generally, of the 
slighter for ms of fever brough t on by catching cold, is a marked 
tendency to profuse sweating. Ko sooner is the patient warm 
than he begins to perspire with unusual freedom ; even if he 
does not take to hi s becl and exposes himself to ::t relatively low 
tempemtnre, he finds his skin more moist than usual. Owing to 
this tenclPncy, the mine is n snally diminished in quantity, and 
throws down a reddish sediment of umtes. 

This febrile state with general malaise is often suspected by 
the patient to be the commencement of some loca l malady. I 
remember I nsecl myself to think, when these symptoms came 
on, that some local disorder adequate to explain the fever must 
speedily show itself. I recollect that on one occasion, when I 
was attacked by slight fever after sitting out of cloors for a long 
time in the even ing, I went to bed with a firm conviction that I 
shoulcl find myself ill next day, Le., suffering from some definite 
loca l malacly. But, to my surpri se, the expected catarrhal or 
rheumatic affection never made its appearance, and I straight
w::ty got well. I grant that it is not the rule, but the exception, 
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for ouch f,•,·erish colds to run their entire course without the 
deYelopment of local mischief in some weak spot-some lol·us 
minuris t'fsislenlice / but it is often easy enough to prom that 
the loeal dbease is not at all, or only in part, accountable for the 
pyrexia. To this point I shall return when I come to speak of 
the tlelayed and imperfect localization of a cold. 

Local disease of any se,·erity, when brought on br catching 
cold, is of course attended by its proper fe,·er (" fe\'Cl" of reac
tion'"), aml it is sometimes difficult to ascertain how far an 
exi,ting pyrexia ought to be attributed to catching cold, how 
far to rlw presence or localized disease. Sometimes, howe,·er, 
the want of proportion between the intensity of the Je\·er and 
that of the Iota! mischief, and the absence of any agreement 
between the two sets of ]Jhenomena as regards time of onset, of 
exac·erbation, and of remission. e1h1ble us to determine correctly 
the nature of the febrile mo,·ement. 

~\ fen•rish cold, when uncomplicated, does not usually girn 
rise to any considerable eleYation of t<'m1wmture: what elem
tion there is, usually takes place toward.., e\·ening. Sometimes, 
howevel'. the fever is mon;> intense, without our being able to 
att1·ibute its intensity to any dpfinite local complication. The 
symptoms may exactly resemble those of inflammato1·y fe,·er; 
the high temperature, quick pulse, ffu"iwd face, dry skin, etc., 
may rou>e a strong suspicion in the mind of the obse1Ter that 
some localized inflammation is behind the constitutional symp
tom - ; and yet, on the ,·ery next clay, or the next clay hn t one, 
the fel"er unexpecteclly subsides, after having been attended 
tlu·onghout by profLtse sweating, just like the milder forms of 
feverish cold. The grm·er form that I have just described is 
interpreted in a variety of \\·ays; it belongs to that group of 
a[ections concerning which I remarked in my introductory par
agraph that they are registeretl under different names by differ
ent practitioners. German physicians seldom girn the name 
ephemera to these transient febrile maladies; they prefer to 
ascribe them, in a more or less arbitrary way, to a supposed 
local canse. Should an outburst of hel]Jes labia/is occur, as it 
not un[requently does, some physicians unhesitatingly call the 
disease a febris herpetica, though no one would venture to 
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attribute the ac ute febrile movement to a trifling crnption that 
does not show itself till a comparath·ely late period of the dis
ease. Again, it is not unusual for the physician, when at liis 
wi t's end to find a local cause for the fever, to pirk out a single 
symptom- a mere incident of the feb1·ile state,-to place it in the 
foregro11nd, and to ascribe it arbitrarily to a hypothetical local 
disonkr instead o[ the fever itself. For inRlance, a physician 
bro11ght facP lo face with a fewr unattended by a ny local mis
chie[, and dominate<l by the idea that some definite loca l cause 
must exist, will easil y be !Pd into the mistake o[ rdeJTing the 
symptoms to a gastric catarrh. The patient has los t hi s appe
tite; his tongue may be thickly coated ; firm pressure on the 
ep igast1fom, disagreeable even to a healthy subject, is still more 
di sag1·epable to one rendered sensitive by illness. Th <•se facts 
appear to confinn the diagnosis of gas tric <li sease, especially 
when the obse1Yer's mind is alreacly biasecl in that direction . 
Another physician is ])l'<'jndiced in farn r o[ a rheumatic cause; 
this infinenres hi s examination of the patient; lw finds support 
for his dew in the abnormal bodily sensations, the 1"nguid 
limbs, the ''ague and shifting aches of a febrile patit'nt ; he does 
not hesitate to call tbe attack a febris rl1e11matica . H ence, 
many physicians may fairly he accnsecl of hobby- riding in the 
matte1· o f ding no:5is; hi some case+book s the head ings" gastric," 
" rhenmatic," "catanha.1, n etc., fever occupy much spn.ce, while 
in othe1·s they may not even be mentioned. 

Uncomplicated fe,·e 1·i sh colds rnn a brief, sometimes an ephe
meral course. In many cases the fever may become complicated 
by a variety of local affections, some of which set in early, 
others late-ped1 aps long after the fever has reached its height. 
A renewed exacerbation of the fever may then take j)lace
thenccforward depending wholly on the nature a nd progress of 
the local malady. 

Fererish Cold with Herpes Labialis. 

Febris Herpetica. 

Cases occur in which the solitary local affection associated 
with a feverish cold is an outbreak of herpes on the lips, ca rs, or 
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buccal mncous membrnne. Febrile attu.cks of this kiml ha,·e 
occasionally been describeu under the name o[ Ji'ebris lterpelica; 
Griesinger (in Yirchow's Pathologie) defines it thus: "~l.u acute 
pyrexia which terminates, without further localization, in an out
break of herpes on the face." There is no reason to think that 
the trifling eruption is the cause of the fe,·er, especially as the 
herpes doe· not always show itself during the prngre:;sh·e stage 
of the malady, but is often clelayed until the fever is subsiding 
-often, indeed, until it has subsided. Another reason against 
Yiewing febris herpetica as an independent disease is the fact 
that the ernpt ion is by no means confined, as implied in the 
abo,·e definition, to cases of fever without any other local mani
festation ; on the contrary, it often accompanies many slight 
local disorders, such as a cold in the head, a sore throat, 
cough, rheumati:;m, etc. It must, however, be aclmittecl that the 
appearnnce of herpes during a malady brought on by catching 
colcl is not always a matter of indifference, but that it i:; often of 
,•alue in diagnosis. F01· instance, we find a sharp attack of fe,·er 
in a. chii(l or young person, without any Jocal cause; we suspect 
the onset of some serious disease, but om· anxiety is soon 
allayed; in a few clays there unexpecteclly appears on the lips, 
nose, or cheeks a rlosely-packecl gronp of vesicles, which at once 
removes om uncertai11ty and shows us that we harn to clo, not 
with the eal'ly stage of one of the more serious fe,·ers, but with a 
feveri sh cold which will encl fovornbly in a clay 01· two. The 
fever described inclepenclently i11 many of our olth•r \\'O!'ks, ancl 
in the French manuals of the present clay, unclpr the name 
ephemera, may be regarded as a member of the pre ent gronp. 
Ephcme1·a may be clefinecl as a fe,·er of short duration, brought 
on by chilling ot· o,·erheating the body of chilthen and young 
persons, exhib iting a marked tendency to profuse sweating, and 
1wonc• to be attended by an ot1tbreak of heqw~ about the month. 
The term "ephenwra" has been generally abanclonecl by German 
writers; for a great variety of trifling but distinct affections 
appear to have been confouncled under this name, as may be 
1:nesscd from the fact that, besides catching cold, many other 
muses, such as Yiolent emot ion, are stated to be capable of pro
dm.:ing it. 

VOL. XVI.-IG 
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Local Disorders brought on by Catrhing Cold, in which Ferer b 
the Dominant S~·m[llOm. 

The physician is occasionally puzzled by certain febrile clb· 
orders, unquestionably brought on by catching cold. A consider
able degree of pyrexia is associatecl with some local a[Pclion : 
but the latter is not sufficiently severe to account for the former. 
For instance, a, high temperature is founcl to coexist with n. 
cokl in the head, aml this perhaps not a VP!')' bail one. Even 
if wo try to make this acconut for the feVL1r, arguing frorn expe
rience that e\·en a slight local inflammation may cause acute 
disturbance in a sttsceptible imliriclual, we may be met by the 
fact that the very same pi:}rson may, umler other circumstances, 
have hatl a rnuch worse cokl without any attenclant fever. 
&\..gain, we sometimes come a.cross a. casP of pyrexia. in which 
we can cliscor·er nothing but a r·ery slight-cloubtfully morbicl 
-increase in the natural redness of the sort palate and tonsils: 
the febrile excitemeut being altogetltcr ont of proportion to the 
so.-e throat. It woukl be mo.;t unsuitable to put tlwse cases 
into a class by themselves under the name of Ji'ebris catarrh
alis. It woulcl be more rorreet aml less ambiguous, if we 
believe that a [ever is really due to a col'xistent catarrh, to 
term the malady a. "febrile catarrh, " and to reserve the desig
nation "catanhal [ever" to d•'note the character o[ the febrile 
disturbanc<', without implying that it is a separate disease. 
These remarks are equally applicable to the terms "febris rltelt· 
'UUttica" and'· febri le rheumati::m1." 

That many o[ these feb1·ile paroxysms brought on by catch
ing cold are inclependent of the local aITections associatecl with 
them is prO\-ed by the not nnfrequent subsitlence of the local 
disorder before the fever. For instance, we niePt with a case o[ 
fever whose true natnre is at first obscure; it may become asso
ciated with a cold in the head, or with slight redness of the 
velum ]Htlati, or with rheumatic pains. 'Ve may fanry om· 
uncertainty relieved by the appearance o[ these local symptoms. 
But in a dny or two we find to onr Rurprise that the local symp· 
toms have disappeared, and that our nnce1-tainty is as great as 
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P\"Pr, unl e s some fresh local disorder happen to break out-a. 
rheumatic pain, a boil, a labial herpes-and se1·ve to account 
for the continued presence of the fever. Such abortive outbreaks 
of local disorders clue to cold are not uncommon. They are fam
iliar to the public; we often hear it saill that one 01· other loca l 
malady "has not come out properly," and to this the persist
ence of fm·er and -malaise is erroneously ascribed . 

. Fe1·er brought on by Catching Cold, anti aUm11c1l by a Yariety or 
Local Manifestations, either simultaneous or successive. 

Tht>re is this peculiluity a.bout many sligl1t cases, that they 
do not rnn their entire course in the form of a single, definite, 
local malady, bnt manifest themselves as an aggregatt' of divers 
affections, e ithrr simultaneous or successin\ bPtwecn which it is 
impO$Sible to establ ish any natural causal relation. "\_ man 
catches cold; his illness begins with a rheumatic headache; this 
soon becomes associa.tecl with nasal catanh or so1·e throat, pos
Ribly with ca.tarrh of the intestines, and finally, pNhaps, with an 
outbreak of lwrpes labial is. The course of the malady, di1·ersi
fi pcl by these loC'al manifestations, may thns pron> not a littlt• 
puzzling; tlw original diagnosis has to be unexpectedly snpple
nwnt<•cl by a. seconcl, 01· even a third, without tlwre being any 
clisC'o1·prable connection between them. In this simultrnwous or 
successirn c1Pvelopment of various morbid processrK, whic-h mn y 
spring up at jntPl'''n.ls of several clays, we sre evicknrt' in ravor 
of the view tlmt thr primary effect of thec11taneo11s disturbauc-e 
rxcitecl by th" chill is :in abnormal condition of the ne1Te
c·pntre~, which may SPt Up lflOI'bid }JrQ('('SReS in V:tl'iOHS 1'P~iOllS Of 

the body at various intNvals. This dew is further •npportecl hy 
the occurrence of a, greatly clela.yecl manifesta.tion o[ certain local 
affections cltu-ing fevers brought on by catching cold. 

Fe1·er brought on by Catching Cold, with <lel:iyeil J,oc:il 
Affections. 

\Ye meet with cases every cfay in which a constitutional 
pyrexia. brought on by catching cold is at first una.ttenclecl by 
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nny local process. The public are familiar with the faet. The 
patient himself is usually of opinion, whe n his feve r has last<'ll 
for some days before the appeal'ance of any definite local mis
ch ief, that the di sease has bcPn passing through a stage of 
latency; he will ascribe the feverishness and depression that 
pl'ecede a cold in the head to a " latent cold. " A theory of 
this kind is hardly in need of any forma l refutation; for a local 
disease which shows itself, not with, but after the fen~r, cannot 
possibly account for the latter; especially when, as somet imes 
l1appens, the local disease does not show itself till long after the 
febrile movement lms culminated-perhaps after it has entirely 
snbsided. For instance, the herpes lahialis, wl1ich is so char
acteristic of the Ievel'ish cold, does not, as repeated experience 
has condnced me, necessarily appt•ar at any definite stage in the 
course of the fr,·er. It may break out when the constitutiona l 
disturbance is at its lieight, or when it is subsiding, or ernn after 
i t is quite ext inct. It is a mistake to regard the he1-pes as a 
"cri tical " phenomenon, and to connect it with the remission of 
the fever. 

Treatment of Ferer cause1l by Catching Cold. 

A large proportion of the patients who suffer from maladies 
helonging to thi s cla ss Jwvrr hav~ recomse to medical aid at all. 
They leave their malady to nature, or employ domestic remed ies. 
Their favorite principle is the necessity for diaphoretic meas
ures. "I haYe caugh t cold and must get myself to perspire,'' is 
a phrase in daily use. There can be no doubt that free perspira
tion facil itates rc<·o,·ery from such febr ile affections, whetht'r 
uncomplicated or associated with any of the sl ightt' I' local dis
orders enumerated. above. \\'hen the patient, by keeping his 
l1ecl and taking plenty of hot chink, has got himself into a per
spiration, he finds hi s malaise, hi s ehilliness, the aching and lan
f!HOr of his limbs, hi s rheumatic headache or myalgia, hi s cough, 
Ptr., graduall y r~licvrcl. A fC"w hours' sweating, however pro· 
fuse_,. is not alwnys e11ongh~ns is comm only imaginPd-to curP 
the disease at once. If t he patient q uits hi s becl too soon aftpr 
hav ing perspired, he may perhaps feel easier than he did; hut 
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the malaise, the disposition to shh·er, etc., arc not entirely gone, 
and may even return WOl':le than e\'er if he exposes him:lelf to a 
colc1er atmo;phPl'e. It is usually requi site that the inc1·ca;ed 
sec retion from the skin should go on for se\'eral days in 01-cl el' 
that the symptoms in q uestion may permanently di sappenl'. 
Even if the patient leaves his malady to natUl'l', time will g l'adn
ally, and for the most part surely, bl'ing reli ef. It is trne that 
whenernr the patient exposes himself to a coldPI' atmosphel'e, 
perspiration is checked and his chilliness retul'ns; bttt the skin 
again begins to act as soon as he returns to a warm room ; 
in any case, he spends the night in bed, where many homs 
of wal'mth j)l'Omote hi s recovery. But diaphol'etic measm es 
are either useless or positively injurious when they nl'e inap
j)l'Opriately extended to disorders which do not really belong 
to the present gl'oup, e.g., to serious affections o[ an inftnm
matory kind, attended with high fever, and not benefited b_,. 
weating e,·en when this breaks out accidentally during their 

coul'SP. And yet, fol'ced diaphol'esis is very commonly mbap
pliecl in this way, especially among the peasantl'y. 
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'l'lte Essential Natnre and General Characte1·s of Disorders of 
Nutrition. (E ruaehrungsa uomalien. ) 

The follo"~ng pages will be de,·oted to the consideration of 
a group of morbid states and processes whose position in the 
domain of general pathology is in many ways a peculiar and 
exce11tion1.t.l one, :-mcl which are aecorclingly in need of a few 
introductory remarks. The Ye1·y term chosen to denote them 
collectively-" General Disorders or Anomalies of Nutrition"
su fTi ces to indicate this peculiarity, for H is singtilal'ly at val'i
anco with tho usual pl'inciples by which our nomcnclaturn of 
clisea8e i::; gon•rned. One glance at the latter is enough to show 
that our nosological classification, ancl consequently the names 
gil"en to gl'Oups of diseases in our special }Xtthology, arc still 
basPd in tho main on the anatomical se:tt of the mischief. It is 
clearly in deference to this principle that most of the diseases 
with which we are arquainted are clesignat<>d and arranged as 
diseases of parlicular organs, sets of organs, and anatomical 
apparatuses. Again, while the generic position of a disease in 
our nosology dopencls, as I ham just pointecl out, upon its seat, 
so that we speak of diseases of tho lungs, of tho stomach, etc., 
the specific characters which mark ont its place in the generi c 
group are derived from the typical forms of tisstie-change ancl 
functional disturbance recognizecl in general pathology as hyper
romim, inflammations, morbid growths, neul'OSes, etc., and which 
meet us continually among the disorde1·s of the most Yarious 
organs. 

This classification of disease according to the situation and 
natnre or the morbid process-a speaking witness to the influence 
of morbid anatomy upon clinical inquiry-is not adopted merely 
on account of its simplicity and convenience; it is perfectly 
legitimate from a clinical point of view likewise, so long as a 
statement of the seat and natnre of a disease connotes the essen
tial nature and phenomena of the morbicl process. \Yhen it 
fails to do this, however-when the seat and nature of a par
ticular dispaso do not indicate what clinical observation is 
obliged to rec?gnize as the most important element in the pro-
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cess-when our clinical conscience does not rest satisfi ed with 
assig uing the malady, secundwn artem, to its p l'Oper niche in 
the sys tem-we must look beyond it. Various considerntions 
force themselves upon us, which prompt us occasionally to 
tltrow off the rigid fet ters or the unitary system o( classifi cation 
and boldly to construct groups of morbicl processes whose gen
eric characters do not admit of being expressed by the seat, nor 
their sp ecific characters by the nat ut e of the strnctnral altera-
tions. 

Even in the present Cyclopredia, as may be seen by glancing 
at the Tables of Conte nts in the different volumes, this liberty 
has been taken; for, although topographical considerations 
ham been supreme throughou t (in the broacl grouping of the 
subjec ts), they have been set aside witltont hesitation whcne,·er, 
as in the case or industtfal di seases, in fec tive ancl tox ic pl'Ocesses, 
etr., the pre.eminent importance or the causal element has been 
too obvious to be overlooked. By y ielding thus much to the 
claim s of clinical expediency, a ncl all owing the etioloiry of a 
di sease npon occasion to take rank with its locali zation as a 
principle of classifi cation, the plan of the present work unques
ti onably forfoitecl its logical consistency. Diel i t gain in u seful
ness thereby 1 This question scarcely needs an answer, fat· 
almost eve ry contemporary pathological treatise unhesitatingly 
adopts the same order of exposition, ancl certainly not at the 
expense of any deeper insight into the subject. 

The g roup or general cli sorclers of nutri tion marks another 
point in the general plan of thi s Cyclopreclia where, for impor
tant clinical r easons, the usual mocle of classifi catio11 is aban
clonecl-where, if we prefer to call it so, a fresh offence is com
mittecl against logical consistency. \\' hat makes the offence 
more notewo1t hy, ancl what stamps it as exceptional, is the fact 
that in constructing Chis gronp and choosing a generic name for 
it, not merely the topogrnphieal, bt1t the etiological pl'inciple of 
elao,ification likewise, is thr0\\'11 overboard; for i t is not the 
l><'c ulia r seat ancl nature of the tissue-changes, nor yet any 
]ll'rnliarity or causation, but another-a third elPnwnt-whose 
l'linical im por tance has !eel n s to inclucle these various maladies 
in a common group and to denote them by a generic term. 
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'Vhat is this common element 1 \'\' hy should it assume so 
prominent a clinical siguificauce 1 These questions are on the 
very threshold of our inquiry. Our easiest way of answering 
them will be to begin with some account of the generic term 
itself. 

'rite word "nutrition" is employed by physiologists-in so 
far, at least, as it concerns itself with the vital processes in the 
more highl y 01·ganized animals-to denote the exchanges o[ 
matter and e1wrgy between the blood and the tissues. Accord
ingly, the words "general disorders of nutrition" will be under
stood to mean those abnormal states of the organism in which 
the balance of such exchanges between the blood a nd the tissues 
is altered. This, the most general definition of which the dis
orders of nutri tion are susceptible, obviously involves no definite 
conception of the nature of the disturbing causes; neither does 
it connote the mode in which, or the place where, the effects of 
the distttrbance manifest themselves by structural changes and 
clinica l symptoms. 

\\'hile studiedly a,·oiding any reference either to the causa
tion or to the localization and histological nature of the malady, 
the term we hrwe chosen lays stress on the ex isting di sorder in 
the collective exchanges of matter and energy as the leading 
character of the genus, or, in other words, 011 the constitutional 
character of the diseases in question ; for, no sooner are the 
normal relations between blood and tissues in any way dis
turbed, than the constitution of the individual must necessa rily 
begin to suffer, the latter being, after all, only the expression of 
the vital processes of the individual. in their relat ion to the mass 
o[ matter set in motion, to the velocity and direction o! its 
mo1·ement. Inasm uch, therefore, as the expressions, "general 
disorders o[ nntl'ition," on the one hand, and "constitutional 
disorders, affections, anomalies, etc.," on the other, may be 
viewecl as really synonymous, we shall in future employ them 
indiscriminately. It is desimble, for a true understanuing o[ 
the essential nature of the general clisorclPt"S of 11ut1·ition, ancl of 
the symptoms they present, that we shou ld pause for a moment 
to consider more fully the very b rief definition given above 
of "constitution." \ \ ' e shall get a clearer notion of "con-
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stitutional disease "-a more specific idi•a o( its characteristics 
-by connecting it with the physiological acceptation o( the> 
tenn. 

\\'p may best attain onr object by lik<'ning the continuous flow 
or !lie dtul prncesses lo the cmrent of :t ri1·c1· in its bed. Ju,t 
as in tlw case of a. rin·r we hare to distinguish bdween len\l, rate 
of fl ow1 ancl clirc<'tion o[ current, t•,·vry one of which elements is 
subject to imlcpencll'nt nniation5-so in different individuals we 
must rt•cogHizc that the quantity of matter in circulation, the 
!'apidity and dil'ection or its mon•ment, may all of them '""'Y; 
so, too (th is must be taken for granted), the active cnc1·gy (l'is 
viva, lJ'!lcld) concernecl in the interchang<' or matter and the form 
in whi"h that e1wrgy may manifest itself. It is not difficult to 
extend the ana1ogy ... ,·en farther. Just as one and the same 1frer 
mar at differnnt points or its course present differences or le1·el, 
a diffon•nt dcg1·ee of fall, and a different direction; so, loo, the 
cxr!tanges of mn.ttrr and <'nergy going on in the same iuclivid-
11a l may undergo temporary f"lu et uatio11 !5. 11'11rther, these fluc
tnations may, Jike those or water in its bPd, be Cal!SPL1 partly 
by inlPrnal conditions res iding in the mo1·ing mass itself, pa1tly 
by c•xtc>rnal onrs. Tlw constitution of the indi,·idual 01·ganism 
may be compared to thl' SUIU or all the factors whose joint influ
ence gi1'es the river, in harlllony with the properties allutlecl to 
above, its charaete1·i::;tie fea.lure.s. Tho "constitution" repre
sents the form in which the vital p rocesses or the parlicular 
organism are fulfilletl; it may be mathematically conccin·tl as a 
sum total capabh• of variation in time, whose indi1·idual Factors 
are represented by !ht• 1111111crical 1·alues of the mutually intcr
d(']W!Hll'nt funC'tion:-; o[ the organi:;m (rnpasurec1 by the mass, 
veJocitr, ancl din•ction or the matte1· ll!Ol'Cd). 

No;,._ wp are taught by Physiology that these nn11wrical 
val11e,, whetlwr individually or coll0ctively, flu ct uate within rela
tively narrow limits in healthy persons oC the sa me agp, sex, etc., 
plat"<'d unde!' similar extNnal cond itions. \\-itl1in these limits 
li es health; hence, ph.rsiology srts up certain a1·erage or normal 
valu<'s for tlw inlensitr or the imli1·id11al fnnetions and or the 
sum total o[ the Pxelrnnges o[ mattPr going on--av0rngPs from 
which the ascertained values for particular healthy persons 
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deviate but slightly. On the otlwr hand. phy,;iology tmchPs us 
that thes<' numial ntlues may exl1ibit Yariation::) tliat are con
sillel'ahle but still calrulable, d priori, wht'll<'V<'r th<' outward 
conditions or food, tenqwrntnrc, etc ., are cliffen•nt, or whenever 
inc.lividuals o[ diikre11t age, sex, etc., are compared with one 
anothPr. 

Lastly, t1w numerical differences which may be recognized 
betwPPn ,·arions healthy indidduals. urnh•r precisely similar 
extprnal. and i11ternal C'onclitions, authorize us in setting up cer
tain types or physiolop:iclLI constitution; thus we speak of con
stitutions that are" relaxed," "cxcHablo," "vigorous," '·.feeble," 
etc. It cannot indeed be denied that the characters by which 
these varieties or constitution are distinguishetl from one another 
are somewhat flexible and indefinite, so that transilional forms 
of every d~g1·ce ai·e not merely concci,,able, bttt actually exist. 
Again, even ou1· definition of health itself, and o( what we agree 
to call "relatively slight" deviations from the healthy standard, 
are somewhat a1·bitrary, so that we actually pass, by imper
ceptible gradations, from the physiological to the definitely 
mo1·bid forms of constitution. 

The latter, ancl the constitutional disorders aml affections 
with which they am synonymous, are characterizPd by marked 
deviations of the vital processes from their normal course-devia
tions which can neither be attributed to the environment nor to 
the age, sex, etc., or the individnal, but which at'C in their nature 
exceptional. '\Vhat has been said abo»e makes it suffi ciPntly 
clear that these deviations may concern either the amount of 
matter in movement, or its velocity, Ol' e\'en its direction; in 
e»ery one or these elements rnriations or combinations arc pos
sible, which must be collectively and of equal right inclndetl in 
the list or constitutional disorders. So, too, we must in,ist on 
regarding not me1·ely permanent, bnt also transitory deviations 
of the kind above alluded to, when they o»erstep a certain ampli
t11dP, as constitutional maladies. These may accordingly represent 
not merely chronic, but also acute morbid states. From I his it 
necessat"ily follows that the number of forms assumed by morbid 
states of constitution is very large, even it we on ly take the 
coarsest diITcrences between them into accou nt as a basis of clas-
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sification. H we never theless confine ourseh·es to the detailecl 
consitl emtion of only a small number of constit utional disorders 
iu the fo llowing ('ha ptel'S, this is owing partly to t he inadequate 
statt> of ou'r ex isting knowledge in this department of patholu
g ica l 1•1wrgy, pal't ly to other ci.rcumstances that will be morn 
full y d isl' ussed hereafter. 

Our rel'oguition of the essential nat ure or the constitutiona l 
group of di so1·ders enables us fo rthwith to cleteJ'mine theil' general 
characlp1·s. Among the$e there is one that itS pn 1-emine11 t, that 
may be usril as a cine in doubtful cases. l a llude to the 
ab normal reaction of constitu tionall y afl'ec ted indi viduals, bo tlt 
to physiological influences a nd to suc l1 noxw as am adeqmtW to 
ind uce di sPas1>. This quali ty-wh ich is, afll' r a ll , no 111 01·<' than 
an PXp rPSSiOll O[ the fact that in Const it ut ionally a fl't'Cted persons 
the s tab ili ty of the dy namic equilibri um of the rital p roees;oes 
is differPnt from that which subsiots in h<'alth-tlPpends imme· 
d iately u pon the morbitl cha nge whi <'h the 1·ita l prncesses ham 
unc.le l'gone in regard to tlteir force and di rt-ct ion, aml is tlwrpforP 
in tima tely bound np ll' ith t he 1·ery esot•nee of ,.,.,,,'Y com;titu
tiona l di :::;ord f' t'. 11"'or, as a momen t.'::; though t will ::;how, we may 

cledu <'l' from thl' fundamental laws of nH·chani cs tl1e fo llowing 
propo:;ition: " Tha t di sturba nces oC the dy n,wiieal <·q uili brium 
or iw rmnnent tttc o[ existing motions, wlwther a::; regard s 
Chttng<'S o[ Ye]ocity OJ' Of direct ion, req uire for thei r prod uction 
cfost urbi 11g forces of unequal valne when, 1irst, the ma~sPs movt>ll 
are tlu• 111 Jo;elves unequal; or, second, the exist ing \·elocitit>s are 
diffl' n' nt ; or fi na ll y, third, the dire!'tions in which motion is 
act nnlly taking pla('e diffel' from one a nothe1·." 

. \ l'cordi ngly, seeing that the react ion of a m01·b id const itn
tion differs fro m that of a healthy one (i. e., takes p lace either 
mot·1• or less v igorou ~ l y, or in another direct io n, when it i::; ex
posed to the intl uence of >'O·<'alled · · stimuli ," i t n<'tPssa ril y fol
low· that cases llWJJ exist in which the presl'ncc or constitutional 
di ::::onl1· r rannot be recognized at sig ht; or in wlii ch, as we an• in 
t11 e hab it o f saying, it is, Io 1· th e ti me being, lalfnl. Supposing 
no approprinte s timnlns to be applied. there mn y he no sig n 
o[ di srasP, RinC'e th ~· ah nonnnl conrsP of tho vit a l proces::H~S is 
not necessarily manifes ted by di:;tinct and constant clinical 
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symptoms. 'l'l1e aITectecl incliviclnal may thus present the sem
blance or perfrct health , e'·en for Jong periocl~ o[ time. In other 
cases, again, the existence of clisease can only be ascertainecl by 
the employment of special, often complicatecl methods or inves
t igation, ot· i t may acciclentally betray ittielf when some outward 
influence happens to exalt the morbid tendency to the foll stat
u re of disease. All thi s will cease to appea r strange if we reflect 
on tlw inacl<•quacy of simple and clirect sensory perceptions in 
otl1 cr dPpmtments of inquiry. A piece of g un-cotton ancl one of 
cotton wool arc exactly alike; th e cliff<• r<•nrc in ll1eir cl1emical 
constitution is only rnaniiestecl when they are struck with a 
Jmmmer or touched with a red·hot iron. 'l'o resume a simile 
wl 1ich we have clroppecl, abnormal states o[ constitution may 
g ive as lit tle obvious token of their ex istence at orclinary times 
-by altering the patient's own sensations or his outwarcl aspect 
-as a turbid stream enables us to jnclge, by mere inspection of 
its surface, whether it be cleep or sha llow; thi s can only be cleter
mined by sounding or by jnm ping in to it. So, ngain, if the sky 
be 01·e1·cast, we cannot clecicle as to the direction in which the 
clottds are moving-whether it be toward the east or towarcl tlw 
west-without the aicl of a compass. 

Difficult or even impossible as it often may be for a Jong time 
together to recognize the presence of a <l isorclcr of the const itu
tion, purely acciclent.al as our recogniti on of it may ultimately 
be, still , in by far the majority o[ cases, a permanent ancl recog· 
niza ble "aggregate of symptoms" resn 1 ts from the abnormal 
How of the vita l processes, or may at any rate betray its pres
ence by frequently rec urring paroxysms. Both cases are on 
the whole easy of comprehension. In the first place we must 
renwmber that a man's snbjectirn sense of hea lth ancl normal 
as1wet always depend in some degn•e on tltP integ1·ity of his con
stitution; any consiclcrable clisorcler o[ the latt<'r rnnst sooner or 
later modify both hi s feelings ancl his ontwarcl habit. Again, 
the usually temporary latency of certain const ituti onal clis
orders, the frequency of the morbicl paroxysms which interrupt 
the sta le of seem ing hea lth, necessarily resu lt from the abnor
mal susceptibili ty of the affcctecl person; influences which leave 
no trace in the healthy man- nay, even the ordinary \'ital stim· 
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uli-occasionally rising to the position of actual noxro (causes 
or disease). 

:Mo1·eo1•er, the abnormal state of a disonlerecl constitution 
often shows itself u11111istakably in the ab11orn1al symptoms and 
course of intercurrent maladies of whateq·r kind , maladies that 
tu·e not mere local outbreaks of the genernl dborder, but stl'ict ly 
(bPcausc accidentally) complications. This is espee iall y man
ifest when tlw accessory malady is in itself a mikl 01w, for 
more violent fo rm s of e1·ery kind of disease come to resPmble 
one another morn and mo re closely in propor tion to their vio
lent<', and ha1·d ly allow any indivitlual diffc•n•nccs beLwcc'n th l'm 
to be' discon•1·pd . Xow, if we bear in rnincl the definition or a 
constitut iona l disonler g h·en above, aml look at the accessory 
complication as a force or variable (usual ly considemhl<') inten
sity which disturbs the velocity or the direction or the morn
ment of matter in the system-then the propositions just enum e
rated will appeai· to be inev itable consequences, aml will at the 
same lime fumbh a n adequate mechanical explanation. 

As rega rds the ]l l'Operties common to a ll the loca l manifesta
tions or cons ti tntionnl di"ease, they will best be described and 
illustrated at a somewhat later stage. 

General P atltogeny. 

"\\'llile a rigl1t und erstanding of thP ('SS<'nt ial nntnrc of the 
genernl di so rde1·s o( nntl'iti on and of the ir clinical features is 
;nainly based on a recogn ition of their conslillllionol ('hanteler, 
and is ma teriall y si mplified thernby, their pathogpny, on the 
other hand, mn.r bll deril'ecl more imnwdintely from on 1· ideas 
concerning nutrition. If a disorder of nutrition, lookecl at 
hroadly, dr>pcnds upon a di st urbance of the mutual rplalion 
bt't \\'L'l'n the blood a ncl tissues, i t necessaril y fol lows that it may 
originate either in a n ab normal state of the blood, or of the tis
suPs, Or Of both loget]wr. Ilene(', the pathogeny of the general 
cliso1·dt'rs of nutrition suggests the possibility of their arising in 
sp1·era l diffc• rent ways, and regards any one-sicled theory-e. ,q., 
that they are al l diseases of the blood-as cipriori unjustifiable. 
True, the blood is one of the fa ctors in nutrition, and possibly 

YOL. XVf.-17 
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the more important one, but we must beware oC thinking tl1at the 
tissm•s oC the body play a purely p as:; in• par t i11 re lati on to the 
bloocl. N otwithstanding thP hurnoruli st ic vit'WS which ha,·e 
once rnore-ancl rig htly- inrndecl 0 111· pathology [especially as a 
result of recent di sco1·eries i11 the domain or intta mmation (Cohn
heim 1)], no one will nature seriously to contest the acth·ity of 
the ti ssue·C' lements-of the cells-in pl'Ocesses of nutrition, ancl 
their capacity for drawing nouri shment from the hlooll (\'ir
chow '). Accorlling ly, we may conclude that alth ough the gen
eral tlisorckrs of nntrition may Juwe their imnwdiate origi n in 
rnorbi cl states of the bloocl - in some clistu rban ce of its quantity 
or of its composition (lteterornetry 01· d1;scrosia)-it docs not by 
any means follow tlmt they must always arise in thi s way. 

InclePd, cli11ical experience and anatomical inquiry ag 1·ee in 
furni shing support to thi s view. In a cP1-tai11 propo1·ti on of 
undoub tedly constitutional maladies or ge110ml diso1-ilcrs of 
nutrition, a hctel'Ometry (alteration in quantity) 01· dyscrnsia 
(change of composition) or the blood may be pl'01·ed to exi s t, 
and to be the cause of the distmbance in tlw patient' s general 
health, and o[ the existing local morbid sy 111pto111 s. ln other 
cases, again, wh osP truly constitutional chara.ctt.:.r is qu ite as cer· 
tain , we neve1theless fail to obtain proof of heteromctry or dys
cmsia of the bloocl; and unl ess WP assume the possibility of 
cha nges of so refined a character in that 1luic1 as hitl1e1-to to have 
cludl'cl obsc1·vation, we are clParly bouncl to atLribute such cases 
to an abnorma l state of the tissue-elements or cells (as consumers 
of the blood). 

But thi s vi ew does not rest solely on the nega tive results of 
om examination oC the blood; there are posith·c g rounds for it 
as well. Foremost among these is the fa ct that i11 the cases of 
constitutional di sease of which w t> are now speaking, no constant 
relation can be made out between thP nonnal supply of hloocl to 
indi,·idual tissttes, and the frequency with which strncturnl and 
functi onal changes occm in them. So, too, the local changes 
are not always associated with, or u shered in by , demonstrable 

1 Virclw1,,•s Archiv. XL. 1. 
2 Cellularpathologie. 4 Au£1. 1871. p. 142, 
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disturbances or circulation (hyper rem iu or anromia, acceleratio11 
or retardation of the blood-strea111); on the contnll'y, tlwy are 
often utterly indepPndent of the circ LLl at ion, which offers no 
peculiarity capable of explaining the localization of the morbitl 
prncess. 011 the other hand, there ure many cases in which 
the manifestations of a constitutional disorder arn ob\' iously 
localizetl in organs or tissues-not, indeed, distinguished by 
any pec uliarity of vascularization, but by their exposetl p osi
tion, which rnnders them liable to injury. These facts, taken 
together, make it Yery likely that the constit11tional characll' I' of 
many diseases is determined by an abnormal sta te of th<' ti ssue
elempnts; that there exist general cli sonlers o[ nutrition wh ose 
primary seat is not in the blood, but in all, or, at any rate, in u 
g reat part of the remaining tissues. 

But eren when we succeecl in cltimonstrnting changes in the 
quantity or composition or the blood, this is not enough to 
pro,·e that the blood really is the starting-point of the constit u
tional disorder. For since the blood, besides supplying the 
tissues with pabuh1m, also rece irns from them the products of 
Cl'llular mptarnorph osis, it is always possible that, owing to a 
morbid slate Of all 01' the majority of the tisSUl'S, a Se('Ondary 
heterometry or dysc rasia of the blood may be imlllc<•d. The 
latter \\'OUI Ll then be, not the cause, but thu eonsequcnce, of an 
exi~ting constitutional cli :So rcler; and th ern is good l'l'fLso n to 
belie1·e that i t really is so in some instanct'S (e. (/., in diabdes 
mt•lli tus). Tlti s "·onld furni sh u s with an instance of the second
ary localization of general disonlers of nu triti on in the blood
conlrasted, in res1wct to its pathogeny, both with the mo1·p usnal 
for m of S<'Comlary localization in the tissues, and with that of 
primary localization in the blood. 

" 'holly di stinct from the condition just described, in which 
a morbid state of the bloo(l originates in a prerions constitu
tional di sorder, is the ,·ery common e\·ent (to be co1rnidered more 
fully on p. 268) of u local illiopathic disease of some organ, 
si>co ndarily affecting the blood, and through it the constit ution. 
My reason for mentioning it here is merely to g uard against any 
misint<'l'lJretation of my previous statements; for it is clear that 
any di sorder of nutrition ari sing in the last-mentionetl way must 
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belong to the grottp of blood-diseases. since it is through the 
bloocl that the primai·y local malady induces distmbance in the 
sy:;tl'lll as a whol P, the blood itself being the first seat of the 
generalized disorder. 

General Etiology . 

. \!though, as I ha,·e already pointed out, the group of" gen
eral di:::;order::; of nntri tion,, owPs neither its name nor it:::; clinical 
ruison rCelre to c>tiological considerations, still a brief inqni•·y 
into the causes of constitutional disease is not on ly desirable, 
but in a measu1·e indispem;able to the general plan of the present 
cyclopwdia. It will se1Te to expla in why only a few constitu· 
tional disordPrs are dealt with in tlw following chaptPrs, the 
gn'at majol'ity being described in other pa1'ts of the work. The 
following obsen-ations will make thi~ remark more c1enr. 

General disorders of nutrition, like otlwr maladies, are clue 
partly to external , partly to intprnal, causes. TJ1e latter are 
chiPfly, thongh not exclusi,,ely, preai~posing causes; the former, 
exciting can:::;Ps; hut even th is is not specia lly cli~nacteristic of 
constitutional disl'ase. Finally, thP law of rec iproeity holds 
good lwrP as elsewhe1·e. Briefly stat1°cl, it is tl1is: that in any 
indil'i cl11:il case, the ptwlisposing nnd cxciti11g c:rn ses stand to 
earh otiH' I' in an lnverse :i.rith mt•tical ratio. 

Looking more nano,,·1.r into t110 e.rlfrna l cn.us1•s o[ ron
stitutio11al l1isease, we find cer tain cliffl'l'ences 11e<· nli::tr to its 
imli,-icl11al form s-clifierences which may be made tlte basis of a 
clas~ ili cati on. 

For many constitntional malndies we can p1·0,·e thnt the 
morbid rlmngt' in the nutriti,·e prorP$SPS i:; direc tly <11u: to infec
tion or intoxic:1tion - to the introduction or a, s1wcific poison into 
the systPm, or. to speak mo1·e accurntl' l_r, into tho blood. The 
constitutio11al cliseases of an infectin) :111cl toxic charactel' which 
are thus prnducecl (any fnrth<'r subdivision o[ wl1ieh would be 
out of pl:H'P) are-owing to tlw pre-emi1wnt cli ni ca.l importance 
o[ tlw ca11sal facto1·-clt»tlt "'ith imlPpl'1HlP11tly i11 another part 
of the present work, where they :u·e assoch1ted with tho local 
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e!Tects o[ poisonous agents-the local infect ions and intoxiea· 
tions. 

The ensuing chapters, 011 the othet· hand, will be mainly 
clernte(l to those constitutional ilisordet·s, of 1d1ich i t may <'er
tai11ly, or at nil e1·ents prnbably, be affirn1ed that they are 110/ of 
infec tin~ Ol' toxic origin. rl'he term c. ::tUlOgl'llUt.ic anonialie::; of 
constitution," prnposed by \Y unc1Prlich,' is 11ot, perhap;, Yery 
happily cl10sen; we cnn11ot imagine their oriµ;in to be n•al ly 
spontn11cous; but th e term may, 0 11 account of its Lrel"ity, ancl 
for 1rnnt of a better one, be allowed to stand. I t shoulil, how
ever, be clearly understoocl that the inffoence of specific 11ox:c 
cannot be <'Prtainly cxcluclecl in nil cases of so-callPd autogcnetic 
di so rdet· of l ite constitution; that. on the contrary, tl ten• al'e 
some such di sonlers wh ose position in this nispect is d oubtfu l. 
Pinally, i t must be adilt'd that many infecth·e and toxic pro
cesses (e.g., mal:l!'inl amcmia, the unin·1·sal fatty ileg-Prn·ration 
causecl by phosphorn s) can only be regarded as sper· itir from an 
etiulogieal, but not from an anatomical or a elinieal point of 
view; for tla_,, sn nH• anatonlical alterations anc.l the sam e clini cal 
symptoms may arise in other ways as wpll. It will, tlwrdore, 
lw impossible to exclude all refere nce to infecti1·c ancl toxic pro
cessps from th e following chapters; for the two t'lasses or consti
tutional disease must inevitably overlap each other here and 
there. 

In the main , however, this separation of tl1 c " autogPnl'tic 
anomalies'' from the "infecth·e aml toxic processes" is fnlly 
justified, not 111Prcly from the et iolog ical, but also from the 
st1·ictly clinieal (symptomatic and anatomical) poin t of 1·il'w. 
The nPxt question is to ascerta in the gene1·al charactc•1· of those 
extrmal ca.us(•::) unde l' whose influence the m ember::; of t}H-' form p1· 

gro up arn usually cle,·e lopecl. And here we arn at onee ml't by 
thP ilifli r ulty of establi shing positive criteria for noxm, whose 
main featu1·e is a 1wgative one. viz. 1 the absence of s1wc ifi city. 
Eren apart fi'Om thi s, it is a, trouhle~orne bnsi 1w::;s to di>termine 
external ca ns0s-rhi Pfly because we are ofte n quite in the dark 
about them- the c1i sorc1p1·s appearing to ari se sp ontnncou:;ly; 

1 Hautlb. d. Spec. Path. u. Therapic. Bd. IV. (18.JO) p. 518. 
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fnrthPr, becansl' even those external noxm whiC'h we are able to 
c1et<'Ct are oftl'n merP ly exciting. not 4fil-ient causes. 

These exc iting causes are usually thP sa me as those which 
prornke local idiopathic maladies; among them an .. woumb. 
mec:hanital, thp1·mic, and chemical i11juri Ps. Tlwir import ancl' 
cons i st~, ns I have already v ointed out, onl y in their ennblinp: 
the C'Onstitutional disol'c1er, al!'eady present in a Jatp nt Jo1·n1. to 
sh ow itself. Tiley a 1·e wholly inco111peten t to prnc1 11 ce it. Fut·
ther, the a1Jnor111al elenwnt in the opemtion or these tallR<'S, wh1•n 
tlH·y act on a constitution all'ea<ly disorc1el'eil, consists in the 
sePming disproportion usually observ ed lwtwt•e n causl) ::rnd 
effect; a di spl'OJJOl'tion suffi ciently explai1wd by the ah 11 01·mal 
react ion o( the affected subject (p. 253). Now, it is plain that 
an aequaintancP with such exciting causPs of extprnal Ol'ip- in will 
tell us lit tl<', and that little or a wholly indirect kind, <'Otl('erning 
the true etiology of a constitu tional clisea~P. Np,·p 1th e l c~~, the 
StatP of Olll' knowledge a.bo ut a certain number OC the ~f"llt-'l'al 
cliso1·de1·s or nutri t ion is just or this imperfect kind. L:1'tly, 
there are some form s which always. or, at any rah\ in most 
casP~. originate immedia.tely from in t<•rnal cau se~. nncl with 
which out\\'arcl inlluences have nothing, or hardl y anything. to 
clo . 

. \ s r0gards othe1· fonn s, again, it may be empirirally sl1own 
that they rmll y nrc produced by cldinit<' <'Xt<'l'n:Li nox:c, wltic h 
ma y thus be leg it imately viewed as trnP. ~fflcie11t musPs. 

Aml here we observe a mal'kecl contrast to the et iolo<:>;1- o( 
in fect ive aml toxi c processes ; for in the class of "n 11 t<\~1:1;t>tic 
constit uti onal clisorclel'S" the efficient causes :tt·e not so murh the 
hurtful 1woperties of defini te poisons as some clPliciPtH',\', ,ome 
inappropriat(•ncss, or some excess of tho normal ,·ital i=-:timnli 
(light. ai r, ll'armth, foocl, exercise. etc.). \ \ 'e may imag-inP the 
dborch'r to a1·ise in some such way as this: the 1·iral eon<litions 
by whiC'h the mornment of matter in the 01·ganbm i:-; ma inly 
cleterm ilwtl are in an abnormal state; lw nc<', tlw machint::.ry b)· 
whieh thP la tter is regulated sooner or late1· beromes inac1Pt}ltate 
t o keep the cnnent of the vital proces~es in its normal heel or at 
its nol'lli:tl le1'el, ancl an abnorma l state or tlw ronstitntion is 
sooner or latr>r developed ; this, l ike the normal state, has its 
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intrinsic stability, nnc1 may outlast the operation of the ~xtcrnnl 
cau:;e to which it wa:; originally due. 8 !1ould the tt>mkncy of 
the <'xternal noxa happen to coincide with that of an internal 
predbp<•oition, we may expect the constitutio11al disturbance to 
be all the rn oru obst ina te. 

In th<' cour:;e of the foregoing remarks, I ha\·c repeatedly, 
thoug lt imlirectly, been obliged to allude to the latter or internal 
set of cau:;es. ~l.nd, in truth, they play a far greater part in the 
ge1wral etio logy of the autogenetic class of con:;titu tional disor· 
ders than, e. (j., in that of the toxic and infective maladies. 
Nay, we may bo ldly aflirm tl1at in no department of path ology 
clue:; Lite influen!'c o[ internal cause:; man ifest itself so dearly as 
i11 tltis. It is quite trne that we arc often obligt>d lo re:;t ~at i s

ficd with t•rnpirica l c1· idPnce of their j)Ower ; to make np for this, 
Lowp\·er, we al'e sometimes able to look tleeper into the connec
tion lll'tween m use and effect, and e1·en to formulate that con
nection in gp1wra l terms. 

The followi11g are the chief internal caus<'S wliich influence 
the tlp1·plopme11t of the general disorders of nutriti on. 

J. l ulierilance.-lts intlucnce is often unmistakablc; some
timps, indeed, so prominent as to th row a ll other causPs-par
ticularly those o[ a n ext~mal kind- into the shade. Ot h<• r forms 
O( CO llStit utiOlla.l d iseasei nga.in, ShOW 11 0 tendenry, 0 1" a YCry 
slight 0 11e, to be transmitted by inheritance. Although we ca n
not di st ingui sh those constitutional affections which are l1 ct·edi
tary frnm those which arc not at all , or but slightly heretl itary, 
by any set o[ absolute characters, we may sti ll a flirm, with some 
approach to ac<'urney, that those const itutio11 a l disorders which 
m·e frl'qt1Pntly or usuall y transmitte(l are, for the most part, 1·ery 
dt'eply rooted in the individual constitut ion, a nd hence not to be 
easi ly erad icated, while the non-hereditary forms more com-
1nonl.r occ u1· a.s intercunent morbid processes. 

_\ gai 11 , the connection of the lattl'r with external noxm is 
usually a fat· more decided one than that of the fo rmer; indeed, 
extemal noxm are nsnally no more than exci ting causes (sec my 
previous remarks on this point). \\' hen a constitutional malady 
is hereditary, it rnay be inhet·itecl from either parent indi scri111i -
11ately. F ro11t this it naturally follows that when both parents 
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snil'l'!' from the ~amc anomaly of consti tution, th ~ p robability of 
i ts lwing transmitted to their oifapring bPeomes almost a. cer
tain ty. ln the m ore numero us class of ca !:.H'::'. w hpre one parent 
:lion ~ b alTt•ckd, hi s influence may occasiona ll y be coun teracted 
by tha t o[ the ot her one. Thi$ will expla in sonll' apparent 
excPptions to the hi\\' or inheri tance. But a residu l' of inexpli
cable fac ts is still left, e. g. , u whole generati on being passed 
on:- r, t1i c d isease reappearing among the g randcllildrPn. It is 
more comm on tu find only some members of a gl•nerntion vis
ibly a fl'cc tPd, while others are spared. T l1is may somet imes 
be explained, whe11 the constituti onal di so rd<'I' is l imited to 
one Jl'" "'nt, by supposing the qualities of each progenitor to 
be c'xclusi 1·ely transmitted to certain members of their joint 
oITspri11g; and when thi s explanation does not seem a1·nil nble, 
we rn ay take o tlwr in ternal intluences into aeconnt, e. g., differ
ence of sex het\\'l'Pn the chilchen. Lastl y, the [olloll'ing poin ts 
arc o[ espPc ial interest : Firot, the parents need not alll'ays 
exhihi t YisiblP s ig ns of their constitu tional \'i ce at the monw nt of 
concppt ion; n. gl-'neral d isorder o ( nu tri tion whi ch is latent in 
the pnn' nts, or ll'hich has become latent in them, is as capable of 
being tmnsndtted as one that is apparent. SPconcl , the inherited 
vi ct• often J\'mains latent in the infant, a nd does not show itself 
till a later peri ocl- till the age a t which i t showed itself in the 
pai·<> nt s. Hence, it follows tha t age as \\'ell. as sex may [uvor or 
oppose the i11ll ul'll C<' of heredity; that it is morn correct to 
speak o[ the constitutional Yi ce itself, than o( its manifestation , 
as bPing subjec t to inhe1·itnnce. 

Looked at in this light, the transmission o[ constitutional 
cli scase appea rs merely as u particular case of the general law of 
inlwritance, which amounts, as is well knoll'n , to thi s : tha t the 
most essential qualities of the progenitor are represented in the 
progeny, in so far, at least, as they urn not countt' t·ac tecl by ot her 
kn own 0 1· unknown inftu enres. Apart from thi s resen ation, 
which holcls good in the domain of physiology as well as in that 
of pathology , the cl1ildren represent their parents; not, h owever, 
as stiff copies of equall y rigid w ototypes, but as ra1fable magni
tncles whose variations obey the same type. It is not the actual 
state of the paren ts at the moment o[ conception, but their 
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physical life in its entirety, which is reproducecl from similar 
beg innings 1 in th eir off::;pring; it is the consti tution-with all 
the natural cha ngp::; which it undergoes during its development 
and its decline-tha t is usually tra nsmi t ted by the act of pro
creation. Accord ingly, just as a normal constituti on is t ra ns
mitted , so a constitutional Yi ce is repeated in t he oO"spring, 
allowance be ing made for the antagonism o f other influ ences ; 
a nd it is cliaractPl'i s tic or inheri tance in general tha t its effects 
are often clelayt•tl in theit· manifesta tion- that they show them
selres at p rr rti cul a t· pel"i ods of life. 

2 . .tlge.- 'l'lw inllu pnce of age is often, as I hn,re just p ointed 
ont , a mere fun ction or heredi ty. Sometimes, howc\'er, it plays 
n,n imlepenclent part in causing the c1e1·elopment of con"ti tutional 
di::!ea::;e . E ven g ranting that th ere exi st au togenctic di sorder::; of 
the const itution t hat are wholly u nconnected wi t h a ny particular 
time of life, thi s onl y furni shes a fresh illust ration of the fact 
that th ose c.l isonl l'n; posse:;s no common and u11iYersa l et iologica l 
cltrrmcteri sli c. \ \ 'e may safely asser t that the intlucncc of age 
i ~ 111 ore oftpn mani festc>d in connec:t ion with that o f inhl'ri tance 
thall intlP]lPllcl l' llll )'; henre i t is tha t tJte Otlll' r fea t ures or t iJOSC 
co11 stitutio1rnl ma la d ies which are assot ia tetl witlt part ic ular 
]Wriods o[ life ton es pond to those whi clt have a lready bet' ll 
allucletl to under the hmtl of lwreditary tra nsmission. Noll' , in 
th ose ca::;cs where nge exert ::; a distinct inlluL' nce, i t::; infln1)nce is 
not a lll'ays equally intense ; 1withel' does it always reach its 
maxi111um at t lr t' same tinw of life. Ce rtain for ·ms of di seasP n,rc 
alnroot exclush·ply con lined to pa rti cular· epochs; ot hns, again, 
cli :;obey thi s rnl e mor·e often than th Py olwy it. ~Iany ar·e pre
e111inentl y fr<'qtwnt in childltootl and youth; others d uri ng 
matu rity or aclrnnc<'d life. Finally, the sa nr t' d isorder may pre
sent SPn~ral max im a o f freq nenr.r, recuning in the same 1wrson 
at stated interrnls; or, at an y mte, if we represent its frequency 
g rn phiC'nll y, tlte cu1T<' will show se,·eml abrupt ele1·ations. 

'I' e may taken, broadel' dew or the facts if we adltcr<' st1·ictly 
to our form er clt>fini t ion of a constitut ional disorder as n,n abnor-

1 Cf. W. Jli.~, Unsere K(jrpcrlorm und das physiologiscbe Problem ihrer Entstchung. 
Leipzig'. 187.3. p. 1.3G et seq. 
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mality in the course or the vital procPSS<'S, aml bL"ll" in mind the 
physiological <.li,·e1·sities exh ibited by nonnal constitutions at 
difft•n·nt periods of life. The pt·edisposing influence of age may 
then !Jp anticipated d priori-at least, in many cases-by " sim
ple aet or compa rison. 8uppose, for example, that an inc1i
vidual has been affected from an ea rly age by some ,·ice o{ con
st itution-e. g., that he has inherited it; supposP, further, that 
thi::; vice remains latent for a certain interva.1. " re may antici
patl', on n1<•ch:rni cal g rounds, that it will break out when the 
deviation from the normal course of the Yitai 1wocessPs, as 
J·egartls the mass of matter moYed, the rapidity or dii·eclion of 
its mo,·cmt•nt, 11 appens to fall in with similar cl1angl's normally 
clm·eloped in the constit uti on at a parti<'nlar time of life, {or it is 
tlwn that the a,·eragc of health may be o,·erstt•p1wd most readily. 
Bu t age <.loes not a lways operate, as in the case just mt'nl ionecl, 
111l'rc'lj' rt$ au Pxcit i11g cause; on tile contrary, it is cleat' that 
tliose constitut ional tlivcrsities which a 1·e proper to Jl 'll' tirnlar 
epo<'hs may them:selves be exaggerated by olhPI' cxeiting ea uses, 
till tlwy amo unt to positi1•e disease. The n•lations c·n1 pi1'ically 
ascl'rtainecl lo exist between pat·ticnlm' epoehs of life an (l defi
nit1' diso1·c1t•1·s of thP const it ution may tl111s adm it occasionall y of 
a mechanical Pxplanation ; hut, to n•ncl er tl tis possible, the inti
rn atp natu1·e of the const itutional diso1·der must itse lf be a known 
quantity, ro mp:uable with the nonnal stand:ud of the vital pro
cesses. \Yithout tl1i s, no nwchani rnl l'Xp lnnntion is possible. 
\Y e are tlH•n thrown back on our experi <• nce .for help in inrcsti
gat ing tlit' in timate nat m e or many a ffec ti ons wl1ose orig in is 
m on• ob~(' Ul'C'. 

o. Se:r. -The relation or sex to the Pt iology of tlw g<'nPral 
disorde1·s of nutrition is as manifold as that of age. Th i· 11t•,·el
opmPnt of many constitutional disorders is powerfully inllnenccd 
by sex; others, ngain, are a.ltogt"tla·r or mainly indPpendent of 
it. 'l'lw intlnPnce of sex often coi ncides with that of inheritance, 
or with that of ag<', or with both togt'tlwr. SonwtimPs it is alto
gether indP]Wndent of tlwm. \Yhe1·p its operation can be traced, 
it mny be 1imi ted to one sex only. It i:s nn intPl'l~sting fact, 
moreo1·er, that sPx ual pt·eclisposition frequently, though not 
inrnrfahly, manifests itself with greater force after pubeTty. 
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The precise nature of its influence is often inexplicable ; some
times, l1 o wever, it is analogous to that o r age-the physiological 
cli1·er>ities of constitu t ion in the two sexes, like those of clifft' rent 
pel'iods of li fe, now helping, now hiudering exi :;ting tendL• 1tcies 
to disea se, besides inrolving an uneqtta l suscep tibility to other 
noxcc. 

4. Pltys iological constitution .-'l'hose constitutional differ
ences compatible with health , wliich <exi st between persous of 
the same age and sex, are partly the ex1H·ession of inheritccl 
peculiarities, am1 pa1tly cle1·elopecl in the inclil'idual subse
quently to co1weptio11- during intm-uterino a1td ex tm-uterine 
lire-hy t lw various inHnences of his environ111e11t. .According ly, 
the influt•n<·e of physiological constitution on the orig in anc1 
developme11t of ge neral cli so1·cl ers of nutrition does not sim ply 
coincide with that of h ereclity , but is, to a Yery considerable 
extent, inckpencl <'nt of it. It may exert a vt• ry s triking influ
ence on many form s of tli st>ase, an<l the nature or its o perati o11 is 
singnlarly cl ear, fo r certain physiological conclitions of the 
organis111 , by an imperceptible augmentati on o [ lhe ir peculiar 
fea t ures, may ea:;ily exceed the somewhat a1·bitrnry limit s of 
health , and, nnt1er acc idental inttuences of a vt•ry trilling kind, 
assume an actnally rnorb iil characte1·. Hence, we Jintl th t> rn1-i
ous physiological type:; or constitution l'!ll1ning into disturbances 
of somatic nutrition which only differ from th ,•m in clPgree. 
So111 e ti111 e:::;. again, tho ug h we may hav e empiri cal evidcnrP of 
predisposition, the resulting cli sordt•1· of nut1·ition is sec• n to 
differ front the type of individual constitution, both in quantity 
and direct ion, to so g 1·eat an extent that wo find i t impo:;s ible to 
trace their causal relationship with any clearness. 

5. R rrors qf daelop 111e11 t ancl palltological proresses.-In 
an extraord ina rily large- proportion of casPs, genpral di :;;orclers of 
nutrition ari se in 1wr~on s who are alrPacly PxchHkcl from the 
Catego ry Of perft>C t hea lth by local elTOl'S of d r1·e]opmr ll t Or local 
morbid processes. That most abnormal s ta tes should be liable 
to-nay, to speak stl'i ctly, should i1wvitably-pass into constitu
ti onal di smsP, is not in any way surprising. For tlw organs o f 
which th t• body is built np are no t entii·ely incle1w nc1Pnt as 
regard:; their fun ctions ancl nu trition; they are weldot1 toge ther 
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into a sing le organism partly by their anatomical relations, 
partly by the mediation of the blood and ner\"OU S sys lem; and 
this im·oh·es the mutual interdependence of the whole aml its 
se,·eml parts. A disturbance of the physiological machinery in 
any olle place or orga n, whether it be due to an enor of tlernlop
ment or to llisease, must necessarily affect all the nutritive prn
cesses and fun ctions of the organism, and modi[y its constitution. 
For instance, the "general rnalaise" associated with local mala· 
dies-whose gravity :tncl intensity aim mainly due to the dignity 
of the a/Iccted pa1"t, to the extent, severity, and duration of the 
affection-forms an in tegral part of the clisvase itself, though it 
is often unduly neglected in the ord ina ry sys temati c descrip tion 
of morbid proces:;es (cf. my in troductory re1muks), at least if we 
compare the attention it rece ives with tha t bes towed upon the 
cause, situation, and nature of the local lesion. Hence, it is by 
no means supertlu ous that I should here insist on thi s constitu
tional element in ail diseases, not merely for the sake or SC iL• ntific 
completeue,;s, but (or other reasons of a pract ical kind also. 
FOi·, in the first place, the constitutional disonkr, which is 
sPeondary to the lo<"al process-in other word s, Ll w objec ti,·e 
di otu rbance or the ini\i1·iclual's state-often excites the SlWCial 
noti ce or the physician even during the prngress of the local 
malady, lo!" it often t1etermines the Ul\lOllllt or danger LO life, and 
is a principal obj1•ct of thempentic interfereuce (\Yunderlich '). 
l\Joi·rover, the constitutional state often outl asts the local process 
of whil'l1 it becomes an independent seqnela, claiming as such not 
mt•n>ly to be nam e<l and classified , but, abo,·e all , to be ob,;erved 
antl ti·eated. This sun·ival or the constitutional clistnrbance 
after its local cause has ceased to opr rate may, under frn-orable 
Cil"l"llll1RtanC<'S, peroiSt throughout the whole O( the patient's 
art,•1·-lik. Jt is pl:tin that its cli:;appea1·ance-a[ter its local cause 
has bePn rPmovecl-must chiefl y depend on the dPg1·ec in which 
·the <·onst itu t ion h:1s been altered, and the self-adjusting power 
or tht> orga ni sm. lfrnce, cnscs rnay occur in which, owing to the 
intensity or the rorm e1· anc1 the inacleqnac.r or tho latter, a com
plete l"l' lll O\"lll of the general di sorder or nutrition is impossible. 

1 Archiv f. licilkundc. I. 97 (lSGOJ . 



GEXE!lAL ETIOJ,OGL 260 

Tn this way an alteration, primarily local, ma y g i1·e ri sr to subse
quent constitutional mischief of a lasting kind. 

Dbonll'rs affecting the 01·ganism in its entirety, when alreacly 
prespnt, may likewise predispose the constitution to ulteri or 
changes, which may then be brought on by relath·ely tririal 
exC'iting causes. Such const itu tiona l diso rd,•rs occm either as 
complications of tho prima ry malady, or as sequt'irn that outlm;t 
it ; in either case they have a claim on our atten tion. 

Tho;;e anomali es of nntl"ition which are secondary to local or 
general diseases often exhibit a spec ial and di stinttivc charnctl'l·. 
This is often, so to speak, o[ a local kind, derh•ed from the 
association or th e primary disease with some particnlar organ. 
I allndP mo1·e espvr·ially to a n1riPty of morphological and 
chemical di ~o 1·der:i of the blood, 01· •· dysc rnsirn" which , as e. g. 
the Yt.ll' iOUS fol'tnS Of leuk;:emia, icte l'US, lll'(('l1lin, PtC., ::tl'f' etiO
logicalJy connected with loca lized tli>PaS!'S (of the spleen, the 
lymphatic glands, the lh·cr, the ki <l1wys, etc.). F or obdons 
praetical reasons, such g<'neral di sorders of nutrition are b••st 
described in connection ll"ith the loca l causes frnm which tlwy 
ari se; and this rul e !ms not been clcpa1·t .. c1 from in the pn•spnt 
Cyclop:cdia. By eliminnting this g roup, as well ns tha t wl1ieh 
comprise!:3 constitutional di sorders or infrctivC' 01' toxi c origin, the 
nnmlJP l' of' those left is but n. fraction o[ tho wholl'. Tlw residue 
inclu<lt-s, in th o 1i1·st place, only those nutogP1wtic cli sonlC!'s of 
uutl'ition which are idiopathic, i. e., wllil'li <lo not spring ns 
symptoms from a local root; iurthel', lhosP whose symptomatic 
charactl•r has not as yPt bPPn univPrsally ackno wlPcl.gPd; ]ast ly, 
a few constitutional cliso1·ders of an undonhtPclly sy mptomatic 
kind. Tlw la st-mentio1wtl elass includes certain aITcctions which 
are wholly d t·i·oitl of local character, aml ll"hich, owing to their 
protean t•t iology, ha,·c n<>t found a suitabl t' place in any of the 
pre1· ious volumes of the Cyeloprnrlia. P ot· instanc<', I ham 
as5ig 11 Pcl a spec ial ehaptrr to nmcmia-a condition of great 
pract irnl impol'lancc-though it is usually sy mptomatic: this 
enables its Ptiology and special symptomatology to be treated as 
fully ns the limit s of tlw present \\"Ork will a ll ow. 

G. J>syr-11iml injlnences.- Among the internal canst•s of gen· 
eml di sonl el'S of nutrition wo must include influences propagated 
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from the centrnl nerTous system, especially tlw brain , a nd a ri sing 
from somt' ab norm al state of that organ . DeprC>ssing emoti ons 
morn particul arly, either alone or in conjunct ion with other 
nox:c, exer t a decided influence on the de,·elopment of rn nny 
consti tutional d isonlcrs. Li ttle a s we lmrn hitherto been able 
to make on t conceming the p rec ise way in which the molecular 
changes in the brain matter associated with psychica l p l'Ocesses 
ma y interfere witl1 the p;enernl nu trition of the body, s till the 
possibili ty of thi s influence has been conclnsin·ly establi shed by 
clinical ex1wri ence. On anatomical g rounds we may conclucle 
that the centrifugal nerve-fibres which set ont from the brnin, 
and in a minor clcg1·ee perh aps the w nous bloocl a nd ly mph 
returning from the in terior or the skull , a re, in ali likcl ihoocl, 
th P mt•a ns by which psychical di st u1·bances ma y ul tima tPly be 
p ropagatP<l to the consti t ution and outward habit, ancl thus gi\·e 
ri se to di sorders or nutrit ion. 

A natomica l Alterations. 

F rom tlw definiti on of the constituti onal class of di seases 
whieh I have a lrea cly g i,-en, i t is abundantly plain that they are 
not cli stingui shecl by any peculiari ty, either of situ:ltion or of 
kind, in the hi etological dmnges assoc iatecl wit h them. On t11 e 
contrary, the more general features or the latter arc only such as 
sho11· them to be local emana tions of a P''rma1wnt constitutional 
process. But in thi s respect tlwre are widP differences between 
ti ll' incl i,·illual members or the group; the fol101dng points, how
evt.'r, possess a more general, though by no means a unh·ersal 
signili i:tlnce. 

L Alterations in the quan tity (lteleromelr?J) or in the com
position (d!Jscrasia) of the bloocl, the lat ter being partly 111 or
phological, pa rlly chemical. They exist in ma ny, though not 
in all Corms or constitu tional disease. These altern tions are 
inclicati1·e, now or a primary . now or lt seconclary localization 
oE the clisorder in the blood, a ncl furni sh, wlll'nC\'l' I' they are a t 
all markecl, conclush·e proof or some geneml (li sturbance of 
nu tri tion. 

2. Altem tions of the entire habit. These may coexist wi th 
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the [01't'going, or be independent o[ thPm . They are present. as 
a rule, whenen•r tt gP!leraJ t1i~onlcr of nntrition is at all Sl'\'Pl'e; 
wlwn it is le:;s se,·ere, they may be altog1•theI" ab,.Pnt. "·hea 
}ll'PO'ent, they furni:;h proof of constitutional disorder no ]e's C'Oll
clush·e than that affonletl by ma1·ked rhanges in till' bloo<l: na,-, 
tlll'Y foI"m the anatomical grnunc1"·01·k o[ const itu tional di"·asc 
eYen more immediately than do till' changps in the hloo<l. I 
may adcl that indiddunl foI"ms or constitutional dbonk1· bl'tray 
their ]ll"l'Sl'llCC by ~pecific alterations or the h'1bit, which thus 
beconw pat11og11omonic a,ncl serve to help our dingnosis. 

3. Loca l foci o[ Ll isense arc frequent, though not inrariable 
anatomical symptoms of const itn tional prort1sses; sonwtinws, 
indel'Ll, tht')' girn us the fir$t l1int o[ the existenee of the lat ter 
(see Introduction). Tho indi,·idual focus does not nccPssaI"ily 
exhibit a s1wc ific character; hence, it rarely suffice~. o[ itsl'lr. to 
}ll'O\'C tlte pxistence of con5titutional cfo.:ea~e. In mo~t casP~ . the 
local prOllUCtS, takt'll Sep,HateJy, arc dPStitute or ]1istoJ0gicnl 
peculiaI"ity; hence, no const itutional di,.onleI" can h1' stated to 
exist on the te 'tim ony of a single focus of local change. On the 
other hand , we may legitimately infer its existence a:-; tlu.l cause 
Of Joeal and tll'lllOnstrabJe changes Wlll'lll'\"CI' WC fi11cl multiple 
foci den•lopccl eithl'r s irnultaneo 11 sly or sueecssh·ely (emholi,;m 
]1a,·ing- lwl'n exel uded); also, whenernr the locnl tissm·-ehangC's 
a.re colleeth·ely ehamcterizecl, in a. greater 01· lP~s c1Pg1\'e, by 
ho111ology of position (110111oiotopy), or homology of killll (lio111oio
trop!f)- Pu tt ing tliis into other words, we may affi1"111 that, 1st, 
in many gPneral disordPrs of nutrition, homologous ti!:'slws a!'e 
chosen [or tlll' localization o[ the morbicl process; 2c1, that in 
others, the most unlikt> tissues are im·oln•d in the sanw anatomi
cal ehangt'- .\IL the [eatures which we ha\"C enumprall'cl as cl1ar
actpl"isti<" of thP !oral fori in general disorders of nutrition may 
easily lw deduced from om· preYious knowlrdge o[ the esspntial 
natu1·e of those disordl'I"S, The mnltiplirity o[ foci, morl' espe
cially, is only a further illtrntration o[ an es,;ential ll'ml<'nry of 
all co11stitntionnl tlisPase; Yiz.: abnormal suscept ibility of the 
tissues to physiological and pathological sti muli , and a resulting 
predisposition to strnrtuml disOJ·ders in general. The two other 
peculia1'itics, viz. : homology of situation and homology o[ kind, 
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jointly inclicate that the equilibrium of the Yita i processes in 
constitutions affeetec.1 by di sPasc, is rencle rPd unstable in certain 
definite directions. This account", not lllt'rt>ly for the exa lted 
liability Of the tissues to structural cha11g<' getwrally, but also 
for the fa('t that this liability h; mon' marked in certain direc. 
tions than in others. l\Ioreo\·er. homology or sitnatiotl indicates 
that in CC'ttain cases a particular ti ~s u c is speeially susceptible 
to all 11oxm of \\"l1 atPn'r orcler. J fom ology of kinc.1 implies that 
in Ct'lfai n otlwi· cases all the tissues of the body, more or less, 
are ab11orn1ally susceptible to sorn e exciting cause that operates 
in" definite clircction. 

'l'Jti s brings O lli' dt•tai]<'ll examination o r tho general properties 
of I he ]oral fod of constitutional disease to a close. It Hervcs to 
completl•, from tli1• anatomical side, th e roug h geneml outline 
skt•tt'll<'<l in Olli" introductory chapter, fo r it add s a set or more 
speeial c-ha racters to those more general ones which were there 
enume1·aLc(l. 

Functional Disturbances. 

In addition to I he anatomical alterations presented by the 
gP1wral disorc1l·rs of nutrition, eitll <• r on post-mortem examina
tion or tluring lift', tlwy exhibi t rPtfaill fnnC'tional di sturbances 
that '""' oft1'n elinirally charactrri:;tic. These clistmbances are 
of"ttn rnnnifPst wlwn none o[ the coar:5cr changes in the nntritive 
protPiiS<'S can lw t1etPcted either in the g<' twral habit or by exami
nation of irnl.i\"id11al organs. H ere ngai11, the reacll-' 1' must bear 
in mi11d that it is not by localizing a rnnetional c1isturbance 
in a. particular organ, nor by determining the nature of the 
lr1cal Yiee of funct ion, that we ra n hl•st grasp its constitutional 
charactP1·: but by looking at it from C'l'rtain other points of view, 
wliieh nn·, Ior the rn o:;t part, nnnlogons to those enumerated 
abo,·e 11ndp1· the llt'acl o( anatomical alterations. The following 
are the ch ief points that rPqaire to bP not ict•cl i11 this place : 

l. Allrmlions in the s11bjedire smse qf ltealth.~These are 
ort<'n, th ough not always present. They 111ay generally be said 
to de\'c•lop themseln's in proportion to the degree in which 
nutrition is clislurbcd. They must be ascribed to the reaction 
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exercised by the altered function of all parts of tlw organ ism . 
thrnugh the meuium of the centripetal ne1Tes anu o( the• arterial 
bloou, altered both in quantity and composition, upon the per
cipient centre of the brain. As all the functions are implicated 
alike, the general feeling of ill-health does not admit o[ being 
delinitely localized. Its intensity depends partly on the a\·erage 
iutensity of the local diso1·ders of function, partly on the excita
bility of the conducting and percipient nervous organs, partly 
on the degree in which the blood may be altered; but it is still 
in neecl o[ more thornugh analysis. 

2. Alterations in tlle chemical processes going on in the 
body (both as regards their collective magnitude and the pl'in
cipal direction of chem iml activity).-In many forms o[ consti
tutional disease these alterations manifest themselves by con
stant symptoms, gh·ing rise partly to anatomical changes of the 
habit, partly to changes in the objecti,·e ene1·gi<'s o[ the organism. 
They may sometimes be more directly inferred from the altered 
quantity aml quality of the excretions. Sometinws, however. 
notwithstanding the presence o[ a well-marked constitutional 
disonler, we find no mate1'ial quantitative change in the sum 
total of the chemical prncesses, and no appreciable de,·iation 
from the healthy stanchrcl in the quality or their linal ]ll'Oducts. 
" "e mnst then recollect that om methods of im·estigat ion can 
only fnrnish data concerning the in-take ancl ont-pnt. and fail 
altogether to inform ns of the intermediate chang<'s that take 
place in the system; so that marked deviations from the normal 
standal'Cl may occur in this respect without betraying their 
ex istenr\' to us. 

a. 11/lemtions in the fitnction qf indirid11al or.17nn.•.-These 
are a nece"a1·y consequence of the strnrtural locnfoation o[ 
disc•ase. In tlwir mutual relations of coexistence 01· success ion. 
in their topographical grnnping ancl peculiarity o( form, they 
habitually exhibit katurPs which may be c1ec1nced o priori from 
the multiple chnrnct(•r of the local foci ancl tlwir l1 ornologies of 
situation and kincl (ride supra) . Again. it is dear that the 
local distmbance or function occuning during th<' eonrse o[ 
constitutional disease, ns a result of anatomical localization. 
mu st react in tlwir tnrn on the general health whpn tl10y attai n a 

YOL. XVl.-18 
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certain intensity, and that this reacti on rna,y sometimes be so 
violent as wholly to modify the usuul symptoms of the disease 
for a time. 

General R emarks on D iagnosis. 

The diagnosis of general c1isorders of nutrition is diffi cult or 
impossible when, for reasons already given, the constitutional 
malady is for the t ime being httent, or when its exi stence is 
betrayed, in the absence of constant clinica,l symptoms, only by 
isolated local outbreaks de,·oid of any specifi c chamcter. In 
cases of this sort, careful inquiry into the patient' s hi story, with 
especial reference to hereditury tendencies, previous mode of 
life, and previous symptoms or constitLltional mischief, with 
simultaneous reference to his age, sex, and cons titution, will 
sometimes furni sh u s with a, clue. Our suspicions are likely to 
be aroused when some intercnrrent malady o r a,n ordinary kind, 
developed wi thout apparen t cause in a, seeming ly healthy person, 
runs its conrne with consti t u tional symptoms of an unusnal 
kind, or tenninutes in some unusual way; for the contrast 
between the apparent heulthiness of the affected person and the 
abnorma,l course of his di sorder entitl es u s, on the principles 
laid down abol'e, to suspec t the exi stence or some hidden vice of 
consti tuti on. This suspicion is s trcngth C>necl w11 en we find local 
foci of di sease, whose anatomical ch~uact~rs are related to one 
anothel' by homology of situation or or kind (see p. 271), del'el
oping themsel ves at shol't intcrrnls, or simulta neously, at diffel'
ent points, in a person whose prev ious health appears to ha\'C 
bPe n good. It becomes a certainty when such alterations occur 
\\'i th seeming spontaneity, unpro,-ok ed by the usual cuuses of 
icliopa,thi c local di sease. Finally, the sul'cs t. proof of constitu
t ional di sease, or of a general di so rder o( nutrition, is furni shed 
by alterations in the genern,l hubit (often so charac teri s tic oE 
particul a l' form s of disease), associa ted with p ersistent c1i s turb
ance or the subjective sense oE heaJth and of the objective ener
g ies. Add the occasional fli sco,-ery or alterati ons in the blood, 
tlw principal factor in nutrition; add al so quantitative or quali
ta tive varia ti ons in the composition of the ex creta (especially of 
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the urine) greater than those in health , a ncl indicati ng changes 
in th!' force and direction of the molecular mo,·enwnt in the 
system. Prom all this it follows that the diagnosis of the g<'n
eral disorclers or nutrition, when they are not latent or n1di
mentary, is not u sually beset by any insurmountable diflicultics, 
and that the constitutional character of those a ffections, notwith
standing individual diversities, may always be asce1tainec1 hy 
reference to the principles I haYe repeatedly enumerated, uncler 
which all exceptional instances can easily be disposed of 

Course, Issues, and Prognosis. 

" ' hill' the majority of infective antl toxic clisrasPs, in ron
forn1ity with the mode oI action of their specific causes, are 
distinguished by the relative suddenness of their onset a ncl the 
rapidity of their course, the autogenetic disorders of nutrition 
be~in insidiously, while their farther progress is, as a rule, 
chronic. To this n1le there are, of course, exceptions, just as 
there are exceptions to the rule among the infective and toxic 
process<'s; but the protmctecl. course of most autogenetic con
stitutional affect ions, like the contra ry behavior of th<' class I 
have cont rastecl with them, is determinecl by the nattue of their 
ex ternal and internal causes; for those outwarcl nox;c, en11mcr
a.ted above as defi ciency, unsuitable composition, or one-sided 
excess of the normal vital st imuli (air, light, food, etc. ), u sually 
require time to o,·ercome the physiological resista nce offt'rl'cl hy 
the regnlating functions of the organism, before they can modify 
the constitution in the direction of cliseasc. So, too, the clis
orcl 1•r, once establi shed, is commonly very slow to yit'ld, and 
can only be got rid of by ,·ery slow degrees. Bnt, as I ham 
alrmdy pointed out, those autogenetic constitutiona l clisorclers 
which are chiefly clue to external causes are relat ively more 
acu te than those induced by causes of a n in ternal kind. Among 
the latter, those that are hered itary and those that m·e rooted 
in anomalies of development are eminently ch ronic-often coeval 
with life itself; they may, indeed, remain dormant for a time, 
hut show a marked tendency to recnr. 

Besides dilforenccs in their duration, the processes we are 
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about lo Pxantine in detail pt'esent mal'ked difTen•nc<•s in lheil' 
course. Many constitutional c1ispases al'e pal'oxysmal, i.e., they 
present tlH"mSt'h-es in a. suecession of loca l 011tbreaks, separated 
from one anothel' by interrnls of absolute latPncy Ol' appal'ent 
health. Other::;, again, run a continuous counm, usually n.trie(l 
by Pxacel'bations due to the localizatio11 of the mol'bid }ll'Occss. 
In either group the course of the dispase as a whole may be 
pl'Og1·essive, or station:11')', Ol' mal'ketl by a tenc1ency to sponta· 
neous involution. To which of the::;e thr(\O types any constitu
tional clisol'd<'l' will usLmllr conform, c1eponds, in the fll'st place, 
upon its cam:;es, whether internal or external. \Yhen these· 
causes arc ln permanent operation the disease h; usually J)ro
gressi,·o; but theil' remornl is not necessal'ily followed by its 
spontaneous inrnlL1tion. For sl1o ulcl the distul'bancc in the 
totality of thP ,-ital processes, once set up, have reac lwtl a cel'
tain ckgrcc of intensity, it cannot be allayPd by the regulating 
energy of the organ ic functions more perfectly than the spon· 
tancons power of self-adj ustment will permit; $0 that if com
plete• reco1'Cl'Y be a ttainable at all. it can only be attained with 
th~ hPl p of al't. Our art may, under favomble contlitions, bt'ing 
the system back to health, both by annihilating the causes of 
disease and by aic1ing the processes of sel f-ad justment. But, 
even when it cannot achieve so fa1'01·able a result as thi s, it may 
still arrest the further progress of the constitutional 1mtlady. 
Thel'e still rem:iins, however, a certain pl'Oportion of cases, 
unfortunately too numerous, for which we cannot even suggest, 
much less apply, any sufficient remedy. 

It is abundantly plain that a general di sordrr of nutrition 
may issue in perfect r ecovery; aml I have p ointed ont a way in 
which such an issne can be bronght about. I have also shown 
why, undel' other conditions, the disol'dcr may terminate in 
imperfect recovery, or even in death. 

In many severe forms of progl'essive constitutional disease, 
death is immediately clue to an exa ltation of the general symp
toms, the persistent and ])l'Ogl'essive disturbance in the function 
of all the organs, and in the cli emical changes going on in the 
body, attaining an intensity which is incompatible with life. In 
other cases again, the fatal issue is bl'ought about by individual 
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localizations or the genPral process. They may cause dPath at 
a n•lati,·ely ca l'iy pc•riod, partly by implicating organs es:;ential 
to life,-by malignity or po:;ition,-partly by malignity or kind. 
Lastly, the patient may succumb to some intercurrent di:;ease, 
which, though not genetically connec ted with the l'xbt ing con
stitutional affection, acquires an unusual d<·gree or malignity by 
coinciding with it. For the irregular course of intercunent 
di sorders in those who labor under some d ee of constitution 
(d. p. 257) Yc1·y often consists in an abnormal malignity, whose 
causes are sufficieutly plain from what I have already stated. 

No g<'neral l'lllos can be laid clown concerning tho prognosis 
of general disonlers of nutrition. Looked at broadly, it may he 
favorable or unfavorable; and if unfarnrablc, it may be so either 
as regards complete rPco,·ery or as regards li[e. Tbe following 
general principles may be regarded as established. 

All casPs in " ·hiclt tho external or internal morbific causes 
admit of bciug rnmovec1 offer a favorable prospect, both as 
n·ga1·ds life ancl as regards recovery, when they arc still in an 
m l'iy stage. The sooner the causes are removed, whether spon
taneou"ly or by our art,-the greater the self.adjusting powPrs of 
tho indi,·idual organism-the rnore assured and speedy will be 
the cure of the constitutional di sorder. The cure may often be 
hastened by treatment calculated to assist the natural process of 
repair. 

The prognosis, as regards complete recovery, is Jess hopeful 
in all ac1rnncec1 cases of constitutional disease, even when their 
causrs admit of being removed. The outlook is still more 
gloomy when-be the disorder old or recent- its causes can only 
be combated in their results and not wholly suppressed. This is 
more o[ten the case with the internal than with the extemal 
cause o[ gencml disorders of nutrition, espec ially wi th hered ity, 
sex, and local anomalies of development; while, on tho other 
hand, the predi sposing influence of age may naturally be over
come by time. Finally, there is small chance of complete recov
ery when, owing to unfavorable circumstances, tlw needful thera
peutic measnrcs do not admit of being adequately ca rried out, or 
when the natural power of self-adjustment is weak and hesitat
ing. This is especially true of those cases in which constitu-
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tional disease is developed at an ad vancecl period of life, when 
the sluggish course of the vital processes is often an insuperable 
obstacle to the spontaneous cure of ernn trilling disorders of 
nutrition. 

Lastly, as regards danger to life, the prognosis is bad in all 
very advanced forms of constitutional disease, more especia lly 
when we are unable either to remedy the cattses of the mischief 
or to compensate for their operation by our remedies. In such 
cases the fatal issue is usually not fur off, and resnlts simply 
from the constitu tional nmlacly itself. The ultimate prognosis 
is equally bacl in those less advanced cases where the indicatio 
causalis et morbi cannot be fulfilled, ancl whose course is a pro
gressirn one, though the risk oZ den.th may be a. more remote one. 
An additional clement of extreme grav ity is often supemclded in 
the possibility of localization, when the local changes are malig
nant either in situation or in kind ; where this possibility ex ists, 
it shoulcl be allowed its full weight in relation to prognosis. 
Lastly, it is always a serious matter when a patient in an abnor
mal constitutional state is attackecl by an intercurrent di sease 
known by p rev ious experience to be malignan t when associated 
with the constitutional state in question, though not of itself 
dangerous. 'Ve must never be misled hy the seem ingly inno
cent chamcter of the local malady, still less by the name which 
correctly indicates its anatomical position , into basing our prog
nosis exclusively on these data, and thus making it unduly favor
able. Such want of prudence is often severely punished by the 
further course of the disease; nowhere, indeed, is a blind adher
ence to the routine of morbid anatomy and topographical 
uosology more likely to bring its rntaries into discredit. 

General Tlierapeutics. 

The treatment of general disorders of nutrition assuredly 
demands serious and many-sided attention. It is o( g reat prac
tical interest, owing to their clinical importance. Our first atten
tion must obviously be given to the causes of general di sorders 
of nutri tion ; secondly, to the indi,·idual malady. Moreover, the 
local manifestations of the constitutional process, and the local 
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disturbances of function they induce, may occasionally requi re 
special, systematic treatment. Pinally, the usual management 
of intercurreut disorders must often be seriously modified when 
the patient's con ·titution is simultaneously affected. 

Prom the general etiology of autogenetic di sorders of nutri. 
tion, it follows that the fulfilment of the indicatio causalis, and 
the adoption of prophylactic measures, are chiefly callecl for 
when the leading causes are of an external kind. Further, the 
nature of these causes suggests the pre-eminent importance of 
dietetic rules, wlwther from a prophylactic or a therapeutic point 
of view. Diet, in the widest and also the most correct sense of 
the word, is synonymous with the whole way of life (lliatw)-in 
relation to food, occupation, place of abotle, etc. I t claims the 
physician's utmost consideration whene,·er constitutional di sease 
is imminent or already present; an improvement of the patient's 
physical environment-perhaps his transfer into a wholly differ
ent social and climatic sphere-is unquestionably the most 
usef ul , though unfortunately not al ways practicable, suggestion 
we ca11 offer. Constitutional di seases, started and maintained 
by internal causes, are much worse off, both as regards prophy
laxis aucl the fulfilment of causal indica tions by treatment. 
\\'hen we refl ect on the nature of those causes which are inl1et·ent 
in tl1e individual, we sec tl1at in most cases fulfilm ent of the 
causal indication must be out of the question, and the problem 
of prophylaxis comes to be not so much how to 1wevp11t a ten
dency to cli sPase, as how to check its further clerelopment. Only 
those sy mptomatic disorders of the constitution which are 
secondary to curable morbid processes of some other kiml form 
an exception to this rul e, since treatment directed against t.Jie 
primary affection will, at the same time, meet the ca usal indica
tions of the secondary malady, and may under farnrable cir
cumstances cure, or at any rate arrest the latter. Pinally, as 
regards prophylaxis, the constitu tional afl'ection may best be 
jll"erented-while the tendency to it continues in opPration-by 
b l!Clt measures as would meet the indicatio morbi a(ter the dis
ease liad already broken out (cf. seq.). 

\ \ 'hen the indicatio causalis cannot bP Iulfillecl, we are 
thrown back on the inclicatio morbi as our prime resource. But 
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even when the causes of a constitutiona l disorder actually admit 
or being wholly or in part removed, a simultaneo us attention to 
the indicatio rnorbi will make our treatment more certain and 
speedy. In our choice of means we must, abo\'e all , keep the 
essential object of our treatment, viz., the dbordered constitu
tion, well in view. It is clearly ou r business to restore, as far as 
may be possible, the strayed current or the vital processes (as 
regards the mass moved, the velocity ancl dirPction of its move
ment) to its normal channel. Tlle better we underntand the essen. 
tial nature of the constitutional disorder, the more likely are we 
to cliscover, by rational methocl s, i . e., by the aid of physiologi
cal and pharmacodynamic principles, an alterative course of 
treatment which shall antagonize the morbiLl process. But if 
the pathogeny of the constitutional disorder be obscure, we are 
thrown back on our empirical resources; these may be, and occa
sioually arc, successful, but they more often learn us in the lurch. 

In cases or this last-named kind the physician is finally 
reduced to the necessity of limiting himself to the sy111pto111atic 
treatment or the local manifestat ions of the constitutional dis
ease, and or the functional distu1·bances to which they give ri se. 
The fulfilment of the indicatio symptornatica is also urgent 
when the symptoms caused by the localization or the general 
cli sease are clangerot1s or annoying. It should only conform 
to the general principles by which the treatment of ic1iopathi0 
local mi;chief is governed when the indicatlo morbi, i. e., the 
treatment or thP constitntional state, is beyond the reach both 
of rational and empirical interference. In all other cases the 
physician, without unclen ating the value of appropriate local 
treatmPnt, must concentrate the resottrces of hi; art upon the 
constitutional disorder i tself, for experience has shown that in 
this way local phenomena of great apparent screri ty may be 
made to disappear with amazing rapiLlity. This i; accounted for 
by the rery direct connection between the local mischief and the 
morbicl state of the constitution. The analogy between the way 
in which many local processes thrive in the congenial soil of a 
constitu tional disorder ancl certain well-known phenomena of 
h orti cultu re (e.g ., t he growth of asparagus, ot· tho artificial cul
timlion of 11rnshroo111;), i; too obviou; to be missed. 
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Finally, the continued presence or a general disorder of 
nutrition mod ifi es the usual treatment ol intercurrent maladies 
in a very striki11g way. I need hardly point out that the local
izing tendency of modern medicine may readily lead the b1·gin
ner in to the habit of t!'eat ing accmately diagnosticated moJ"bid 
processes in a routine fashion. On the other hand, we al'e all of us 
familiar with the confident assmance of older practitioners, who 
are enablecl by the ex pel'ience and obserrnlion of many yea!'S to 
hit intuitively upon the right remedy at the right moment, more 
often than the erudite but inexperienced tyro, who leans on his 
co ll ege note-book or his sys tematic text-book as an abstract and 
inviolable code. The supel'iOl'ity in this respect of the older 
school is undoubtedly due in g!'eat meas u!'e to the circumstance 
t1mt the detailed examination of the various organs, as it is now
adays practised at the bedsicl e, tends to make us 1wglect the 
patient's general habi t a nd his constitution. \\"hil e the modern 
physician, a!'med as it we!'e with an opera-glass, derotes himself 
to the examination of sing le parts, the older one, with his 
unaided Pye, while overlooking many a detail, obtains a better 
Yiew of the SLtbj ect as a whole. H ence, I feel myself jnst ifiecl in 
recommending a carcfttl study or the patient's constitLttion to 
the present generatio11 or physicians. 

If we were to embody the foregoing remarks in a general for
mula suited to our prnsent pnrpose, it woukl take this shape : 
That the treatment of intercmrent disease in a constitu tionally 
affocted SLLbj cct must be so narrowed ot· extended as to !it it to 
the abnormal course of the vital processes, if we would reckon 
on a fa1·orable issue. This adaptation, like the treatment or con
stitutional affections itself, may be partly rational- bas<'d on a 
full understanding of the interconnection of the morbid phe
nomena-partly empirical, for when the true pathogeny of a 
constitutional clisorder is still obscure we must rely on ou r 
experience. 

The observations conta ined in the forego ing chapter may 
perhaps sen•e to convey a general notion of the cliso!'ders I am 
about to consider in detail, a notion which may be suffi cient for 
theoretical appreciation and practical use, without trenching on 
the province of subsequent chapters. 
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\ Anremia, Oligremia, Poorness of mood. 

[Tlte Ordinary, including tlte Symptomatic Forms oj' AnlEmia 
and 11Iarasmus.] 

A genern1 summary of the literature concerning anmmia will 
be given in the next section-that on Chlorosis-fo1· lhe two dis
Pases havp usually been investigatPd together. The following 
works ancl papers have been specially referred to in the prepara
tion of the account of anmmia. 

Introduction :-J Vogel, in R. ltrcl1ou/s IIanclhuch clcr spccicllcn Pathologic und 
Thcrnpic. Dd. I. (1834). S. 373-447.-SCe, Lcr;ons de pathologic cxp{!rimcntn.lc. 
1866. Fasciculc I. (Du sang et des anemics). 

General Pathogeny :-Roelliker, Zcitschri ft I. rationc1lc Mcclici n. Del V. 184G. S. 
112 ff.-U. rirc/totll, Yerhancllungcn dcr Gcscllschaft flir Gchurtshlilfc in Ber· 
lin. Bd. I. 1847. S. 37!) ff.-'l'he same, Gcsammcltc Abhu.ndlungca. S. 214 
ff.-The same, Archiv fii.r pathologische Anatomic u. s. w. Bd. 11. 1840. S. 
{i!),j ff. Bd. Y. S. 122-1'11.e same, Ccllularpathologic. IV. Aufl. 1871. S. 101 
ff.-0. Funke, DI) sanguine vcnae licua.lis. Di s.~. inaug. Leipzig, 1851.-Ilirt , 
Mueller's Archiv. 185G. S. 1';4 ff.- w: Kue/me. Virchow's Archiv. Bel XIY. 
S. 32 ff.-7'/ie &ame, Lch1buch clcr physiologischcn Chemic. 18G8. S. 88-00.
w: Mlleller, Ucbcr clcn fcincrcn Bau clcr Milz. Leipzig, 18G5.-v. Reckli11gl1ausen

1 

Archiv flir mikroskopischc Anatomic. Bd. IL 186G. S. 137 ff.-Staedler uncl 
Jiolm, J ournal f. praktische Chemie. 18ti7. S. 42 ff.-b'rli, Virchow's Archiv. 
Bel. XXXIV. S. 138 ff.-Boettc!ter, ibidem. Bd. X~'LXVL S. 342 ff.-Klebs, 
1'bidem. Bd. XXXVHL S. HlO ff. -Eberth, ibidem. Dd :XLIII. S. 8 ff .-Sal· 
ko1cski, Hoppc-Scylcr's mcclic.-C'hcm. Untcrsuchungcn. Heft lH. S. 436 ff.
Golubew, '\Viener acaclem. Rcrichtc. Aprilhcft l SG8.-Neu11um11 1 ~letl. Central. 
blatt. 1868. Nr. vom 10. Octbr.-7'!te same, Archiv <.lc r llcilkunde. 18G!). Bel. 

X. S. 68 ff. -Biuozero, Gazetta med. Ital. LomLard. 1868, p. 4G ff..-Jloyer, 
Med. Ccntralblatt. l SGO. Nr. 1G u. 17. 

Etiology. A. Predisposing Causes:-.Nasse, Das Blut. 183G.-I--eca1m1 Etudcs 
chroniqucs sur le sang humain. Paris, 1837.-1'lle same, M{!moircs clc l'acacl(:mie 
royalc de medccinc. T. VIU. 18-lO. Partic des mt'.iiiioircs. No. !:>.-Denis, Essai 
sur Papplicatiou de la chimic1 etc. 1838.-.Andral el Gavrirret, Rcchcrchc sur la 
quantit{! d'aciclc carboniquc cxhal{! par le poumon etc. Puris, 1843.-Scliarling, 
Annalen der Chemic uncl Pharmacic. Bel. XLV. 1843. S. 214 ft-Becquerel et 
Rodin·, Gazrttc mC:clicalc de Paris. 1844. No. 47-51, Ibidem, 1840. }fr. 26, 27, 
33, 30.-Zi?nmermann, Analyse uncl Synthcse dcr pscudoplastischcn Processc. 
S. 327. 18•l4.-Pv71p, Untcrf;uclnmgcn \ibcr die Zusammcnsctzung des Blutcs. 
S. 3. 184::1.-Gozcmtx, Gazette mC:dicalc cle Paris. C. Y. 13.i fi.-l!.'119el, Zcit-
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schrift dcr Wiener Acrztc. Bd. I. S. 15 ff.-&herer, Vcrhandlungcn dcr phy$.
mc<l. Gcscllschnft zu Wiirzburg. Bd. III. S. 180 ff. 1852.-7'/i. L. W. Bbsrlioff, 
Der llnrnstoff als .Maass des Stoffwechscls. Gicssen, 18.33.- lVunderlic/1, Hand
buch der Pathologic und Thcrapic. Bd. I . S. 53G fl- Welckcr, Prager Yiertcl
jahrschrift. 18J4. Bd. IV.-'l'/te smne, Archiv des Vcrcins filr gcmciuschaft
lichc Arheitcn. Bel I. llcft. 2.-JL Bei~cl, Untersuchuugcn Uber die llarnstoff
mcngcn und Jlarnmengcn u. s. w. GckrOnte Prcisschrift. 'W'icn, 18.JG.-Panum, 
Virchow's Archiv. Bel. X.XlX. S. 481 ff.-Mosler

1 
Vntcrsuchungen Uber den 

inncrl ichcn Gcbrauch vcrschicdcncr Quantitiitcn von gcwOhnlichcm Trinkwasscr 
nuf den Stofiwcchscl u. s. w. GckrOntc Prcisschrift. Gi;ttin.~cn, 18G7.-Geisl, 
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The somewhat Plast ic conception of ancemict (Jack of bloocl)
or more COl'rectly oligannia (poorness of blood)-when regarclecl 
from the poi nt of Yicw of special pathology as (1 clistinct clisease, 
m(Ly best be cleducccl from the nu tri ent properties of tho bloocl. 
The bloocl, as (1 whole, repl'esents a clefinite store of potential 
enC'rgy, from which the tissues draw tho s upplies needed for 
their growth ancl tlwil· f un ctional acti\"ity; and tbe 1101'!11 al well
being of tho cntirf' organism dC"]Jends 11rin1a.rily upon nn n.deqnate 
supply of bloocl, i. e., of its functionally effective constituents, 
to the tissues. Should Lhe cil'cnluting blood be dt'fi cient i11 the 
nutri t> nt mattel'S 1weded to rnv ivify the tisSLLcs, rnorbitl disturb
ances of funct ion ancl oI nutrition ari se sooner or later; and 
these, togcthcl' with the pl'imai·y chang<» in the blood itself, 
constitute the ::i.ggr<·gate of anatomical and clinical characters 
known as cuuemia or Jack of blood 

:Xow, of all the constituents of the nutrient fluid, two are of 
prime physiological impor tance, Yiz., the allmminoicl compounds 
of the plasma and the red corpuscles. ThPsc are the chief car
ri e!'s of t he e11ergy on which the ,-ital phenomena. of the t issues 
dPpend. " Thil e the albuminoids of the plasma const itute tl1e 
pabulum by which the tissues are aetunll.r nourished and 
re1wwed, the reel corpuscles supply them with the oxygen essen
tial to the normal pe1·fonnance of lheil' funetions. 

Hence, lhe physiological Ya.Jue of the blood is primarily, 
though 11ot perhaps exclusively detel'milwtl by the prnportion 
of albuminoids and red co rpuscles co11ta i1w<l i11 it. And any 
impoverishment of the blood as rega l'ch tl10se two const ituents 
must of necessity diminish its physiological ,-altte Yery mate
rially, and expose the welfare of the ol'gan ism to considerabl e 
l'i~k . Accordingly, the term ol igmmi:t ls s1wtially employed to 
denote those morbid states in which, partly by dirPct examina.
tion of the blood, partly by a clinical analysis of symptoms, we 
nre able to infer that the store of p lasmatic albuminates and of 
red corpuscl<'s has been diminished. 

The remaining constituents of the blootl nrny, for the present, 
be left out of account, though it is quite p ossible tlrnt tlwy too 
may experi ence (1 qua.ntitative diminution in cases of so-called 
oligwmia. This is true both of certain non-azotized ingredients 
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of the plasma, e. [J., the fats, and more particularly of the most 
voluminous constituent of the blood mass, viz., water, which 
may be so greatly lessened in very many cases of oligremia as 
actually to entail an appreciable reduction in the total YOlume 
of the blood. Indeed, the very name of the clisease suggests 
this. The term::; "'anremia," "oligromia," "lack of blood," etc., 
are all 1·olumetric, and in this sense they are sti ll employed in 
another brandt of medicine, viz., geneml pathology, to denote a 
diminution in the tot:tl YOlume of tile blood. On tho other hand, 
special pathology rega rds the diminution in the blood mass, 
dependent on a possible loss of water, as a cl1nnge which, though 
usually present aml recognizable in cases of unccrnia, is rather 
an accickntal complicntion o[ the hypalbumi11osis (diminution of 
plasmatic albnminates) and the oligocylluemia (<lirninntion in 
the number of reel corpuscles), than an essential fratnre of the 
disease. By laying stress on the two last-named features, as 
clinically characteri stic of oligrem in, we are enabled to include 
under it those cases in which a reduction in the plasma tic albu
minates ancl the number of the red corpuscles docs not happen 
to be associated with any proportionate clccrease in tlte total 
volume of the blood. On the othPr hnncl , instances of so-cn llecl 
"inspissation of the blood," in which its volume is often g1·catly 
reduced by loss of water (e.g., in choleraic clianhma), am not 
usually in cludecl under anmmia, heca use the circulating flniLl 
has not been cl epri1'ccl of any appreciable amount oI its ttlb11111en 
and red corpuscles. 

"'hilc the proportion of water in the blood in the dilTPrcnt 
forms or ol igwmia is thus varinble, the ino1·ganic salts, standing 
as lh<'y do in a consta nt relatio n to the plasma tic albnmen, seem 
always to undergo definite qnantitn.fo·e n.lterations in olig;cmia. 
According to the wdl-known researches of C. Schmidt, puhlishecl 
a long while ago, there is a constant reciprocal relation between 
the quantity o( plasmatic albumen and that of lite inorganic 
salts. \Yhcnc1·er the bloocl loses any of its albumen, it lakes up 
an c•qnirnl!'nt propot"tion of mineral snits by difl'usion from the 
interstit ial humors, one part of saline matter being nbso1·1.l<'cl for 
e1·!'1-y nine parts of albnnwn Jost. The salts thus taken np are 
identical with those normally present in the blood, and they 
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seem to be absorbed in Yery much the same relative propor

tions; so that, notwi thstanding the slight centesima l augmenta

tion which they collectively unde1·go, their ratio to one another 

remains very nearly unchanged. An increase in tlte percentage 

of salts contained in the blood must therefore be regarded as 

another constant Jeatun• of pathological oligmmia, and as such 

it must be assoc iated with the hypalbu111inosis of which it is a 

result-and with the oligocythmmia-among the fundamental 

characters of the di sease. 
The rema ining constituents of th e blood are only negatively 

concerned in the definiti on of anmmia, for we only continue to 

apply this simple term to a morbid state of the nutrient fluid 

so long as no other coa rser alterations arc demonstrable in its 

physico-chemical constitution. or can be indirectly inferred from 

the sy.mpto111 s. Thus we shall find i t ensy to map out, at any 

rate approximately. the domain of anmmia or oligtemia as ~ 

di stinct di sease; its domain, as we shall sec, is a very large one 

and not Yc1·y rigidly defin ed; but it nc,·crtheless admits, to a 

certain ex tent, of being designated by a single term. 
These introduc tory n'marks on the nature of anmmia will 

also serrn roughly to indicate the point of view from which clin

ical medicine, in so far as it aims at a practical obj~ct, ought to 

contemplate the di sease. The deliuition g iven above (which will 

be retained throughout) incluclPs oligmmia among the general 

disordel's o[ nut!'ition, u11L1er which hmc1 it is accol'dingly de

scribec1. I t is the special type or that form oC constitutional 

disol'der '"hich must ine,·itably result from a defect ive state or 

the nutl'ient tluicl, i. e., from an insuffici cnry of functi onally 

important elements (viz., alburninates and red corpuscles) in the 

blood. IIowC\'Cr widc•ly individua l cases of amernia may differ 

from one another in their clinical fpatnrcs, thel'e will always be 

enough points of agreement to Pnable us to fram e a general 
desc l'iption of their sy 111ptoms and their course. 

But it is not so as regal'ds their et iology. In this respec t 

individual case" of anmmia difTer widely from one another . This 

is why, as I have just hin ted, the symptoms of anmmia, so uni

form in their 111nin Cc'atu1·es, ne\'ertheless present such remark

able minor dilicrcnces. It will be my business in the following 
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pages to describl', so fat· a:; may be possible, those modalities of 
tlw disease whicit depend on di,·en;itil's of causation. The lim
ited 8pace at my cUsposal, however (not to speak of other rea
sons), will not allow me to go too deeply into details. I may 
·rate generally that the differences between the etiological rnri
eties of arncmia, whether in their beginning or in their further 
eoun;e, are not mer~ly quantitatiDe-not mere difien·nc1.·.s in the 
inknsity of the disorckr as a whole-but abo q1w/itatine, the 
primordial changes in the blood likewise presenting i11c1i,·ic1ual 
va1·iations in degree, which modify the re~ultant ma.lady in each 
particular case, independently of the modili.cations dtte to · Ile 
intensity of the dison11'r as a whole. These quancitati,·e anc1 
qualitative c1ill'erPnces vm·iously combined fumish so protean <L 

gradation of clinical forms that it would be quite in1possibll' to 
examine all of tlwm thornughly and one by one, even though I 
had much more space at my disposal. Finally, it nnrnt be 
addl'd that om· knowledg<' of the causes of anmmia is often very 
doudy and imperfect. E,·cn the way in which many of the 
rausps ernpirical1y known to generate oligrernin. operate is far 
frnm being satisfacto1·ily established ot· unclet·stoocl. ~\II this, o( 
C'Ourse, does not contribute to make the subject more tmnspa
rent. 

Before I go on to consider the etiology of anromia, I think it 
desirable to say a few words about its pathog<>ny-to decide gen
erally how it may arise-for we cannot adclress ottrselves to the 
solution of the etiological problem with any prospect of success 
until we have clearly formulated all the conceivable possibilities 
aml condition-; under which oligc.Bmia may arisP. That :-;olution 
will thu.s he something mol'e than a mere dry enurupratio11 of all 
th•• known causes of arncmia. It will inclm1e an explanation of 
tJw wny in which every one of these ca.use~, or groups of causes, 
operate~. Even allowing, as I have jnst pointPcl out. that the 
way in which many noxm operate is not fnlly nm1erstooc1 by us, 
and that we only know empirically that they aff capable of pro
<ln<'ing anmmia, still we are able to attribnt<' a 111od11s oper
andi to most of them with suflicient certainty ro allow of our 
discussing both rause and mode of operation together. Even 
when WP !'annot clo this the mere acknowledgment of Ottr 

\'OL. X\'I -If} 
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imperfect knowledge may stimnlaw inquiry into the origin of 
many hitherto obscure forms or the disease. 

Patlwgeny. 

Anremht is often congenital. It then depends on a primordial 
disproportion between the available store of functionally effec
tive blood constituents and the tissnes they are meant to nour
ish. More frequently, however, anremia originates at a later 
period. Here, too, there is a similar disproportion; but it is not 
congenital-it is brought on by causes outside of or within the 
organism. 

In acquired anremia, the store of certain blood constituents, 
originally adequate, is diminished by disease, and to account 
for this diminution we are bound to inquire whai are the factors 
on which the magnituclc of the store ordinarily depends. These 
factors are the ene1·gy of hrematopoiesis-of the supply of fresh 
constituents to the nutrient tluid-on the one hand ; on the other. 
the amount of the losses which the blood simultaneously under
goes from various causes. 

K ow we know that the volume and centesi mal composition of 
the blood can only be regarded as approximately constant (apart 
from the transient \"ariations chm to absorption or food and 
chink) in a state of health, in the same incli,•idnal, and within 
limited periods of time; for the bloocl is always undergoing 
chang<'S whose mutual compensation is exquisitely regulated. 
The equilibrium or the blood and o[ its constituents is not stati
cal (to use a term borrowed from mechanics), bul dynamical. 
The material elements of the blood are perpetually being t•limi
nated and replaced by others, the store being kept approxi
mat1'ly eonstant by the adjustment of supply to consumption. 
Now. in llwse rapid changes, the functionally important elements 
of the blood, to \\·hose decrease the phenomena or anremia are 
due, viz .. the albuminates and reel corpuscles, take a very active 
P'll't; also the water, in so far as its 1·emoval is the principal cause 
of the diminislH>cl volume or the total blood mass. At the same 
time. the physiological value of tllP blood as the general source 
of pabulum for the tissues (or, more figuratively, as the "vital 
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juice") is in eparably couuected with the perpetual change of 
its constituent elements, for the nutrition of the tissues is after 
all a continual robbing of the bloou, the tissue-elements ab
stracting a quantity of albumen and water from the nutrient 
Ht1i<l for the manifold purposes of cell-lift'. In the same way, 
individual red coqiuscles do not seem able to preside long 01·er 

tissue-respiration, but are destined to speedy destrnction. That 
an abundant consumption of the \rnter and albuminates of the 
plasma and of the red corpuscles undoubtedly results from the 
Yitai processes is evident from the quantity of water and of 
clerirntives of albumen and luemoglobin exneted from the body, 
e. g.1 urea, uric acicl1 bile-pigment, urinary pigment, 1 etc. 

The rapid consumption of the component elements of tlw 
bloocl implies their restitution in equivalent amount if the per
manent stol'I< is not to run short. This is effected pa1tly by 
ingestion of water, partly by assimilation of food, partly by 
formation of new red corpuscles, which, there is e,·ei-y reason to 
believe, originate in the so-called cytogenic organs-the spleen, 
lymphatic glan<ls, the marrow of the bones, etc. Now, if we 
con~ider, on the one hand, the magnitude of the los es which the 
components of the bloocl are continually undergoing, and, on th1• 
other hand, the extremely complicated mechanism for theil· 
renewal, we sec at once that disturbances in the dynamical equi
librium of the bloocl ~tore are ,-ery likely to arise, aml this from 
a great variety of causes. 

Should the disturbance be considerable in degree-e pecially 
if it last for any time-symptoms of oligromia will be developed. 
The origin of the disease may thus be traced in all cases to a 
want of proportion between the consumption and renewal of the 
functionally important elements of the blood. It follows, too, 
that the blood store may be diminished in three different ways. 
The primary phenomenon may be an abnormal acceleration of 
consumption, or an abnormal retardation of renewal: or, thirdly, 
accelerati>d consumption and delayed renewal may exist togetltPI'. 
Accordingly, anromia may arise either by way of consumption, 

1 For the artificial prepnr:ltion of the urinary pigment urobilin) from b:.umoglobin, 
see HrYppe-&yla, Bericbt der deutscben chem. Gesellschaft. YU. 106J. 
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wlwn tlw blood c·on,tituPnts are too mpidly u'etl 11p; 01· by way 
of inanition, w1wn th<:'ir rt>newa1 b diminisht>cl: 01·, ]a~tly, in 
both wayH at one<'. lf "'" cornparP the stat•' of th<' blood at any 
givPll 111omP11t to thP volume of watPt· in a lakt\ the variations 
w1ii<"h thP latti'r 11n<1Prgot>~ in <"Oll:';eqtwlll't-' of nuying outilow 
and influx will fnrni::ih a good image of the different ways in 
which an:rrnia, may lw developed. 

8om0 f'urtht'I' rornll:nies from the principl<'" just laid down 
may Jpgitirnately be considel'Nl hPJ'P. In thP fil'st })lace, the 
singularly unstable tlynamieal eq11ilibri1un ol' the blood store, to 
wliich I li:11·e just callc'd attention, t'nabl"" us to foresee that 
aiuC'micL must he vp1·y common. Thi8 antieipation is confirmed 
hy l"'n~ry-<lay PXJWl'iPncP, wlli<"h h-·aelws m; that oligmmia, 
whl'thel' 'ympto111atic OJ' idiopathic. is vel'haps the most com-
111011 of all maladiPs. TruP, we cannot pron.• this statement by 
statistic:;, ::iimply bPcau::if" anromia in it::i milder forms merges 
impprcepl ibly into heal th. 

The statenwnt made above. that dPcided symptoms make 
their appcamnC'e only when the 1wgative l'ariation in the blood 
storn is consicl<>rable in clPgree, does not imply the existence of 
any dPfinite point at which the impovprishment of the blood 
amounts Lo actual disease. Slight variations in the bloocl store 
are untloubtcclly compatible with health; 1·ery consiclemble ones 
are followecl by unquestionable clisease; but, apart from the 
rnultitudP o[ cases in which the anmmia is tlecidedly morbid, we 
have a still greater number in which the affection is 1·ucli
mentary, and which blend with the lwalthy awrage by a series 
of irnverceptible grndations. By going cleeper into this matte1" 
we come to recognize the predisposing caw::;es of amemia, or. in 
other worcls, those individual diversities in the blood store which 
hinder or facilitate the origin, which accelerate or retard the 
development of the malacly, under otherwise similar causal 
conditio1rn. To th is point, th<'refore, I shall find it necessary to 
return when I come to speak of the etiology of the disease. 

As regards the exciting causes of anmmia, it is clear from its 
pathogeny that they may operate in divers ways. Bnt the 
etiology of any inc1ividnal cast>, wlwther it be clue to a single 
cause or to a combination o[ causes, whether its cauSPK be 
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known or unknown, will always be traceablf' to noxm acting by 
way of consumption, or by way of inanition, or by way o[ bo th 
together. Supposing all these noxm to be empirically known to 
us-as they often, but not invariably, arn-wp have to find out 
in what way they produce anremia. This problem admits of 
bf' ing definitely solved for many well-known eauses of anromia, 
whil e as regards others no solu tion i:; a t present possible. Thus, 
we have a ,-ery large number of cases of anrernia whose causes 
and mode of origin are both of them quite clear; we have others 
whose etiology is only known iu part ; fina lly, we have some 
whose causes a re known, while their mode of action is still 
obscure. These hints are enongh to give the reader an idea of 
the difficulties in the way of tracing ont the etiology o[ many 
cases of oligromia. They al so show how irnposs ible it is to 
determine ti ll' in timate nexus between the phenomena in all 
case,, for, to do thi s, perfect insigh t into the n •la tions betw<•en 
cause and pffect is llP<'essary . 

"\\' e know that we ' harn really fu thonwcl thr r liology of a 
g i1•pn case, when the intensity of the symp to ms a<·co1·ds, upon 
the whole, with that of the predi sposing and exc iting causes; 
further, when the special character o[ the d isease is in agret'
ment with tlrn,t of its efficient causes. 'fhe formel' of these 
criteria is in telli~ i blP enongh, but the latter requires to be 
explained a little more in detail. 

Otlgmmia-in the sense in which the term is employed in 
spec ial pathology-is a composite diso1·der of the blood, whose 
component fac tors (hy palbumiuosis, oligocytlul'mia, diminution 
in volume) do not stand in one and the same relation towards its 
part icular causes in e,·ery single case. This is obvious when we 
reflect that the physiological equilibrium of the bl ood mass-as 
actually maintained by the healthy organism under the ordinary 
cm1ditions o[ its endronment--can only be kept up by the 
operation of a highly complicated mecha nism (v ide supra). The 
individua l parts of this mechanism do not work alike, or at a 
uniform rate; for neither the consumption nor the renewal of 
the water, of the plasma tic albumen, and of the red corpuscles, 
takes place in the sam e way or with equal rap idi ty. Now, if the 
equi librium of consumption and renewal , as regarclti one or other 
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of the constituents just enumerated, happens to be relatively 
unstable for somt> indi,-idnal reason - or if some disturbing 
element is introduced which tends to intel'fere with one part of 
the mechanism more than with the others-a blood-change will 
ensue in which one or other of the partial a lterations alluded to 
above (hypalbuminosis, oligocythremia, etc.) will at first pre
dominnte; even though, as time goes on, the remainder of the 
mechanism will, as a mle, become secondarily deranged. Inas
much, moreover, as the various components of the blood are 
normally both consumed and restored at an unequal rate, we 
may anticipate that the c01Tesponcling partial changes in the 
blood in anremia, once developed, will not maintain their rnntual 
proportions as time goes on, nor yet subside at a uniform rate. 
This anticipation is amply confirmed by experience. Indeed, it 
may be laicl clown as a general proposition, in harmony with 
physiological laws, that of the various components of the blood 
that are diminished in anmmia, the water is replaced most 
quickly, the plasmatic albuminates at a slower rate; while the 
reel corpuscles, depending as they do on the activity of the 
cytog~nic orga ns, are the last to be restored. ITence, it follows 
thnt the aggregate symptoms of anmmia, apart from any abori
g inal tinge they may ha,·e inherited from their causes in any 
g iven case, will acquire other special characters as tinw goes on. 
Tlw cou rse of the symptoms in every case will cl " l"'"cl on the 
intensity, the duration, and the nature of its causes; :incl it will 
cont inue to be uniform only if the causes i·etain their original 
rein ti on to one another. 

Hav ing completecl these fragmentary observations on the 
i:wneml pathogeny of amernia, and the circumstances to which 
tli" difference between individual cases of the disease is due, I 
may go on to speak of the etiology of the disease. 

Etiology. 

Predisposing causes lie at the root of many cases of amemia, 
for all pe1·sons are by no means e<J.ually p1·one to the di sease. 
SomPtinws the malady originates apart from any individual 
predisposition, as a result of exciting causes capable of making 
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the bloocl store vary in a negative direc tion. "'hen a predispo
sition to anremia ex ists, a tritle may provoke an outbreak ; on 
tile other hand, noxre of greater intensity are, of course, capable 
of prnducing the disease in persons wholly free from any pre
disposition to it. 

In the following pages the predisposing and exciting causes 
of anremia will be considered successively. 

A. Predisposing Gaitses. 

The predisposing causes of amcmia consist essentially of 
peculiar states of the constitution, in which the physiological 
equ ilibrium of the blood as a whole, though not pathologically 
disturhed, is nevertheless at a relatively low ebb, or spec ially 
unstable. Accordingly, many of these constitutional states pass 
imperceptibly and withottt apparent cause into trne anmmia, the 
limit between health a nd disease being ill -defined. Sometimes 
the tendency of such "embryonic" fornis of the ail'ection to 
develop into serious disease may be 'i"ery general , i. e., any sort 
of cause will suffi ce to bring on anremia. In a larger class of 
cases, on the other liand, actual disPase will only arise if the 
exciting causes be of a special kind and act in a special direc
tion. " ' e shall see hereafter that, under certain conditions, 
an;r111ia c·an only be prncluced by noxm that increase consump
tion; under other conditions, by nox:e causing inani tion (d. p. 
202). Again, the special character of the noxm may bring tlwm 
into some intimate relation to the constitut ional predisposition, 
e. ,tJ., there may be a special tendenc,,· to disturbed equilib1·i11m 
as 1·cgards the reel corpuscles, or as reganh the plasmatic albu
minates. " re then !incl noxm exciting an:c mi'i only if- in Yirtne 
of their special nature-they tencl to induce oligocy thwmia in 
the former case, hypalbuminosis in the latter. 

The diversities of individual predisposition as regards anmmia 
are chiefly determined by sex, age, and constitution. 

l. Sex.- " 'e may take it as pro1·ecl by experience-though 
not aclmitting of statistical demonstration-that the tendency 
to morbid anromia is much greater in the female than in the 
male sex. 'rhis difference between the sexes shows itself Yery 
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markedly in tlw excPp tiona1 fr••quencr with which the rudi
mentary fol'ms of an;.cmia. usually known as nwea.k health, '' 
occul' among women. They often appear to arise spontaneously. 
It is likewise tme, as a general mle, that the exciting causes 
of an rnmia produce the symptoms of thP malady more often 
and more rapidly (u.eleris paribus) in women than in men. 
Of comse it must not be forgotten that when the cause is of 
great intensity, the difference of sexual predisposition di sappears 
(p. 203). I may state, iurther, that th e greater Sltsceptibility 
of the fema le sex ·is especially marked in respect or tl1ose noxm 
which tend to Jessen the prnportion of reel corpuscles-to gene
rate oligocy thmmia-whether by accelerating their destruction 
or delaying their renewal. 

In marked contrast to the development or anmmia in women, 
rudimentary and apparen tly spontaneous fol'lllS or the di sease 
a re far less common in the male sex. Its exciting canses meet 
with more resistance, and require a longer time to do their work. 
It is worthy or note, howe\·er, that the relative immunity of 
the male sex seems least marked in relation to such noxre as 
tend to produce hypalbnminosis, especially by way or inauition. 
Las tl y (and this is important as rega rds prng nosis}, the rPla
tively weake1· predisposition of the male sex to oligmmia is 
associated with a relatively infe1'ior toh'1·ance or the di sense. 
Jn other worcls, women are able to bear extreme a.nromia longer 
and better than men. 

Is there any theoretical explanation of the di[ereut liability of 
the two sexes to anmmi>L 1 Can "·e account fo1· the sexual dirersi
ties that hal'e just been alluded to~ \\'e must look to physiology 
for an answer. " ' e must consider the difference that normally 
exists between the relati1•e amount and composition of the blood 
in the two sexes; also the different rate at which the molecular 
changes incidental to nutrition go on in them. " ' e must recol
lect that the total volume of the blood bears a smaller a»erage 
proportion to the body-weight in women than in men (Yalentin). 
A pathological di sturbance of the normal ratio between these 
quantities-a transgression of the average limits that di1·ide 
health J'rom sickness-would thus seem more likPl r to occur in 
the female than in the male. This probably expl;1ins the fre-
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quency with which rndimentary forms of anrem ia are nwt with 
in womPn, as well as the rapidity with which the exciting causes 
of the disease prncluce characterist ic symptoms in tlwm. Quan
titatirn analysis of the blood in the two sexes has shown that 
the proportion of red corpuscles is decidedly smaller in women 
than in men ; also that the blood of women is markedly richer 
in water, aml probably - to a trifling ex tent - in albuminates 
and salts (Lecanu , Becq Lrnrel, Rodier, Nasse, \Velcker, Yiero1·dt, 
et al.). or th se differences the no111rnl oligocythromia of the 
female, as contrasted with the polycythrom1a of the male, is 
obviously the most important; it is sufllcient of itself to explain 
the g reater liability of the former to such forms of true anromia 
as are anatomically characterized by a disproportionate rt'dnc
tion in the m1mber of reel corpuscles-by a pathological oligo
cythremia. (C.:f. what I ha\'e said on this subject uncler Chloro
si,.) Estimates of the comparati\'e energy of the molernlar 
changes going on in the system, ch iefly based on the qnanti
tath·e determination of the azotized excreta in the two sexes in 
health (LPcann, Bischoff, Beige!, et al. ), ha1·e shown that the 
nutrith·e processes (as measured by tl1<' quantity of azotizecl 
matter, ancl the rapidity of its clecompositio11), arc fa t· more 
active in the male than in the fema le. 'l'he greater consumption 
of nitrogenons blood consti tuents- the grl'ater phy~io logical 

clernancl fol' nourislt!ll ent-in the male, is prnbab ly the 1·eason 
why, notwith standing the greater relath·e quant ity of its blood, 
the masc uline organ ism cloes not Sf'em to have any mlrn.ntage 
over that or the female in resisti ng the inliuenre or inanit ion, 
especially when inducecl by causes which interfere with the 
renewal of the plaslllatic albLuninates- why the more intense 
and extreme fo 1·ms of anrcrnia are actually more clestructi\'e to 
the male than to the fema le. 

Welckcr's results justify us in assigning 10: 9 as the normal ratio between the 
number of red corpuscles in men and in women. Bccqucrc>I and Rodicr found, as a 
result of a great number of analyses. that 1.000 parts of blood taken from a healthy 
;nan contain, on nn average, 141.1 of red corpuscles, while the same quantity of 
blood from a hcalt.hy woman conta ins only 127.2. The mean nmount of albumen 
in the scrum of the male is G0.4; in that of the female. 70.fi; t.he latter has a small 
advantage in this respect, and also as regards inorganic salts (male, G.7; female, 
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7.4), and above all, as regards water (male, 779; female, 791.1). Vicrordt gives the 
following summary (based on the investigations of different inquirers) of the mean 
proportion of the individual constituents of the blood in the two sexes: 

lnthemalc. 

Water .. 784 808 

Red blood-corpuscles .. 152 125 

Albumen ... 54 57 

Salts .. 8 

Fibrin 

1,000 parts. 1,000 parts. 

I cannot now go more fully into the various methods of investigating the com
position of the blood. They arc none of them as accurate as might be wished. 
Notwithstanding their imperfections and the discrepancies between t!Jc results 
obtained by different inquirers, we may regard the g reate r abundance of colored 
corpuscles in the male as established. Whether the tritliug relative excess of albu
minates in the female may not be balanced. so far as the requirements of the organ
ism arc concerned, by the greater absolute volume of the blood in the male, must 
remain doubtful for the present. 

The greater activity of molecular change in the male, and the greater conscc1mnt 
need of nutriment, is chiefly inferred from the greater amount (whether absolute 
or relative) of urea he excretes. Vicrordt calculates, as the mean of the results 
obtained by the various observers enumerated ahove (the original papers a rc referred 
to in the bibliographical catalogue prctixed to t he present section), that a man 
excretes 0.4 grammes of urea in twenty-four hours, per kilogramme of body-weight, 
while a woman only excretes 0.35 grammes, the ratio between the sexes being 8: 7. 
The carbonic acid eliminated by the lungs exhibits, accordi ng to Sclrnrling, a still 
greater difference, for the quantity of this gas given off by the male, per unit of 
body-weight, stands to that given off by the female in the ratio of about 4 : 3. 
Analogous results were formerly obtained by Andrnl and Gavarret, who reckon 
that the male gives off about one-third more carbonic acid than the female. 

Before bringing my observations on the influence or sex to a 
close, I must allude to the special relation that subsists bet"-een 
pregnancy and anmmia_ It is generally admi tted that pregnant 
women are peculiarly liable to the disease; there can be no ques
tion, moreover, that in one of its forms, hereafter to be described 
as "progressive pernicious anremia, n it is especially connected 
with prPgnancy (Gusserow ' )- But, even apart from the excep
tional insta nces or progressive ]Jernicious arnemia, we fincl various 

---- --- ------
1 Arcbiv fiir Gynrecologie. II . (1871). Heft 2, p. 218, seqq 
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degrees of ordinary anremia, characterized by its usual symp
toms, in many pregnant women; so that we are quite justifi ed 
in speaking of pregnancy as a predisposing cause of the disease. 
H we go on to inquire what are the exciting causes that prnrnke 
true pathological anmmia in pregnant women, we shall find that 
they are mostly such as interfere with the renewal of the blood 
-such as operate by way of inanition. Let us now consider the 
physiological basis of the above assertions. 

The blood of pregnant women who are in good health has 
been shown to contain a relatively large proportion of water; the 
proportion of reel corpuscles, and especially of albumen, is 
diminished ; that of leucocytes moderately increasecl (S imon, 
Becquerel ancl Roclier, Popp, Zimmermann, Kiwisch, Cazeaux, 
et al. ). In other words, the composition of the blood is in all 
1·espects brought nearer to the stanclanl of pathological anmmia. 
But the changes I have just enumerated as normally occurring 
in the pregnant female are very intimately connected "·ith the 
increasecl clemancl for nutrient matter incidental to pregnancy. 
If we consider the enormous overgrowth of the uterus wliich 
necessarily results from the reception of tlw fertilized onun, ancl 
the quantity of matter actually surrendered, through the pla
cental circulation, to the embryo, which depends for its supplies 
on the maternal organism, it is clear that prPgnancy mu st l'xag
gemte the instability of the physiological equilibrium of the 
mother's blood, and thereby increase her liability to pathological 
anmmia. More ~specially may we anticipate the development of 
this conclition when the constituents of the blood are insum
ciently renewed: in other words, when the pregnant female is 
exposed to any of those influences which tencl to produce arnemia 
by way of inanition (vide supra). Finally, the whole mass of 
the blood is physiologically reclucecl, as regards its ]Jercentage 
composition, to a state of what may be callecl "temporary 
impoverishment,"' a state capable of passing very gradually ancl 
impercep tibly, first into rndimentary, then into complete patho
logical anmmia. 'Ve shall come across analogous physiological 
states in the course of the next few pages, ancl when we come to 
consider the exciting causes of anremia we shall fincl tlmt certain 
morbicl processes, causally connected with this disease, may be 
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elucidated by refereuce to the general prin r ipJt>, I han' jm;t laid 
down. 

2. Age.-Although anremia is very common :H all age81 it 
cannot be denied that the tendency to it is more !llarked at cer
tain periods or life than at others. Infancy and youth, on the 
one hand, old age on the other, are specially predisposed to it ; 
while the years o[ maturity, though far from showing any abso
lute immunity, are nernrtheless comparatively exempt. That 
the epochs mentioned above are speciall y predi sposed to the dis
ease, is prnved not merely by the ease with which it may be 
brought on, but also by the frequency or its ruclimentary forms, 
and tl1 eii· apparently spontaneous origin. (C L analogous facts 
under the head of "8ex ... ) How often do we see persons whose 
constitution was feeble and anromic dming childhood and pu· 
berty, growing up into a Yigorous maturity ; how oCtPn, on the 
other hand, do we SPe symptom :::; of ::uucmia making their first 
appearance insidiously and without detinitP cans~ in persons 
hitherto robust, during the decline of lift>. Again, the predis
position clue to age di :;plays a characteristic cliver:;ity of behavior 
to wards the excHing causes of anmmia, a diven.;ity depending on 
the way in which those causes operate. Ry instituting compara
tive observations at the bedside on a sufficiently ex tensive scale, 
we may rearlily convince ourselves that those noxm which tcncl 
to }Jrncluce anromia by way of inanition, i . e., by intC' tforing with 
the normal activity of sanguitica tion, are peculiarly hurtful in 
childhoocl and youth, before the body ha:; rc•ached its full 
stature; while on the other hand old age, i·elat ively tolerant of 
1irivatio11, is chiefly endangered by sudden increas0 of consump
tion . Upon the whole we may conclude (setting aside the more 
intense causes of anromia, from which there is no uch thing as 
individual imnrnnity) that middle life, betwcpn the twentieth 
and fortieth years, is most tolerant of those influences which 
tend to induce anremia, and best able to withsta nd them . 

Such are the teachings of experience. Like those concerning 
the influence of sex , however, they may be simply and obviously 
deducecl from a few well-known physiological principles. In the 
first place, it has been experimentally establi shed th.it the total 
volume of the blood in relation to the body-weight is at its 
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g1·pate•t during the prime of life; and that it is relatively smaller 
(in health) in children and olcl people. Again, the blood in 
<'hildhoocl and youth, and also dming the decline of life, is 
somewhat more watery, and contain less solid matter, whether 
in solution or suspension (Becquerel and Roclier) than the blood 
of middle age. [Tlte blood of the infant, during the tirst few 
days of its ex istence, must be excluded from this comparison ; its 
composition is in many ways peculiar; for, while its total volume 
is relatively very ~mall , it is highly concentrated, and especially 
rich in red corpuscles (Denis, Panum, 11. cc .)]. It follows, 
accordingly, that the blood of vigorous adults, especially between 
twenty-live and forty, is superior both in quantity and composi
tion to that of children and old people, and must, therefore, be 
hetter able to resist the causes of anremia. Hence, doubtless, 
the greater rarity of the rudimentary forms of the disease at 
this period; hence, too, tlwir frequency before aml after it, even 
without any tlisco,·erable cause. 

Now, although the differences in the quantity and quality of 
the blood enahl(• us to understand the rnrying liabili ty of the 
organism at different ages to oligremia, those differences in the 
nutrient tlnid must themsd,·es be regarded as the outcome of 
certain perioclic variations in the molecular movement o.f matter 
in the system-variations of a normal kind. Stl'ictly speaking, 
therefore, we must go back to those variations i.f we would 
obta in a deeper insight into the true causes of the different pre
disposition to anmmia at different ages; especially it Wl' would 
ascertain how it is that, in youth and in old age, the predisposi
tion varies accorcling to the nature of the exciting causes, as we 
know from experience that it does. So, too, the greater toler
ance for enfeebling influences exh ibited cluring middle life-a 
tolerance inclepenclent of the particular way in which such influ
ences operate-can only be correctly appreciated after a compar
ath·e survey of the physiological vm·iations in the rate of molec
ular m~tamorphosis throughout life. 

It shonlcl be noted, in the first place, that these typical rnria
tion in the p;eneml course of nutrition are not confined to 
the mass o[ nrntter movecl, hut are likewise manifested in the 
velocity and direction of its movement. 'Vhile the mass moved, 
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as may be inferred fronl the absolute out-put, is at its maximum 
during the yearti of matmity, being decidedly smaller in child
hood and old age, the rapidity of mornment, on the other hand, 
is far greater in the child than in the adlllt, and sillks to a mini
mum a::; life is drawing to a close. 

That the rate of molecular change does really undergo a pro
gressive retardation (apart from a few intermediate fluctuations) 
may be inferred from the relative amount of the excreta (espe
cially m ea ancl carbonic acid) given off by the organism at 
different periods of life ; for the proportion of the excreta in 
relation to the body-weight exhibits a s teady decrease as years 
go 011. Finally, the direction o[ molecular movement tends in 
the adult and in the aged organism me1·ply to maintain the 
existing state of the tissues, "·hile cltuing childhood and youth 
it tends to promote their increase; in the latter period, therefore, 
we have not merely a perpetual compensation for the losses 
daily incuned-or nutrition, in the narrower sense of the term
bllt also what are known as the phenomena of growth. The 

· tissne-elements, or cells, are still under the infillence of the 
"evolutionary impulse" (\Vachsthumsreiz of Virchow ') con
ferred on them at the moment of conception; and both the 
rapid nutritive changes (vide supra), and the luxuriant prolifer
ation of successive generations of cell s inheriting the formatiYe 
nisus from their parents, are continually robbing the blood of 
relatively large quantiti es of matter for the purposes of nutrition 
and of grnwth. The blood of the cbilcl and growing youth is 
thus clearl y in a state of "physiological di stress ;" so long, 
however, as supplies are abundantly poured in, this does not 
pass into pathological anromia; but, just as in pregnancy, the 
somewhat watery condition of the bloocl and its comparatively 
smaller volume point to the existence of a certain degree of 
impoverishment, and it is clear that trne anromia will be at 
once clew•loped if either the supply of nutri ent matter from 
without be checked, or the vigorous acfo·ity of the chylopoctic 
and cytogenic apparatus, proper to thi s time of life, happen in 
any way to be interfered with. Accordingly, the special liability 

1 Cellularpathologie. IV. Aufl. p. 389. 
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o[ ch ildhood and youth to anrernia manifests itself-as has 
a lready been stated, though not explained-principally hy an 
extreme susceptibility to all such noxre as hinder physiological 
renewal of the blood constituents-or, in other words, operate by 
way of inanition. 

During the prime of life, the stream of nutritive changes is 
less rapid, and the growth of the organism, though not wholly 
arrested, is thrust Car into the background by the functional and 
trophic 1Jhenomena exhibited by the tissues. The clmnge in the 
rapidity and di1·cction of movement is associatecl with a lessened 
demand for nouri shment on the part of the tissues (fig uratively 
speaking, the coqrnsc tllar elements are !Pss hungry for blood, 
i. e., for the nutriti ve and plastic constituents of the blood), and 
therefore with an accu111ulation o( these constituents in the 
bloocl. Such accu111nlation is the more apt to occur in health, 
as the power of adeqmitely res to1·ing those constituents, whick 
are principally consu111ecl in maintaining the tissLLCS in statuqzw, 
remains for the time being unimpaired ; the digesth·e apparatus 
has lost none o( its energy, and the cytogenic organs continue to 
act vigorot1sly. Hence, there results a state o( normal plethom, 
manifesting itscll in the quantity and composition of the blood, 
ancl also in a greater power of resisting all the causes that tencl 
to induce anromia. 

Lastly, the course of nutrition undergoes a further change 
during the decline of life, and especially in olcl age. True, the 
demands 011 the blood are less than they were; the body has 
ce,u;ecl to grow; the nutrition of the tissues is slow and lang uitl , 
their corpu scular element:; 110 longer show ing much dtality; 
sti ll , the normal plethora of the blood is no longer to be 
obserred. On the contrary, the condition o( the nL1trient ttnid 
~hows signs o f irnpo,·erishment, of an impoverishment cliametric
ally opposite to that prerniling in youth. hari ng its root in the 
insufficiency of the physiological renewal of the blood, ancl its 
ultimate canses in the lessened subjecth'e nePcl of nourishment, 
in the slnggishness of the digestive process, in the functional 
pnfeeblcmt> nt of the cytogenic organs. The resulting sen ile 
involnUon of the bloocl causes that fluid to approach morn 
uearly, as regards quantity and composition, to 'the blood of 
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childhood; from this, howe1·er, it differs in I h<' kind of predis
position to oligremia, which it entails; for, whereas the bloocl of 
the child is most susceptible to intluences operating by way of 
inanition, that of the old man presents a diminished tolerance 
of those that opemte by way of consumption. For, as the 
sources from which the blood draws its supplies are beginning 
to run dry, the symptoms of olig<emi'i will show themselves the 
moment the consumption of blood-constituents is unusually 
increased. The bloocl-store in old age may be likened to a stag
mint pool whose springs are dried up ancl whose level rapidly 
si11ks as soon as it is tapped at any point. 

These bl'ie[ hints must suffice to indicate the great importance 
of age among tlw predi:;posing causes of arn:cmia. At tlw same 
time they explain the clinical differences of susceptibility dis
played by the organism at different epochs to noxre which 
operate in clill'erent ways. 

The greater activity of the nutritive processes in childhood is chiefly inferred 
from the ratio between the body-weight and the quantity o( the principal excreta. 
The child and growing youth give off more carbonic acid and urea (re1atively to 
the l.wdy-wcight) in equal intervals of time than the adult. The evidence as regards 
urea may he found in the papers of T...ecanu, Scherer, Bischoff, and :Mosler; as 
regard1:1 carbonic acid, it is derived from the experiments of Scharling (sec Bibli
ography, p. 282). Scherer gives 1.0: 1 as the ratio between the production of urea 
in children and in adults. The ratio for carbonic acid, nccording to Scharling, is 
about 1.88 : L As regards these two ultimate products, therefore, which furnish 
the best criterion o( the rate n.t which nut1·itive changes arc going on, the figures 
are ne:u·ly twice as high in the child as in the adult. The (cw data we possess 
concerning the urine in old age (v. Bibra, Geist) tend to show that its absolute 
amount is markedly diminished. The quantity of urea is also le&'-Cned, though not 
to the same extent. As regards carbonic aCid, the experiments of Andral and 
Gavarrct point to a gradual decrease in its amount from about the fortieth year of 
life; so lhat the ratio between the proportion of the gas gi,·en off at forty and that 
given off at eighty may be approximately stated as 5: 4. 

The relative magnitude of the in-take iu childhood and in adult 1ife shows a 
still greater contrast than that of the out· put, for youth has not merely to cover its 
expenditure, but to provide for the growth of the organif;m. To this point we 
shall have to return when we come to speak of the prophylaxis of anremia. 

3. Constilu/ion.-'Vithin the son1Pwhat arbitrary limits of 
health, we lfocl that individuals differ in tl1e degree of their pre-
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dispo ition to unremia, independently both or their age and sex. 
8uch diJierences are intimately bound up with the physiological 
type of the individLial constitution. 

The term" constitution,, has already been defined in my introductory observa
tions (p. 252), but it may be well to remind the reader that the terms employed in 
this department of physiology, notwithstanding its pre-eminent theoretic and prac
t.ical importance, arc far from being precise. 'Ve have no accurate inform1ttion 
concerning the differences that undoubtedly ex ist bet•.vceu the mechanism of the 
vital processes in different individuals. Accol'dingly, when at the hechidu we 
speak in the traditional wny about "strong," " weak, " " relaxed," '; plcthori c, 1

' 

etc., constitutions, our phraseology expresses the results of our immediate intui1 ion 
and ~mbjectivc interpretation of the phenomena presented by the outward habit of 
the person examined, rather than any clear ideas a.bout the true mechanism o( the 
vital processes, such as could only be obtained by more exact methods of research. 
The indistinctness of our ideas entails an arbitrary employment of terms, and the 
latter, in its turn, reacts upon the former aud adds to the obscurity of the sulJject. 
It is difficu lt to f!Ct anything consistent and preci:se out of this tangle of confused 
i<lea.s and vague term~. 'Ve must limit our attempts in this direction to our imme
diate object, viz., the discovery and recognition of the predispos ing causes of 
anmruia. 

In the fil'st place it is important to notice that the blood stol'e 
diffel'S in magnitude in different persons, all of whom may nP\'er
theless be cullecl " lwalthy" in the ordinary sense of the word; 
>tnd that such differences Ul'e independent both of age and SPX . 

Of course, the volume of blood cannot be cletermin~d cluring life, 
and we seldom hu\'e u chance of learning its ccntesimul composi
tion in any pal'ticular case by direct analysis; still , the fullness 
or the vascular system, us inferred from the state of tho pul se 
and the color of visible purts-furthe1', the development of the 
muscular •ystem and of the pannir·ulus-fomish signs that 
enable us to judge of the amount of blood and of its fun ctional 
value in any individual case. First, tl1en, we have an unequal 
quantity of blood in diJierent persons, an inequa li ty which may 
be estimated at any rate approximately; nex t, we have differ
ences in the state or bodily nutrition; and on these two sets of 
phenomena taken together we are able to found our primary 
divi sion of healthy constitutions into such us are \"igorous (rich 
in blood) and such as are feeble (spunremic) . It is self-evidPnt 
that the predisposition of the latter to pathological oligromiu 

VOL. XVI.-20 
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must be i-astly greater than that of th<> fornwr-nay, that thf' 
spam~111ic constitution, as I lHl\"e pre\"iouslr hacl or<"a"ion to 
remark, pa::;~p:s by insensible gradation::; into po::;itin" an:rmia. 

This tPndency of feeble constitutions to positiYe ame111ia is 
primarily gpneral, equally susceptible of being heightened by 
such exciting causes as increase the consum1Jtion, or intPrfPrP 
with the renewal of the nutrient fluid; the less<•1wd blood store, 
pn SP. entailing a predisposition to anmmia, just as it is partly 
to hla111e for the impaired nutrition of tlw tiss1ws. 

If, on the one hand, the mass or quantity of the available 
pabulu111 in the blood is in causal connl'«lion with the predb
position to anrnmia, so also, on the otlt(•r hand, is the rate at 
which the nutritive processes go on; indeed, this is one of the 
factors on which the amount of the blood sto1·e depends. Tlw 
old school had a just notion of important constitutional differ
ences, without, of con1·se, having any ckar insight into the indi
vidual factors concemed, when they spokP, e. r;., of rPlaxation or 
tol'por, a:ssociu.ting these terms with an idPa of slu~gish languor 
in the vital prnces::.;es. The '·relaxed., type or ('Ollstitution i.::; a. 
ve1·y common one; and even whPn not aJrpadr afrpeted by defi
nite disease, it is predisposed to arne111ia, owing to its inability to 
resist consuming inflnences. Such con~titutions rer:>emblP old 
age, and in some degree anticipate it by pxhibiting cluring youth 
and 111a11hood a relatively feeble powpr of re11c'wing the function
ally important elements of the blood. ][,·nee, they usually 
co11tinue to prPsent an appearance o[ health so lo11g only as no 
g1·eat claims are made upon the blood. The opposite of tlie 
d rPlaxPd" typP may be denoted by thP term ·' toug·h,,; "tone\) 
may b<' taken as the opposite ot "torpor." ~\. "tough" or 
"tonic,. constitution will thus denote one which possesses in a 
relatively high degret' the power o[ rapidly supplying whatever 
Jo,ses the bloocl may undergo, by adequate exertions on the part 
of the chylopoi'tic and cytogenic viscera, and which therefore 
enjoys a eomparative degree of immunity from tho effects of 
nox;~ n1wrating by way of consumption. Nutrition consists 
es,;t•11tially, as I shall have to repeat again and again, in a phy
siological reciprocity between the blood and the tissues . The 
tissues play an active vart in the nutritive process; they are 
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con"1mers of the nutrient iluid; they are not merely nourished 
by it-tlwy dPvom it. It is plain that the rate of molecular 
movernent in tile process of nutrition must depend, not merely 
on the rate at which tile blood renews itself, but also on the rate 
at whi«h it is con urned-in other words, on the appetite of the 
tissue·l'lements for food. There can be no doubt that such phy
siological di,·ersities of corpuscular appetite really exist. '!'he 
term "erethism" may fairly be borrowed from the older medi
cilw to de note a state of the tissue-elements in which their 
dPsire for pabulum is relatively great. This state does not 
involve any pr-edispositiou to auremia, so long as it is accom
panied by an adequate e1wrgy of sanguification. On the con
trary, the most healthy type oi constitution is that which may 
be likened to an abundant stream with a considerable fall, i . e., 
that which producl's blood in abundance-thereby lia\'ing a large 
•tore on whieh to tlraw-and also consumes it freely. This is not 
surprisin'..( when we reflect that some part of the energy which 
contributes to maintain nutrition is derived from the chemical 
affinities between the blood anc1 the tissues. A large supply of 
blood, when of normal composition, must angment the a<·li1•ity 
of lbe nnt.-ith·e process, both in extent and in in tmsity; ju:;t 
as, cr.eleris paribus, the mte at which a river ilows is propor
tio11ate to tlH' depth or the water in its bed. 

But this "nutritive erethism '' of the tissues, when strongly 
ma1·k1·d. may nuder eertain conditions tend to increase the pre
disposition to amcmia. pal'ticularly if sanguification is unable to 
keep part> with it. Under such circmustances there arises a co11-
stitntional state which may be likened to a mottlltain tonent, 
poor in water bttt with a great fall-a state in which no reSl'JTe 
store ean be accumulated, because the rapid consumption of 
material is only ju't co1·ered by its renewal. ln contrast to the 
.. simple relaxation" analyzed abo1·e, such constitutions may be 
included unde1· the head of·' irritable weakness." Indeed, from 
the point of l'iew of cellular pathology, it st•ems qu ite fair to 
extend the terms "erethism ,. and '- initability ., from thefu11c
tional aspect of cell-life to its tropltic and plastic manifestations. 
It is cleat· that the condition of " irritable weakness" will 
chietly show itself by increasing the suseeptibility of the consti-
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tution to such noxre as interfere with the '" 'ncwal of the bloocl
to such as operate by way of inanition. Persons or this consti
tution are singularly incapable of l'esisting pri,•ations. Some
times, howe1•er, under mo1·e favorable nutrith•e cond itions (herein 
rnsembling, as a lready pointed out, the scanty torrent with its 
gn,at ra il), they may be capable of an amazing di splay of energy. 

'l'hel'e i; yet another form of const itution to be allndecl to
lhat in which the power of renewing the eon~tituents of the 
blood is unimpaired while the " nntritive erntllism" of the tis
sues is relath·ely feeble. A super11nity of pab11 lum will thus 
accumulate in tlte blood, its conversion inlo ti8s11e being delayed 
owing to the hmguoT of tile tissue element:::; themselves. The 
'·plethora,, induced in thiti way ronfei·s a certain immunity 
towards the ordinary causes of an,emia; but it does more than 
this. Persons of plethoric habi t are of ten actually benefited, 
though only for a time, by exposure to intlucnces which ordina
rily induce slight anremia, e. g .. the milLler forms of fever. 

A further question which connects itself with the above considerations is that of 
the object ive signs by which the constitutional differences iu question may be rec
ognized. It would be idle to deny that uo such certain criteria ns those by which 
we estimate the total amount of the blood and the state of bodily nutri tion [i. e., 
the loucl of molecular movement in the systemJ exist for judging of the rate at 
which nutrition is going on, or, at any rate, that the most trustworthy signs arc not 
as a rule such as arouse the attention of tho physician. In most cases our only 
clue for tracing out at the bedside those difforcnccs of tem perament which depend 
on variatio ns in the rate at which nntrition goes on, is furnished c.x nocentibus, e.g., 
we infer that the patient is of a "relaxed. , consti tution \\'here we find him um1su

ally prone to succumb to such influences a.<; promote consumption; we infer" irrita
ble weakness,, when he is prematurely exhausted by comparatively slight privations, 
and so on. Still, we do get some information from diversities of the habit, though 
such in formation is only of ::i. conclitioual kind. Without going too far into details, 
I may poi11t out in the first place that the" vigorous'' or " robust" type o( consti· 
tution, wh ich unites the attribute of "toughness 11 to a ce rt::i.in measure of '' nutri
tive erethism,'1 is usually characterized by a full, strong pulse, a rnddy complexion, 
wel1-developed bones and muscles, together with a moderate layer of subcutaneous 
fat. Any more considerable development of the panniwlus adiposus (especially 
when out of proportion with that of other structu res), combined w ith the charac
ters just enumerated, indicates what we have termed the " plrthoric" type. 'I'hc 
majority of fat and pasty people do not, however, brlong to this category, but 
rather to the weakly, anremie forms of constitulion ( for details, sec the section on 
the Etiology of Obesity). They represent a state of organ ization in which the blood 
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store is relatively small, and in which the nutritive processes, more especially, arc 

relaxed and sluggish. A 11 relaxed :mremic" constitution is still more common 

without obesity. We then find the individual-his skdeton, an<l more especially 

his muscular system and pamiiculu11-wcadng un impoverished aspect. The detect 

of nutrition shows itself in the muscles-which arc not masked, as tlicy arc in pasty 

people, by a thick layer o{ fat-whose nutritive tension (Yirchow 1) is rclati\·cly 

low, whose tonus is imperfect. 'Ve see this at a glance, and find the locomotive 

organs proportionately feeble. This form of habit occurring in persons whose con

stitution belongs to the relaxed anremic type is closely allied to that in pathological 

an:cmia; the former, indeed, passes into the latter quite as often as it follows it. 

Finally, as regards the aspect of persons with "irritable weakness" of nutrition, it 

may he stated broadly that in them the adipose tissue is reduced to its physiologi

cal minimum; tliey look lean, often quite withered. The muscular system, though 

spariugly developed, is not <lcvoid of a certain degree of •·nutritive tonus." In 

any case it is more capable of doing work than it is in the foregoing type of con

stitntion, though, of course, it lacks the staying qualiti1•s exhibited by the muscles 

of the robust. Finally, the relative amount of the excreta, more especially of urea, 

would be of the utmost value as a measure of the rate at which the nutriti\'C pro-

cesses go on constitution; for, taking the body weight, Lhe 

accumulated fat of the degree of development, etc., into account, 

it would furnish the most reliable test of the activity of the nutriti\'e processes 

going on in different healthy individuals. Unfortunately, this fi eld of investigation 

is still nil but uncultivated. The physician would ha,7 e to subject his patients to 

systematic investigation, and to study their peculiarities when they nre in health; 

hut, if this were done in a. sufficient number of cases, it would certainly do more 

than can be done in any other way to clear up our ideas on the subject. 

I must say"' few worcls about the causes to which the above 
di"ersities of constitution are clue-so far as these causes are 
known, ancl so far as they ha1'e any bearing on the subject of 
anmmia. First, I may re(er the reader to the obserrntion made 
above (p. 267); I may remind him that the constitution of the 
inclividual is a result, partly of inheritance, partly of the opera
tion of outward influences clm'ing fcetal ancl extra-uterine life. 
Thus, for example, that form of weakly constitution without 
actual clisease which-now in the form of "i-elaxation," now in 
that of "irritable weakness "-iJ met with in so many persons, 
and so often passes into pathological anmmia, is often inherited 
from the male or the female parent, or from both of them 
togetber. A predisposition to oligremia is often a family chamc-

1 Ccllulurpatbologie. IV. Aufl. (1871.) p. 369. 



310 IMMERi\fANX.-GENER.AL DISORDF.RR 01" NUTRITlON. 

teristic. Looking more clePply into Lh•' mattPJ", we find this to 
mean that the averagp power of rPnewing thP COJ1"tituenb; of the 
blood, the average rapidity with which they are used up in 
nutrition and growth, and finally the avemgP amount of the blood 
store (as tlie re'lil tant of the first two PIPmPnts), are collectivPly 
subject to hPrNlitary inttue1wes. llPJH"P, the exaggeration o( 
constitutional weaklinPss in to pathological anccmia may be a 
probability fmm the fi1·st . Bnt. apart from this, the inherited 
type of constitution is susceptible of being consi<krably modified 
by outward causes; the tendency to anromia m:ty be :wgmentecl 
by changes in the environment. ThPse outward causes are 
throughottt identical with those which, when more intpnse, pro
duce pathological ol igremia directly . 'l'hPy need not be enumer
ated here, since they will be fully discussed in the ensuing sec
tion, devoted to the exciting causes of amcmia. 

Exciting Causes. 

'~hether there be any individual predisposition to a nremia or 
no, the disease may take one of two forms: it may arise as an 
independent malady-idiopathic an::ern ia-or as a consequence 
of some other morbid process-symptomatic amcmia. Before 
going on to consider the various disorders that may induce symp
tomatic an::emia, we shall consider those nox::e which are able to 
generate its idiopathic form. 

1. Deficient Supply of Food. 

vVant and poverty, ignorance, malice, avarice, are often to 
blame for insufficiPnt nourishment, and tlw anmmia and maras
mus that result from it. So far as these cases of anromia from 
inanition (using the word in its primary sense) come under 
medical observation and treatment, they arn usually clue to 
insufficient feeding, not to absolute starvation. The way in 
which anremia results from defective Ieecling-clefective either 
in quantity or in quali ty-is, upon the whole, plain <•nough to 
render any elaborate explanations superfluons; still , it may be 
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as well to recall the following points succinctly to the reader's 
mind. 

Inasmuch as cell -growth and nutrition involve a perpetual 
consumption of nutrient and plastic blood constituents, espe
cially albuminatcs, and as the assimilative activity of the tissue 
elements is one of their vital properties, and therefore coel'al 
with the life of each particular cell; it is clear that any reduc
tion in the supply of nutriment from without must sooner or 
later diminish the total store of pabulum in the blood . Should 
the deficit be large, symptoms of an:.emia make their appear
anre; they must be vi ewed not merely as the c1 irect expression 
of the blood-change that has occurred, but also as effec ts of 
this blood-change on 1rntrition. For, although the trophir and 
plastic functions of the tissue elements are independent-in kind 
-of the supply of food to the body and of the magnitudP of 
the blood store, st ill they are much inflnencl'd-in degree-by 
the state of the blood; they grow decidedly weaker when the 
JattPr is impaired. lfrnce, blood and tissues will su ffe1· want, 
amemia and rnarasmns will irn?Yitably srt in, whenever tJ1 p supply 
of trophic and plastic rnatel'ial (albumen) continues to fall short 
for any length of time of the average physiologica l demand. 
'Phe latter, of course, varies with the age, sex, constitution, 
etc., of the individual , and " insufficient food" is therefo re a 
relative, not an absolute expression. (See sec tion on Predispos
ing Ccmses.) 

Inasmuch, moreover, as the mean nutrient value of tl"' blood 
and the adequacy of the nutritive process dr1wnd primarily on 
the total amount of albumen assimilated in a given time, and in 
a much smaller degree on the mode in which its assimilation is 
distributed over that time, the symptoms of anremia are equally 
prnne to appear when the individual meals are a ll of them too 
restricted, and wlwn the intervals between meals individually 
copious are too prolonged. In either case the supply of nourish
ment is insuffi cient to meet the physiological requirements of the 
organism; in either case alterations sooner or later set in, which, 
accord ing to the dPgree of inanition and the idiosyncrasy of the 
affected subjec t, tmnsgress the limits of health and culminate in 
act nal t1 i sease. 
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It might app('al', from the abo,·e rcmal'k', as though a dietal'y 
pool' in albun1i11011s matter wel'e pn .. en1 i11< •ntly fitted to ind nee 
an;rmia. But O lli' conception of insufli«iPnt noul'i,hment must 
not be limi tPd. as it has hitherto heen purposely limi ted, to a 
deficient supply of albmnen. Orend1elmingly importa nt as 
albume11 is for the organic processes of nu tritio n aud grnwth. and 
-cc1tainly as anmmia and marnsmus may be prnduced by undue 
.rns trict ion of the quantity of albumen in the di et. still we must 
not ignore the J·emaining constituents of wltat is known as a 
Cl mixed diet" in inquiring into tho origin or a.ucc mia from want 
of food . Physiology ha.s shown, indeed, that the quantity of 
albunH'n l'equil'ed to 111 ai ntain the blood in its normal state, and 
to p1·escrve health , is lal'gely dependent on that of othel' consti· 
tuents of the dietary; and that the deficiency ot albumen does 
not, of itself. enable us to estimate the degl't'C of anmmia to be 
expected from insuffi cient feeding. The causal relation between 
want of food and anremia must, therefore, be dealt with on wider 
and more inclusive principles. l\Iore espec ially ought we to take 
the physiological value of the other constituents of a mixed diet 
into account. 

Considerations of space forbid me to go too far into dPtail. 
A few words are enough for the inol'ga11ic elements of food. the 
so-called " nntri ent salts" (.J. v. Lieb ig). 'l'hesc salts, like tlw 
albuminoids. arn indispensable for th P building up of the ti ssuPs. 
Any deficiency in thcil' amount is inev itably followed by pro
founcl nutri tiV<' disturbances; bu t as these disturbances do not, 
strictly speaking, belong to the domain of a nmmia, I cannot di s
cuss th em 11Pre. 

Among tlw organic constituents o( a mixed diet we han" to 
considel' (beside,; the allmminates), in the first place, fats; sec· 
ondly, the so.call ed carbo·hydrates (sL1gal', gum, starch, etc.); 
thii·clly, the so-call Pd albuminoicls (foremost among which stands 
gelatin). Tlwir ,·alne as food, in the vulgar sense of the wol'd, 
these substances owP, not so much to their clil·pctly nutritive and 
tissue.formi11g properties as to the ease with which they allow 
tlwmselves to be split np and oxicl iied, thel'Pby li bernting energy. 
'l'ht>y supply the organi sm with the means of doing rn Prhanical 
wol'k and keeping up its temperaLLll'e, a11cl tlwy also tetl(l to 
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economize the decomposition of the albumina tes; fo r when t hey 
happen to be defi cient, the albuminates are consunwcl in dispro
porti onate amount , in order to supply energy for the most indis-
1wnsabl t> operations_ I t is chietly in thi s way that the substances 
i11 q1wstion arP of such immense, though indirect, importa nt P to 
the strictly nntritive processes. and to the maintenance of the 
reserve or albumen in the bl ood. By undergoing decomposition 
they provide for the accomplishment of certa i11 other essential 
ancl desirable functions of the organism, thereby himlering the 
oxidation and di ssociation or the alburninates aml all owing the 
latter to be reserved tor the neecls of g rowl hand nutrition. Tn 
this wisP they prevent a too rapid expenditurP of t he actually 
nutritirn constitnents of the blood (BiochoO', P ettenkofer, Voit, 
1<'1-. TToffrnann , et al. ). Hence, a liberal supply of those substances 
t> nables the albumen simultaneously assimila tt•d to accumulate in 
the blood ; while. on the otlw r hantl. a defici ent suppl y necessi
tat•'H a 111 0 1·e rapicl consumption a nd decomposition of wha te,·er 
a lbuminous compounds may bt> taken in to the sy stem, a nd may 
thus lead occasionally to a morbid degree of hypalbuminosis. 

The lessened decomposition o f albumen that re~n l t" from an increased supply 
o f fats, carbo-hyd ra.tcs, and especially ge lat in (Voit). may be inferred from the 
simultaneous changes in the amount o f ni trogen excreted in the urine, f::cccs. etc. 
If to a unifol'ln diet complis ing albuminous matters, under which the body- weig ht 
remains constan t, and there is ct1uilibrium between the quanti ty o f ni trogen taken 
in and the quantity cast out, we add a certain amount o f the substances in question, 
a markctl diminution speedily ~hows itself in the proport ion o f ni trogen eliminated . 
This diminution is roug hly proportionate to the amount o f fats, cnrho-hydratc.". etc., 
added to the albumi nous constituents of the d ietary, always supposing them to have 
been satisfactoril y ai;:simBatcd. 

\Y p thus see tha t the intl'ocl ucti on of the substances in ques
tion into the dieta ry is by no meu 11 s a mat ter of ind ifference. 
ThP blood is in g reatPr clanger of being impovPri shecl wlw n a n 
inatlrq11a te supply o[ albunw n coexists wi th a n insuffi cient pro
,-i,, ion of the oth Pr constit uents of a mi xed di r t, th an whpn the 
albunwn alone is deficien t in amoun t. Tnc1 ePc1, we may go so far 
us to say that a man may escape a memia en•n wlw n the qua ntity 
o[ albumen in hi s food is relatively small , pl'oriclN1 the lack of 
albumen is suppl emented by an abundance of those othcl' con-
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stitnents; a lso that when a man· s diet only contains just enough 
albumen to preserrn his health, any diminution, whether of the 
albuminous or or the other const itnents, will endanger his well
being. 

The anremia causecl by im1)el'l'ect alimenta.tion is, according ly, 
in the lirst instance a hypalbnminosis. In process of tinw, 
however, the blood shrinks in volumP by losing a portion of its 
water; linally, the number or reel corpuscles is invn.riably 
reduced. The lessened volume of the blood is a result or the 
coll oid property of the albnmin"tes, in virtue of which they 
imbibe water and fix a eel'tain qnantity or it more firmly in the 
blood; l1 ence, when the propor ti on of albnminates is lessened, 
the nutrient tlnid parts graduall y with some of its water through 
t11e emunC'toty organs. 'l'he consecutivf' oligocythremia. or 
reduction in the number of reel ('Ol'jlllSClcs, On th<> othel' ha nd. is 
simply due to lessened production, owing to inadequate nouri sh
ment of the cytogenic organs; pathologically, therefore, it is on 
a par with the diminished energy o[ a ll the organic fundi ons. 
\Vlw n o ligocythrem ia has once become establishecl as a res t1lt of 
insuf!ici<'nt a limentation, it may be expected, fo1· reasons already 
given, to outl ast the other alterations in the bloocl, i. e., the 
diminution in volume ancl the hypalbuminosis. Again, WP may 
anticipate, a priori, that in those forms of imperfect alimentation 
in which full meals are separated from one another by long 
intervals of complete or partial abstinence, the paroxysmal 
1·estitntion of a lbnmina tes and water will rencler the persistent 
oligocyth romia the predominant alteration in the state of the 
blood. These, of course, are a priori conclusions, bnt they are 
fully confirmed by the results of experiments on the lower 
animals. P annm has succeeded in proving that partial starva
tion, enforced du ring repeated intervals or for a single long 
period, g ives rise to a markf'd and excessive clirninntion in the 
proportion of colored elements in the blood. 

All our accurate information concerning the alterations wrought in the composi
tion of the blood by absolute starvation is derived from experi ments on animals 
who have been starved to death. Such experiments have been made by Chossat . . 
Bidder and Schmidt, Va lentin, Ileidcnhain, Panum, Voit, and others, on various 
an imals (pigeons, cats, dogs, etc.). We learn from them that, although the blood 
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in absolute starvation undergoes, as might have been expected, a striking diminu
tion in volume, yet this diminution is not out of proportion to that of the body as a 
whole. .\s regards the percentage composition of the blood, it has lx.•cn found that, 
while the albuminates nnd salts of the plasma are diminished to a moderate extent, 
the proportion of red corpuscles is not appreciably altered. Accordingly, we may 
conclude that in absolute starvation it is only the solid constituents of the plasma 
that arc reduced clisproportionatcly, the total volume of the blood and th<' total 
11uantity of red corpuscles being only reduced in proportion to the wasting of the 
r<>maindcr of the body (Panum). This proves, inter alia, that the red r:orpusclcs, 
notwithstanding the shortness of their individual life, are, nevertheless, both con
sumed and renewed at a slower rate than the albumiuates. }"'urthcr, the compara
tively smo.ll percentage diminution in amount of the albumina.tes renders it prob
able that during absolute starvation, in accordance with Voit's view, the so-called 
"organ al\Jumen '' is reconverted into the "circulating al\Jumen" of the nutrient 
juices. 

2. Want of Light and Air. 

Persons deprived of fresh air and obliged to pass their time 
in dose rooms (workshops, prisons, etc.) sooner or later begin to 
suffer from anromia. Country people who migrate to a town 
snifor in the same way. On the other hand, it is well known that 
ple11ty of fresh air and a country life will invigorate an a1ucmic 
constitution, and that they are elfectnal elem<'nts in the tr0at
ment of the anromic symptoms prese11tec1 by C'Onvalesc~nt 

patients. Further, it is commonly believed that, besides the 
want of fresh air, privation of sunlight will rnnder even a strong 
constitution anmmic; hence the symptoms presented by those 
who work in minPs, live in dark cellars, etc.-the pallid aspect 
of the proletary dass in great dties and of a mining population. 

It is not, incleed, unlikely that a prolonged lack of such 
beneficial vital stimuli as fresh air and sunshine should injure 
tlw general health aucl interfere with sanguification. More espe
cially is tlwre reason to believe (though no strict proof has yet 
been furnished) that tlie absence of those stimuli may interfere 
with the formation of reel corpuscles, and thus give i·ise to a 
certain degree of oligocythmmia. But, so long as we have no 
exact observations to go upon, we need not attempt to define 
very precisely how those noxro operate. ·w'e must not fo1get 
that persons deprived of light and air are usually subjected t;o 
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o ther debilitating influences as well (Pspecially want of food, 
excess or defect of bodily exercise, etc .), and that we can very 
seldom ha1•e an opportunity of watching the uncomplicatecl 
operation of the former set of causes. 

3. Excess or Defect ef Bodily Exercise (Prolonged Repose, 
Fatigue). 

'Ve know that a considerable amount of exPrri se is essential 
to the wel l-being of healthy persons, and that those who are 
debal"J"ed from it for any length of time, or who may indulge in 
physical lazi ness. become for the most part weakly and anremic; 
the voluntary rn uscles grow ttabby and tinally waste in conse
quence of inacti,·ity; fat acc umulates in the areolar tissue; the 
previously healthy complex ion assumes a pallicl and earthy hue. 

About the way in which this form of amrmia is brought 
about we can only say that it is probably by some interfer
ence with sanguiti cation; increased cons11111ption of the blood is 
clearly out of the question. The loss of appet ite, that sooner or 
later results from protracted bodily inactivity, must unquestion
ably play a great part in producing the anremia. for the reduced 
supply of nutrient matter is inevitably followed by hypalbnmi
nosi s, with its usual train of consequences. Ptuther, deficient 
exercise may influence the digestive ancl cytogeni c organs more 
dirnctly, and thus interfere with sang uification : dai ly experi
ence, at any rate, seems to show that, besides in creasing the 
subjective demand for food, a certain amount of muscular 
activity quickens and perfects the actual process or digestion. 
Hence, we cannot be far wrong, notwithstanding our ignorance 
of the very complex mechanism concemed, in attributing the 
oligmmia prodncPd by want of exercise to inanition. 

But the1·ery opposite condition, viz., prolonged 01-er-exertio11, 
likewise tends to injure the system . Exhausting bodily labor, 
especially when conjoined with want of food and other priva
tions, is undoubtedly capable of bringing on anmmia. The term 
" l1_nrtful ovPr-exertion" is, 110wever, relativt>; its meaning is not 
the same for all persons; no absolute maximum standard of 
allowable muscular work can be assig ned. A tough (cf. p. 300) 
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and \·igorons co n ~tit uti on can go through very great and ]>l'O+ 

longed exertion without injury, ancl do an amount o[ work that 
would be destrnctive to a person of frail and 1·elaxed habit. 
Children, young persons not yet full grown, ancl old people, 
are more easily hurt by over-fatigue than vigornus adults in 
the prime o[ life. Aga in, we know that practice and habit 
may apprec iably modify the inclividual standard of endurance. 
Lastly, it makes a great difference whether the exertion be 
continuous, last i11g day and night, or interrupted by suitable 
in t<>J·vals o[ rest and sleep. In the latter case the constitution, 
especiall y whP11 other circumstances are favorable, 111 ay continue 
to triumph for a Jong time. 

'rhere can be li tt le doubt that the anrem ia caused by over
exertion is of a consumptin:. character. For, in th e fir::;t place, 
nothing promotes its actual origin and development mo1·e than 
simultaneous inanition from inadequate supply o[ nouri shment . 
Neverthel~ss, the attempt to Rnbordinate the pathologieal pro
cess to physiological laws, grnnnded, though it be, on common 
observat ion and Pxperience, is not quite so easy as it migh t seem 
to be. The difli culties that have to be met, ancl how we may 
best meet them, will be made plain by the following considera
tions. 

Jn any muscle that is doing work, molecular changes of two 
kinds are going on. Tn the first place, a muscle in a state of 
activity-as contrasted with one in repose-demands abu ndance 
o[ nrnt<>rial from the bloocl for its functional renewa l, that it 
may maintain its working power. Like every living tissue1 it is 
able to a ttract to itseH from the blood the matel"ial it 1-.'qnires
lo exert a seketh·e affin ity. The losses to bt> repaired do not 
consist in a Jbum<' n. for no albumen is deeo111posed in the act of 
contraction; tlwy eOIH~ i st in oxyw·n, anc.l in romponnds of car+ 
hon with hydrogen. \\Te mu st assunw (L. 1 i<·rnmnn) that muscle 
contains a store of u substanr<> of complex cl1 ernical constitution 
(inog<>n, or t> nergy-producing subRtane<>); dtll"ing con I raction this 
sul.Islancc• break" up into an albuminoicl body (rnyosin), which 
is retained in thr muscle, and certain non-azolizcd products 
(carbonic acid, Rnrkolactic acid, glycerin -phosphori c acid, etc.), 
which are g1·adually removed by the circulati11g blood. Accord-
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ingly, for the maintenance of its functional powers, the muscular 
fibre requires non-azotized material (eni•r·gy-producing material) 
only; and protmctecl muscular activity does not involve any 
increased c01rnrrrnption of the plasmatic all.rnminates for the 
functional renewal of the contractile tissue (Fick and \\'islicenus, 
\ ' oi t, and others.) 

But the muscle is not merely a machine for gem·rating 
force ; it is also a living tissue, that has to be maintained 
and nourished. This nutritive renewal of the muscular fibres 
demands for· its accomplishment a constant supply of trophic 
and plastic blood constituents; it involves a perpetual consump
tion of alburninoid compounds, and this whether thP muscle be 
active or at rest. Now, it is an interesting and important fart, 
first ascerta.ined by Yoit, that the formation of urea is not 
appreciably augmented by muscular work, and that the func
tional acti,·ity of a muscle is not attended by any considerably 
increased waste of its substance. Hence, it wott!d appear to 
follow that, since the nntriti\'e renewal, even of artive muscle, 
does not inrnlve any great consumption of the albumen of the 
blood, bodily ornr-exertion, severe fatigue, etc., cannot possess 
any special signifkanre in the cam;aiion of unmmia, inasmuch as 
tltey do not give rise to any appreciablt• drair1 on the store of 
albumen in the blood. 

Nevertheless, the actual state of things in protractPcl nrnscu
Jar exertion-in real fatigue-must lw P'Sentiall.y different from 
wl.at the abo,•e considerations would at fir·st s ight appear to 
indicate. It is quite trne that tlt · •wl cor·p11scl<'s ancl plasmatic 
albuminates are by far tlw nrost important, because indispensa
ble, con~titue11ts or the circulating Jlui(l; st ill, tlw physiological 
value or Ow blood depends likewise 11pon its wealth in non
azotizc:.c.l (.>nprgy-yi01cling matter. Now, HincP the latter i~ unde
niably climinislrl'cl during pr·olongPcl muscular activity, especially 
when (as in children, old and weakly persons) its original amount 
is belo"· tl10 nor·mal a\·erage, or when, owing to such debilitating 
influenc·ps as want of food, etc., it is not renewed as fast as it is 
wanted, its otw-sided di,•ersion to the maintenance of muscular 
activity must 110cessarily interfere with other functions which 
are also dep<'ndent upon it for their supply of energy. l3y 
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PXtt'nding ou1· conception of spanrnmia we ,;hall 1·0arlily ]l<'l'<'Pi1· .. 
that t hP poo1·ness of tlw blood in energy-yielding matPrial, 
re:-.ulting from extrt>rnP faLigue, must givP rbe to <"Prtain patho
lo~ieal phenome11a whieh, [rom a clinical point of \'it•w, must be 
insPparably asso<'i,ited "~th the aggregate of symptoms that 
charaetPrizP arnemia. It i!:i dear, rnort>OVPl', t.hat thP activity of 
the nrnsrnlar system will he the first to snfl'e1· wh<>n the ston· of 
energy-yielding matel'ial in the blood runs short. 

BLlt e1·en the possibility of actual hypalbuminosis b not by 
any mean!:i ex<" l lHh\cl; quite the contrai·y. ' l1he PXt'l'l'tion of urP~L 
during musru la 1· ovp1·-wo1·k, though not largely, is UJH.1onbtedly 
increa,;ed ( \ "oit, ll<>aton, Parkes, and others). Uun1pare the fol
lowing Jigmeti gh·pn l>y Yoit: 

A dog in a state of nitrogen equilibrium was found by Voit to be excreting 109 

to 110 grammes o[ urea daily while at rel:it. On one occasion, however, thl' daily 
amount rose to 117 grammes, when the animal had been made to do l.10,000 kilo
grammHres o[ work by running for one hour on a tread-mill. On another occa-.,ion. 
it l"Ol'-C to 114 gram111e~ 1 after the same amount o[ work hud been done bcfo1·c the 
animal was fed. Lastly, the same animal, after nine days' starvation, was found to 
excrete 10.0 grammes of ur<'a when ut rest, 12.3 grammes when compelled to do 

work. 
Hanke, in a course of experiments performed upon himself, observed a slight 

incrca:se in the amount o[ urea eliminated during and particul:u·ly after adivc 
exercise. The increase (just as in Voit's experiments on animals) 
to furnish any support to the not ion that the muscular work accomplislicd 
any way dependent on the amount of albumen decomposed. 

Howt>vPr Rlightly the formation of urea may be inercasecl by 
exercise. still the sum111ation of a long s!'ries of small dPticits 
clnring eontinued over-l'xertion may easily come to amount to 
an appreciable drain on the store of al!)llmen in the 01gani$n1. 
011/f,, r111•11L fapid~m. 11011 vi, sed Sll]J<' C'rrdt11do. The 11ypalbu
minosis tl1us intltlC't'<l will obviously be promot~d by any cause 
t1•nc1ing to retluee the supply of albuminoids in th!' food-by the 
union of stan·ation with over-exertion. The trnth of this d 
}ltiori anticipation is amply confinnetl by experience. 

[may here allude to the interesting fact that muscles in a state of activity (as 
opposed to one of rest) do not merely maintain their status quo, but usually become 
hypertrophied, especially when the work they do is at all considerable. This mu!>L 
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involve an increased withdrawal of trut· pahulum, i. 1., of albuminates from the 
blood i and these arc not decomposed, Lut accumulate in the musculur tissue. 
Further, the muscle when once it is hypertrophied requires more albumen to keep 
up its nutrition than it did before. During protracted muscular exertion, accord
ingly, a larger proportion 0 £ the albumen of the hlood is withdrawn from this 
fluid and diverted to the mu~ular system. )[oreo\•er, although the increased assimi
lation of albumen by muscles in a stale o f activity undoubtedly goes on more 
quickly when the supply of food is abundant, yet tli e cellular activity of the 
muscular fibres is in a cerh1in meusure independent of the dietary. Should the 
store of albumen in the blood Le insuflicicnt from tlic first, or should a man \l'ho is 
ohligcd to continue at work lie suddenly deprived of food , the development of 

hypalbuminosis will certainl y be promoted by the requisitiC)n made by the muscles 
on the blood. Thrflc remarks will suAicc for the present to render the production 
o f umcrnia by over-exertion in some degree intelligible. 

4. Unusual Slates of Temperature. (Intluence of Heat and 
Cold.) 

Season, weather, and climat<', with their attendant changeR 
of atmospheric temperature, appear to influence the develop
ment of olig>emia. Experience teaches us that extremes of heat 
and colcl exert a weakening influence upon the system. Thi" 
in tl uence is felt most sever<>ly by those who 11ave been used to 
nwdium temperatures only, and who arn ltnablc to adopt suit
able measures for thefr protection. Now, a!Lhough the ultimate 
result- the development of arnemi~is the same m1der either 
extreme of temperature, still the way in which it is reached is 
very difrernnt, in all likelihood absol 11tely opposite, in the two 
cases. 

The influence of prolonged and exce•sive heat in bringing on 
anromia is better known a nd more certainly establi shed than 
that o[ cold. It is principally exemplifi ed ,in Eurnpean~. who 
have emigrated to a hot climate and have been exposed for some 
length of time to its effects. Apart from certain special forms of 
anromia common in hot countries (malarial anro111ia, auchylos
toma di sease), there remain a vast number of casPs in which the 
poornes · of the blood must be attributed directly to the heat
cases of "tropical amemia. " In the mode of its occurrence this 
cl isordpr simulates that form of umernia whicl1 develops itsP!f in 
the temperate zone as a result of inwflicient exp1·cise, and which 
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has already been c1esC'ribec1. The patient's vigorong appetite 
graduall y begins to fail; he is orerpowe1·ec1 by an on•1whelming 
languor; hi s complexion grows pallid; finally he begins to lose 
tlesh, his nutri tion bPcomes impaired. The disinclination for 
exercise, the longing for repose, "·hich speedily lay hold oI the 
nPw-c·omt.-•r, undoubtedly contdbute in some measure to bring on 
tropical amemia. Ma ny persons give tlwmsclves up completely 
to :i far 11ie11te state, and this, in its turn , tends to weaken them. 
Bnt it wonl<l be a mistake to deny the cli1·ectly injurious (•!Teets of 
a high external temperature upon the blood. F ol' the exhausting 
inllue1H'e or a h ot climate is too great to be accounted fo1· by 
mere bodily irntctiv ity; moreover, i t ma,nifests itself in a n unco m
plicakcl form in such persons a,s are obl iged, by the natUl'u oI 
thPir arnrations, to Imel a n active life. " -e must regard tl1e 
climate its\'H as the chief factor in the production of tropical 
amemia, ancl ascribe the main sha re in t he result to the prn· 
longed heat. Lastly, we must not shu t our eyes to the foct that 
e,·en in the ternperate zone, an unusually 110t summer vrnduees 
manifest nn:t'mia in many persons, especial ly women and ehil
dre11-an :rnrrmia similar in kind to that obsened in the tropics, 
tl1ouµ;h <1ifft•1·ing fl'Om it in degrr-c. 

As rPgnrds its palhogeny, thi s form of an>cm i:i pmbably 
starts from a disturbance ot sang uifi cation, just like the form 
whi ch ari:-;ps in co 11 seqll(mce of want of exercise. In ei th er form , 
loss of :ippctitc a nd possibly direct en feeblP1 11c11t o[ tl1 e dig<>:<t irn 
powNs may be regarded as playi ng a. prominent pa.rt; l>ut as 
precise information on this point is still wanting, Iu1tlter specu
lation concerning it is undesirable. 

'l'hP long cold of winte1· appears likewise to he capable, in the 
ab~t> ll CP of due protect ion, of causing, or at any rate promoting 
the dt•1·p]opmc•nt of amcmia. Daily expNience shows that the 
poor, who arc scantily clacl and oblig<'cl to Ji1·e in unh<'at<•d 
rooms, 0 1· possibly without a shelter at all, sufTcr more sen•1·ely 
from impairc(l nu t1·ition in colcl weather than during the snmmer 
month s. Ro too, the exhausting effect of military serv ice makes 
iteelf felt most fo1·cibly clnring a winter ca mpaign. Some light 
is thrown on the way in which a low exlemal temperature 
operates by the fart that its hurtful effects arc always aggra-
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rnted by simultaneous insuffi ciency of food; whereas, if food be 
plentiful , th{'y show tlu~m::;elves in a. vc1·y minor degree or not 
at all. This, together with t he fact that subjective hunger is 
always more intense jn colcl wintPr weather than in summer, 
renders it probable that the amcmia ca.used by cold is of the 
consumptive kind. \\'hen we reflect on the unfavorable condi· 
tions that surround so many of our p oo r in winter, and on the 
calamitous hi story of campaigns und<>rtakcn during the cold 
season, we are temptt>ll. to em·y many of the lower animals the 
g ift of hibernation they ha,·c acquired (or retained 1), which 
enables these our favored brnthren, whe11 tlwfr supply of food 
runs short, to reduce their prodL1ction of h eat and carbonic acid 
to a. minimum without pPri shing. Man is, unfortunately, other
wise situatp(l. As Liebenneister fornwrly pointecl out, and has 
rt>ct> ntl.r iwo1·pd by conclusi,·e experinwnts, the e!l\,ct of a low 
temperature on the surface of the human body is to increa-<e the 
production of heat ancl carbonic acid. The effect of cold wonlcl 
thn s appear to be like that of mu scular <'Xcrtion. \\'e can now 
und,•1·otand, in Rome measure, why it is that we ran put up fairly 
with cold, pl'ovidPd we have foocl in nbundance, whcrens we 
an• quickly exhausted by the combined operation of cold and 
h11ng<•r; o.1 80 why our subjective craving for food should be 
grectl('l' in cold than in hot weather. 

Lic!Jcrmci:-1tcr's original investigation~ enabled l iim to show that cohl baths 
incrca!'\cd the pl'ocl uct ion of heat. These in\·cst igat ions were conducted by calori· 
metri c mclhocls on a very large number of persons, and with a variety of cxpcri· 
mental modifications. lie has recently com plctc1l these ca lorimetri c results by 
determining chemically the amount o f carbonic acid ginn off. H e finds the pro· 
Unct ion of heat and the elimi nati on o f ca rbonic acid to increase 1-ari 1xtssn with 
every reduction in the temperature of the amhicnt medium (whcihcr air or water). 
Inasmuch, moreover, ns the excretion o f carbonic acid is not diminished during the 
period immediately succeeding immersion iu cold water, but on the contrary 
remains high, it is plain that not merely th..:: elimination, hut the actual formation 
of carbonic acid is increased by cold-some Qf the excess of ca rbonic acid being 
excreted after the cold has ceased to :ict. L:-t!'=tly, it was found that the intensity of 
these processes was different in different persons. F or further d etail s tlrn reader is 
referred to Licbcrmeister's own papers, n. list of which is given in the catalogue of 
works prefixed to the present chapter. 
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5. Increased E .rpendilure ef Unoxidized JIIaterial. (Phnio
logical Discharges.) 

The physiological expenditure of the human body consi:;ts 
chiPfly of watt•r (urine, sweat, exhalation from lungs and okin ), 
ancl of CPrtain so-eall ed ultimate produds (carbon ic acid, m·pa, 
uric aeicl, etc.) whose chemical composition slJ ows thc>m to be 
poor in potPntial PnNgy, and, therefore, physiologically u'elPss 
compounds, res ul ting from the oxidation and di ssoc i'1tion of 
others that are more complex and endowed witl1 :1 larger storn of 
enPrp:y. Chemi stry shows that most or these ec.l uct::; are incn.· 
pable or supplying energy or maintaining nutrilion; so that by 
this part or its expPnditme the organism undPrgoes no pl1ysiolo
gical loss worth spmking of. But lher0 are ce rtain other fo1·ms 
of expenditure, or a more occasional kind, which entail the loss 
of substances rich in potential energy-substances containing 
much alhu11wn, [:ttty matter, and other complex and physiolo
gical ly rnluable compounds. They are lost to the indi,·itlual, 
hut normally clest ined to subse1Te the origin and nut1·ition of 
other inclh·iduals. I refer to the sem inal emissions or the male, 
ancl the sec ret ion of milk in the female. 

'J'he ac·eo111plish111ent of the sexual fonction with tlw attend
ant tli schal'ge of semen does not appear to weakc>n the constitu
tion , when vigol'ou s ancl healthy. pl'ov idecl always that it be 
exel'cised within the limits of discretion , that the snpply of 
nonri shmrnt be adeqn:lto, and the assi111il at ivc powe1·s intact. 
But profu ~e- dischargps or SPmen in consequence of \"eJWl'eal 
exeeRs arn quite capable of p!'oducing an:emia, especially if the 
indiddual be of weaJdy habit and possess a meagre stoi·e of 
blood; also, if any di sturbance of sa ng uifi cation happen to coin
cide with tht• sexual excesses. The connection between canse 
and effect is clear enough when we considl'r that the genel'ative 
irlancls separate a pl'oduct rich in ene1·gy from the blood. .\ ny 
di sproportionate inc1·pase in the activity of those glands is ine,·i
tnbly followed by a marked d iminution of the aggregate sto!'e of 
nutrient and enNgy-yielding substances in the blood; and this 
must lead to anrr'mia , unless the original store be relati vely great, 
and the task of compensation be not interfered with. 
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ThP nhon) ronsid<•rations apply 1ikPwiRl' 1 lmt with much 
grpafl-'l' fore(\ to tlw latt(-':ll S(-'('J'l't ion. 'J'!Jp rema)(• Organism, 
wlH•n hPalthy and Yig-orons. n sually lwnrs (Hnpposi11g tlw 1Uam
rnary l! larnl s onit"'l lo fulfil tlwit· offiec• during the appointed 
periocl) lhl' drain of albuminoicl rnattt>r,; (casei n) , fat, lactose, 
et<'., ,."'°'" Ratisfa<"torih· for :-L C'l-' t·tain tim<', though the amount of 
1rnoxicl i;,Pcl matter wit'hclrawu from llw hloocl during lactation is 
enornwm;;. Tliis, ]1owen•r, is only po:;!-:libll~ wl1en an increasecl 
appC'titP for footl, :ind an inc reasvd power of assimilating it, 
rm•xhit with the incrpa~L·d Pxpendit1u·t). Shonlcl suckling be 
rontinuc•d for n.n in1111odern,tp kngtlt of timt>, !ht> appetite u s ually 
bPgi11s to fail, and syrnptonu; o f arnernia f1'Ptp1t'ntly a1)1)car even 
i11 !-itrnng wo111t•11, warning t1wm against n. C'Ontinnance o[ 1acta
tion. 011 till) othPr hand, women who are not st rong to begin 
wi1h-who~c bloocl-!-itorn is srnnty - :11·p ortPn c11tite unable· to 
heal' thP strain o[ J1(Hll'i~hing their ofl'::;pri11g, and qnicklyheconw 
a1Hcmic if tlwy attempt to folfil their matemal cluties. Lastlr, 
lactation :;peedily lwconw:;; dangerous to tlll' mothl~r's m.~11 -bein~, 

whrn any accidPntal disturbanrP of digc,,;tion or ollwr cause or 
wPaknP$S l1nppPn :S tonssociatf' it.srH with suekling . ...\ecordin~ly, 

it is e!Pal' that vC'ncreal excesses in thP mah', aml lactation in tlu:. 
female, do not alw:1ys g i,·e rise to nmcrnia ~olely or evPn prinf'i
pally on account of the absolute qnnntity or maltc•r witl1drnwn 
from the blood. Anmmia is not us ually d1'1·1•lopl'cl (putting a"ide 
extreme tnsPs) nntil some additional prl•di::ij)Qtiing or exciting 
cause comes into operation. 

Menotruation, though a normal attribute or thf' female organ
ism auring tho period of its sexual maturity, oftc)n sen·es as an 
auxiliary cause in the production o( :uHem ia. I am not speak
ing or the pathological fonns of pl'()fuse me1101Tlrngia , which are 
natmally aml almost inral'iably followecl by symptomatic oli
!!a>mia; I alluclP ro the normal Joss o( hloocl which occurs peri
oclirall y in ordi nary menstruation. Su"h lossf's are easily borne 
by healthy \\'Omrn; they are ve1·y prone. howe\'er, especially 
wlwn they coexist with other cleprrssing influences, to produce 
01· to ng-gr::tx:tte ::rn:-cmia in women who are a1re:.tdy out of health, 
all(l in young girls. It is an interesting facL that the menses are 
not arrestecl or even climinishecl iu all cases of anromia; neither 
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does the amonnt of discharge in health corresponcl im·ariahly to 
the state of imliridnal nutrition and the pn•sumabl<' magnitncl~ 

of the blood store. Should tlwre be any marked dPgree of clis
prnpo1"lion between them, symptoms of amcmia may be expeeted 
to arise during and after each menstrnal IJeriocl, lasting for a 
variable tilllP lt("CO l"di ng to the Cil"ClllllStanCCS of the CU,'<' . ,'c 
sprc-ial eon,;ideration of the changes which the blood undergoes 
in ron>equence of direct hemonhage must be reserved for a sub. 
q uent page (p. 320). 

6. Psychical h'.fluences. 

Depressing <' motions are commonly belie\"ed to do harm by 
wi?akPning tlie con!-\titution and eng('mlering oligrc111ia. That care 
and grid "ma.kc the cheek g row pale ., and ''gnaw at our lire 
and health, " is 8'td trnth , not mere poetic lic-tion. N cn'1theles,;, 
although thP efTect o[ tlw:;:;e emotions in proclncin~ arncmia is 
tirmly es tabli ' ll<'d by simple obsen·ation, we arn st ill ignorant of 
the way in which tlwy act upon the blood. Direct inves tigat ion 
is need<\d before we can decide whether clepres'.::5 ing emotions 
primal'ily intcrfern with sa.ngnification, rau~ing arncmia by way 
of i11anition, or do rca11 y "gnaw,, at the blood, i. e .. i n crea~e the 
('01l ti ll111ption or its elempnts. Snpposin~ lhe fol'lll l' l' of thP~(' views 
to be the eorrect om', we ha.veto cll'tC'J'1Hine wlldll l' r the n.not't..'xia. 
so frt>quently :cssoeiatccl with g1·ief a nd anxiety is the cl1id ransu 
of the olig;c111itt. It is quite possible that inflnPncPs of eithrr 
kincl may ro ·OpPmte in the impoveri shmPnt of till' blood; the"e 
cas1•s would then rome unclcr the category of "anrernia of com
plex ol"igin" (p. 2Dfl). 

Tlw ::;amp may hP sn.icl of tlw jnfiurncl' of nwntn.1 m·pr-\\·ork in 
causing amcrnia, which i ~ not, howe\·er, ::so co 11 cl u:-=in•ly e:-.tah
li:;hed. 

" 'e may now pass on to another part of ou1· s ubj Pet, '"i'-., tho 
et iology of till' symptomatic forms of oligac.mia. \\"p shall pa "s 
thP lllOl'l' important of tlH• morbid proCl'SSt..'S, clttdng W!JOSl' ("0ll1"~(' 

anrcmin. 11as been ob::wn·ed to :trise, in reYi ew. 
H.r wa y ot intrncluC"tion, it may he laid clown "' :t g1'n>' r:Ii 

law tlint nParly OV<'l'Y morbid process, when it oc:etu·:-; jn a :O:P\"1'J'(l 
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form, is sooner or later followed by an;cmia. Hence, the symp
tomatic varie ties of amemia, a ::; regards their local origin, belong 
to the mo~t diver::5 eategoties of 8pec ial pathology. It woulcl 
obdously be i111praclicablc to e11 tuner:i to the latter one by one; 
we must limit oul'selrns to the enumeration of those general 
processes which am capable-irrespectively of the special locali
zatio11 or the primary mischief-of vroducing anc.emia in virtue 
of rlieir pathological character. 

a. Jieinorrhage, External and Internal. 

I have already pointecl out that menstruation, :l physiological 
hemorrhage peculia.r to th e female sex, rn ay under C' ertain 
ciJ"c·umstances a.ct as a cause of anmmia. Thi8 is trne in a far 
Jiighel' dt•greP or all tho pathological l'al' iet il'S Of direct lJemor
rJiagP, whPthel' external 01' internal. Eitll!'l' of these may resnlt 
from :i mullitutle or c:wses, and may lcad-acconling to the 
:llllOHll t or bJ OO<l lost, the mte at which it is ]lOUred OUt, am] the 
p1·edous mag nitude o f the blood4 ;;tore-110w to the milder, now 
to Lhc more severe forms of oligmmia.. The co1111ection of th e 
phl•nom <·n:1 is so tra nspm·ent that it would be s11pe1·ftnons to 
dernll' any furth er consitlerntion to l ite p:tlhogeny or these forms 
of nm:cniia. Th e following qn es ti on, howe ver, me rits our atten 4 

tion: \\Th:1t are th e spec ia.l cha11g0s, as regards volume and 
cPnt e::; imal co 111position, wrought in the blooll, whPther medi4 

ately (i. e., snbsequenlly), or immediately, by direct hemor
Thag-e ( 

\\" e might antic ipate that the immediate 0Jtect of hemonhage 
woulcl <'Xchtsin•ly consist in a diminution of the ,·olume or the 
blood- an oliywrnict l'era sen pura, in the language of general 
}Jathology; likewis'" that, after lite bleeding ltacl stopped, fur
th~· r <:IJang(-'S- lllOl'O ])Ul'ticularJy in thf• centesimal COlllpOsition 
or lhe bloocl-woukl g.-adually be dPvelopP<l in a typic:ll order 
of suec·p:;;:;;ion ; for, eve n allowing that the iounediale alteration 
in th<' bloocl desetTes lhe name of an oligcemia pura, it is obd
ou:-;, for rPaSOllti g ivt•n abo\·<', that tliP g radual r0s toration of the 
imli1·idual <'011sl it11 P11ts of the cirl'ulating fluid will not take 
place unifol'llliy- LllaL the oligcernia pura cannot possibly last 



A~£-.MIA.-EXCI'l'ING C.\l'-SES. 32i 

long. Of a trnth, we find from examination of the bloo<.l in 
per:;ons who Jmve receutly sull'ered from he111onhage, and from 
an analysis of the symptom:; they continue lo present, that, in 
har111ony with physiological laws, the Yolu111e of the blootl is 
quickly restore<.l to it:; previotrn standard by the al»<o1·ption of 
water, that the proportion of plnsmatic albu111inales remain:; 
abnom1ally low for some tirno longer, and that a, still longp1· 
interrnl i8 re11ubite !Jefore the oligocyLhwmia can be entirely 
re111e<.lied. 

But \~ierorclt showed long ago, by l'xprri nwnts 011 anima.b, 
that tl1e hlooil actually exhibits clefinite chang1'S in its centesi
rnal <·0 111position, allll not merely a tlirninution iu it::; volumL' 
i11unNlialel!J a.Her :1 profu:3e hemonhagt•. By cxa mi11i11g s:_uu. 
})1l':.i of blood takt•fl illlllll'<liatl'lf after Yenesec:tion, he di:sCO\'L'l'Cd 
that th<· blo0<l is 1·1•lati1'ely poorer in albu111en aml reel co1·vus
ele:s. ri<'hcr in wall•r an<.1 leueocyte::;, e,·en while the ble(•ding is 
goi11g on, ancl in direct proportion to it::; amount. ThP increase 
in thP nun1hei· of ]eucocyte::; and the ckcrca:;e in th~ number of 
l'l'<l dis"s arn rery marked when the quantity of blood lost is 
considerable, an<.l the imme<.liatc ell'ect o( a profuse 11t•monhage 
dop:::; nol, therefore, consbt, as might ham bet>n l'xpectcc1, in an 
olif!a mi<t pura, but in a complex dysrrnsia mad P up of hypal
bumino!:'is, leuco<'ytosis, ancl oligocyth;,cmia. 'rhC' last.11a111L'J 
altemtion, like the hypalbuminosis, continues to increase for a 
timl' al'ter t lte bleeding ltas stopped, and then gradual ly sn!Jsides. 

These facts admit o[ a si mple explanation, i[ "'l' rdlP<'t that, 
e1·en wltilc the blepding is going on, the bloo<.1-pressure in the 
arteries, cnpi lla1·ies, ancl Yeins is reduced. owing to the dimin· 
ishecl vol ume or Jluid contained in them. The dl'('l'eUSl' of intra
vaseular tension speedily dt->tr•rmines an a.crelera.tion of the How 
of lymph and o( the o:;motic current of tissne-jnices towards the 
blood. The afllux of lymph induces leucocytosis; the tissue
juic1·x, containing mnch water and liltlP albumen, dilute the 
highly concentratecl blood. Both of tlH'se prncesses go on, 
though with gradually diminishing intensity, for some time after 
the blt·P<.ling has rease<.l. The albumen of the blood is slowly 
restor1•d by the introcluction of nourisltment, and the red corpus
cles yet more slowly !Jy the formation of new ones. 
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The annexed figures arc borrowed from Yicrordt's paper (loc. cit., P· 271). 
They exhibit very clearly the progrcssi\'C diminution in the numher of red corpus
cles contained in samples of blood from one and the sum<' animal (a clog'), after 
repeated bleedings. To make the ,·alucs comparable, the amount of blood lo~t is 
expressed in terms of the body-weight, while the proportion of red corpu~clcs in 
the succcssi\•c samples is given in ccntcsimal parts of the normal proportion, deter
mined by direct cnumcrntion, in a small s:i.mplc of blood drawn before the com-

rncuccment of the cxpcl'iml:nt. 

-··"'"" ":::::.:c""' I 

100 

_"_" 1-8-D 
fr 81 
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GD 

52 

(Death of the animal.) 

Vicrordt corroborates the observation previously mnde by Nussc, lo the effect 
that the red corpuscles remaining in the vessels after profuse hcmo1Thnge arc visibly 
paler than usual. (ls this due to a larger n.dmixture of young co rpuscles wllich have 
not yet got their full color-which arc still, in a sense, immatur·e? Or ought it to 
be atlrilmted to imbibition of water from the diluted pla:::ma? The former is the 
more likely altcrnutivc1 for the corpuscles arc not altered in form.] The leucocy· 
tosis which follows copious hemorrhage is ascribed by :::ome wl'ifcrs to the greater 
aclhc~ivencss of the leucocytcs, which makes them stick to the walls of the n:sscls, 
and thus interferes with their escape in the stream of hlood ! This explanation is 
extremely forced. Tt would make the apparent increase in the number of leucorytes 
purely relative. Moreover, it becomes superfluous if we adopt tlic view enunciated 
above-n. view that is not open to any legitinrnte objection. 

b. Pathological Discharges. 

GenPtically allied to the anmmia caused by hern onhage is 
that form of the tlisol'Cler which results from pathological dis-
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('hargr~. Thf> lattPr consist either of mat ter:; dit·ectly withdrawn 
from the bloocl, or of compounds destined for it:; n•m•1rnl ; the 
former are ab:;tratted from the circulating lluid , the latter am 
not allowed to rPach it. 

The deleterious effect of patholog ical di scharges on the blood 
is propo1'lionate to their abundance aml to the quantity of albu
rninoids or thei1· dPrivatives which they contain. 8incc mo:;t of 
the processes inclnded under this head inrnh·e an indirect ex
pencliture of bloocl constituc'nts, they are intimately rl'lated, as 
regards the way they induce anmmia, to thu physiological dis
charges alludetl to above (p. 323). Indeed, those physiological 
di scharges may attain a JXLthologic:al cl<'grPe of signilfrance in 
consequpnce or local mischief in the l'XCrcting Ol'gans. Tlwn, of 
coursP, the resulting anmmia ceases to belong to the idi opathic 
categor.r. :Many eaSl"'S of symptomatic aJHCmia, for exa mple, 
may bl' tra.cell in males to s1w rmatorrhma, in females to ~a la('tor

rho.':t; the former bc•ing primarily due to di :;ea'e of I he male 
generath·ci organs (cesiculce seminales), the lattc'l· to di sease of 
th1.:· lllUllllllal'y glands. From onr preR€'nt poi11t or Yiew, how
e \'Pl'. thP an:cmia resulting from di schargPs which are ab illitio 
pathologica l is of more importance. Suppose the mine, nor
mally frpe from ~~lbnmen, to contain it, owing to some aITection 
of tl1 e kidney s. The albuminuria is strictly pathological. It 
soon ],.ads, '" a rul<' , to a pathological hypalbuminosis of the 
blood, and to thb, owing to im1mirecl nutrition, uligo('ytl1:.cmia, 
ete., are quiekl y supPradcleil. Occasionally, too, blen11onbcral 
affeC"tion s of certain mu<'OLLS surfaces (t he lining lllL)mbrmw of 
th<• respiratory pa,;sagPs, of the urnpoi'tic apparatus) prod1Lce 
E'imilar re:mlb;, th l~ 1w n·ertt.:i.d and m orbic.11 .r exnggPratt>d Sl'('l'P
tion withdrawing la1·w· qtin11titip::; of nlb ume n, partly as Ruch, 
1ml'tly in a dPri\·(•cl form (muein), from tlw or~~mi:sm and the 
blood. Tlw ::;anw thing happens i n tlysPntPr.r of tlw largP intps
t i1w, arcol'<li11g to F. ()pstPrlPn aml C. ~C'l111 iid t; the fretptent 
or<'urrNlrP of Pxt renH' h.nmlbumino:5i~ in dp;l'HtPric patients
so ex tr<' 111P ns to gin 1 ri se to gPneral chop~y· bPing r E>ndi ly 
expla ine<l hy tlw quantity of albumen conlai1wd in dysent<>ric 
stool,;. 

But arncmia may l"CR Ult from oth~r forms or c1iarrhcra as We'll, 
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and its pathogeny is not inrn1fahly the same. In dyseut<'l'Y the 
leading phenomenon iti a.n abundant excn;:tiu11 u[ albu111 l:' ll from 
tho blood, and the anm111ia is chielly urougltt to pass by way of 
eo11surnptio11. In most other forms o[ clianha.\a, on L11e other 
hand, the primary }Jilenome11011 is o[ a cliff1•rent kind, i. e., 
increased peristalsis o[ the small intestine (Trnube, Radzi ewski, 
and others). The contents of the bowel are hunictl along at an 

u11usually rapid rate, and the chyme impeifoct ly ass imilated. 
The more 01· less 11 u id motion forni shes the clearest proof of its 
origin by tho quantity oI peptones, fatty matter, e tc., it con
tains. \\Then anmmia is brought on by protracted diarrhCl'a of 

thi s kind. it u111st obviously be by way of iuanition- the hungry 
bloocl is balkecl of the albnminates, fats, etc., needed for its 
renewal. Lastly, I have already pointed out, in the course of 
my introducto1·y remarks to the present section, that choleraic 
dinnhcea, in which the dischai·ges contain an abundance of water 
ancl but littl e alb1uuen, gives rise to symptoms not so much of 
oligmmia as or over-concentration o[ the bloocl. 

There sti ll re111ain a certain number of di scharges which 
induce anmmia by way or consumption. I have noL y<'t alludecl 
to them, inasm uch as they cli1·ergc farther from the physiol ogical 
type of the see reto ry prncess than tl1e instances jLtst en11nwmtec1. 
None the less h; the ana:mii::i resulting Crom cxtensh·e suppma. 
ti on or mo1·tifieal ion of the titisues, or from the exudation of 
large quantities or liquicl into the peritoneal, pleural , or pe1·icar
clial cad ties, or from la1·ge pneumonic infiltrntions, etc., closely 
alliPcl in its mode of ol"igin to that form oI the di so rder which 
reo;u lts from anomalies of secretion. It is largely due to the 

indiree t lo'"l'S experiPnced by the bloocl during the prncesses in 
qu Pst ion . It is tnw that in most cases other influcnc!'s, espe
cially thp r,.,v,•r wliieh is usually present, co-operate with the clis
eharge to inclu eo the anccmic s tate. 

c. 11Ialirl'iant Growths. 

Certain local processes of proliferat ion, manifesting them
seln•,; in tlw form of tumors, are clinica lly defined as "malig
nant." Th i::; g roup juclu(les the softer varieties oI cancer ancl 
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sarcoma which tend lo recur after extirpation, to multipl y and 
become generalized , and aborn a ll, to g row very rapidl y, to be 
very rich in corpuscular elements, and to break clown. I t is 
true that the cl elf'll' rious effect of these g l'owth:; i:; often clue, in 
great measure, to th e metamorphosis a11cl des truction of the 
parent ti ssue in which they origin .. i te, wh ose place tlu.·y usurp, 
and whose f11n c ti o1rn (often essential to life) tl1t•y SOOlll'I' OJ' later 
interrnpt. But tl1is result is p er se mainly of a n accidental 
kind, dl'termined by the anatomical seat of th e tumol's. and 
would in 11owise entitl e u s to attribute a malig nant cha!'acte1· to 
the new g rowth as such- to the pmducts of ]ll'Olifcmtion. In 
marked contras t to thi s accidental rnali p;nity o f 111a11y so-<"all ed 
malignant tumors-a malignity equally rnanift.~skd by bt>nign 
growths (lipomata, fibl'oicl s, etc.) occupying th e ~ame localities 
and a ttaining the same s ize-stands th e essential malip; nity of 
the trne malig nant g rowths, which is wholly indqwndent of 
their seat, l'esults from their mere p resence in the body , th eir 
mode or increasp and subsequent di sintegrati on, the way in 
whic-h they sp!'ead, l'tc., and manifes ts itself by tlwir delete rious 
effect upon the blood aml th e general nutri t ion of the body. 

The severe a11d usually fatal cachexia that often shows itself 
in i1ati ents suffering from cancer and snrronrn, with the symp~ 

tom s of Pxt1·pme nna:.-mia nnd mnrasmus, i s f'rpqta·ntly dur, in no 
small dPgrPe, to th e tendency of t!Je g rowth to so ft en and tlie 
profuse dmi11 tli ereby set up. Bnt the a11,Pmia and mamsmus 
often make their appeamnce long before dis intPgTnlion has 
begun; nay, many 11atients snrcumb to exlinw;ti on hPfon.1 th eir 
tnmo1·s show any s ig n o( softening. Arror<lingly, tl11•re mu st 
be otlw1· rea:;ons fo1· the ir malig nant prop01·ties. Th.-ir cl!'strn c
th·e infl11pnce upm1 th e bloocl may partl y bl' ac-rountr>d for by 
the rapidity o f their growth , the number of co1·puscular elements 
they conta in, tlwi1· alrno:;t invariable tenclc'JWY to r c•c tu in th eir 
orig inal situation, th eir proneness to beeonw g01wra li zPd. That 
destrnetir e inflnence consis ts undoubtedly in a continnal clrain 
upon the nutl'ient resources of the bl ood. The bloocl is robbed 
at !Ill' c• x1wns0 of th e h ealthy ti ssues, whieh are sta rved and 
lnngui ::-"11. 'These parasites, endowed with a morhid qnickness of 
growth , rnay be likened to those succ ulent annual s (pumpkin, 
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sun-flower) which impoverish the soi l aml 11ntit it for supporting 
other vPgelation. Tlicy also resc•mble weeds which can hardly 
be eradicated, which sp1·eac1 in all direction:;, am id whose luxu
riance tlie cultivated plants pine for want of tlle nourishment 
they n~ec1 . 

Comparisons of this kind nuiy help us to realize the e~tntial malignity of pst.:u
doplastic formations in a general wily i but there rcnrnin~ the possibility that, besides 
the properties [ ha,·c cnu111eratcd, there may be others concerning which we are 
ignorant, promoting the development of the cachcxia. Poisonous fluids may be 
secreted by these juicy tumors and poured into the blood. Pathologists arc al ready 
inclined to admit that they may possess a certain local infective power (Virchow). 
But these and similar speculations arc still in mrnt of proof; henc<', a cl'iticnl 
examination of them would Uc out of place in a lland·book like the prcseut. 

cl. Toxic and Infective Processes. 

J\fany poisons canse anremia by decomposing the albuminates 
of the pla,ma, dissolving the red corpuscl~s. etc., when they 
have entered the circulation. Accordingly, the bloocl undergoes 
changes which may bP collectively clcsignatoc1 as "toxic ot· infec
tive an;crnia." I 1wec1 only alluclc to the so-callec1 "malarial 
amemia" (malaria l ch lorosis), to poieoning by the mineral acids, 
]Jhosphorns, ancl other substanc(•s, and refer the reader for fur
ther information to other volumes of the present work, specially 
devoted to infective disorders ancl poisons. 

e. Animal Parasites. 

Certain forms or nnrrmia a1·e cansc·c1 hy the presence of animal 
parasilPs in the body (c»;pecia lly in the alimentary canal), owing 
to the grcc·cly way in wliic-h many o[ tlwse unbidden glwsts abnse 
the liospitality of tlic·ir cntPrtainer. I neecl only refer by way 
of illnstration (see \ rol. III., Yol. YTL) to the notorious '· trop· 
ical ch lorosis ., (C11"71r:ri(f ofrirana s. americana, cem;pli(fra; 
l1ypocr111iff i1i/rrlropic(flis; geopl/(/gia s. allotrioplwgia). This 
rnriPty of oligremi't is clue to the entrance of certain blood
sucking Pnlozoa ia11rliylostomwn duoden(ffr) into the patient's 
alimt•ntai-y canal. Gric•si ngcr was the first to point ont the 
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cnm:al ronnrrt ion bl'twl•f'n a. severe fo rm oC ('ndr mic amc111ia 
l ie ohsc>rrt•tl i11 Egypt, a11d the presence of the~e parasites i11 the 
duodP11um. H e <·s ta hl b hed the fa cts by l""l-111 01·t< ·111 <•x a 111i 11a
tion. Otl11•t' ol.>sPJTPrs l1 axe :::i nce confirm l'd his in tPl'P::5 1ing c.lis
em·pr.r (PrunPr, Bilh:uz, \\~uch erer, Mourn, Tourinho, ) lo 11 l':-;t iPJ". 
Gr1_) 11 f' t, Hion KCrangPl) and ext0nch·d it to utli er co untries as 
well (Brazil, Cayt' llnL', Cumom I slands' 

f. Obstacles to taking F ood. 

Symptomati c amc mia caused by obs tacles to the inges ti on of 
food is \' lio log ieally contras ted with idiopathic an:cmia caus1•d by 
want of food; but tht• cha11ges which the bl ooll und t• rguc·s a re, 
of co m·se, I li e sam e in both. It will , th erc>fo n', be s ufli cient to 
enum t• ra te th e morbi il processes that come under tf1i s hm d , and 
ref Pr to ll1 e ouservali ons o n p. 311 fo r an a l'eu un t of th e way 
in whi ch th c>y 01w rate . F oremost am ong tlw 111 s l:rnd a ll su <' h 
d i:::lea~C's of the mouth, ph:uynx, a:sophagu~, and card ia. wlii eh 
intetfl're with or }H'e ve11t the prehension, ma s ti cati on, :i.nd d l•glu
tition o [ food; ah;o maladies a t tended by OUSti11a.te or Un('On
fl'OJJa bJe rnrni ti11g. r omiting is not conf-i11ed to disorders of the 
Lli gt>~ tin· sy slPlll ; it is quite as frequently due to oth pr cau ses 
(e. [J .

1 
acute antl chrnnic urmmia, ce 1·ebral disett SL', pn·gnaney , 

Ptc.). lle11ce the manifold dirersily of t he causes by which this 
form o[ symptomatic amcrnia may be broug ht OIL 

g. Dysp eps ia. 

DyspPpsia. including nnder this term a ll di s turban ces in the 
chemi::5 try of dige::stion, is n more frequent cause of aiuernin. tliun 
obotae les to th e ingest ion o[ food. An omalies o[ secreti on,owi11g 
to wl1ich th e peptic act ion o [ the gas tri c j 11ice, succ us entel'ic ns, 
pa ncreatic fluid, and bile is in terfered wi th , occur not only i 11 con 
nec tion with coarse strnctural lesions of the stomach , intestines, 
pa ncreas, ancl liver, bu t are likewise associa ted with less definite 
di sturba nces in th e nutrition o f these parts. Often, m oreover, 
they seem to result from di sordered innerrn tion of th e digesti ve 
glands, from local or general disturbances of the circulation, 
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from changes in the compo$ition o[ thP blood. The causes of 
dyspPpsia, an<l tlwn-·fore o[ tlw con~<'q 11 t•11t ana.\uiia, arc thus 
S<'<'n to b<' 111 n11 i[old; I 1w •cl only allnclt• to :L kw by way of 
illu stration. Our first attention js <'laimP<l by acute ancl ehron ic 
e 1lanli:il affPctions of the stomal'il and intes tines; for they are 
extn•nwly eommon, ancl oHt-'n rans<> both milcl aml st•\·p1·e ame· 
mia. Nt>xt r011u•s the clysp0psi:c dne lo psyrhical i11flu0nces 
(~onow, anxi1 •ty, worry, etc.)-1w rvous <.ly :-;1wpsia. As instances 
of c il'culatory tro nbles in tcdl' ring with digestion, we han~ the 
cases in which fluid effusions into the prritonrnl cav ity, abdom
inal tumors, de., liimle1· the secretory aetidty of ll10 glandular 
organs :mbserrient to digestion by nwchu11i cal ]) l'<'Ssurc upon the 
vessels. Lastly, the so-call eel "a tonic dyspepsia" of :11ucmic 
pe1·:so 11 s is an instructive example of the origin of dyspepsia. 
from altt>rations in the composition of the bloocl. F or the 
amcmia is l1 Pre the immediate cause o[ the dyspepsia by which 
it h;, in turn, exa,µ-ge ra tecl. Por since en ... 1·y ya1·iety of amernia, 
wliatl'\'f'l' be it:; cause, lessens the secre ti on of peptic juices, it 
must hincl er the assimilation of nouri shment nncl thus intensify 
i tsPlf by way or ina nition. \Vhen I come to speak o[ treatment I 
shall have to point out how thi s vicious circle, in which so many 
p a tiPnts are unluckily involved, may be most easil y escaped 
from. 

])ysprps ia infli r ts a twofold injury upon tlie blooc1 anc1 the 
organism. In the tii·st place, the blood fail s to rece ive an ade
quate suppl y of material for the renewal of constituents essential 
to the acleq uate fulfilment or its functions; tl1e organi sm is thus 
directly exposed to the ri sk of inanition. Seconc11y, there is the 
clanger that "·hen any considerable amount or [oocl has been 
introduced into the a limentary canal , a portion or it will remain 
uncligPSh.•Ll, will undergo abnorn1al chemical changes, and irri
tate tlw mucous lining o[ the stomach ancl intestines. The 
secondary eatarrh thus inc1ucecl will react upon the dyspepsia 
ancl m;;ike it worse; thus we get another d cions circle, somewhat 
cliffp1·pnt from that clescribec1 abo1·e, but which, to judge from 
the sympto ms, is not less common. 

The an;cmia that results from dyspepsia consists primarily, 
as might be expected, in a hypalbu111inosis. H the assimilation 
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of fats aml cnrho-hydrates he simultaneously interfered with, the 
non-uitrogenous constituents of the blood will run short like
wise; thi s, too, will react unfavorably on the sto1·p of albumen 
(cf. p . 313). In any case, the total amount of nutrient aml plas
ti c material in th e blood will be more or less considerably 
red uced, ancl th e consequent inanition will retarel !ht• format ion 
of new reel co1·pu cles. In short, the phenomena will olJPy the 
sa nw laws as in anremia from want of food or from hind1·ances 
to its ingestion. 

h. Venous Stasis. 

Cardiac and pulmonary di seases that are a !tended by pass il·e 
rongp~tion usually Jead, sooner or later, to rhang(•S in tl11• com
position or th e bl ood: ffrst, by the impediment o fTt' l'l'd to the 
entra111·e of Jy111ph and chyl e into the ci rC'lll ation hy th<' dis
tendc'd state of tltt' systemic veins; secondl y, by the C'atarrh of 
the gnstro-i ntes tinal sudace, which u snall y results from ,-pnous 
hypencmia; the catarrh ca n s<'S dyspepsia, and thus iuterfcres 
with the absorption of nutriment (cf. sectio n "g"); lastl y, 
shoul el dropsy come on, the transudation of highly albuminous 
liquid will furth er ]JrOmote the cle1•elopment or anH'mia, or, at 
any mte, of hypalbuminosis. Thus it is that patients a nli etecl 
with suclt maladi<'S lllmost invariably present symptom; of anm
mia and i111pail'<•d nutrition in aclclition to th o~e whi<-h n•sult 
direetly from th e c i1·cula tory di sturbance. . \ crordingly, .~ ndml , 

Gendrin, a ml other French a uthors are perft'ctly right in Yiew
ing a <li sordcr('(1 cirrnln.tion as a frequent cause o[ ::uurmia, and 
in Spt>:.tking or :\ "carhCx ic cardiaq ne, ,, or general c:achcxin. 
or patipnts suffering from h~art-disease. 

i. I mpaired San.r7uifiration from Disease of the C!flogenir Or
_qcms (Spleen, Lymphatic Glwuls, Jiednlla of lite Bunes, tfr.) 

Since it is hig hly probable that the reel corpuscles are pro
duccel by a g radnal metam orphosis of corpu sc ula1· ele111Pnts 
derived from the so-called cytogeni c organs, es pec iall y the 
spleen, lymphatic glands, and marrow of the bones, it is clear 
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that a state o[ anmmia-lllorl' :;t rictly, o[ oligoryth:cmia- may 
be induced, e ither when these corpu :scular e l ement ~ are not 
fot·mpcl in s uffi cient quantity, or whPn their nwlalllorphosis does 
not follow its normal course, 0 1· lastly, when they am rntained in 
the eylogenic organs. E,·ct')' one of these possibiliti es appears 
to be oc·casionally realized ; though the p1·ec ise mode in which 
the indh·idual form s of a.nrcmia. belonging to thi s g ronp arise has 
not yet be<>n thoroughly established. 

A d..f Pctil·e prod nction of reel corpuscles is probably asso
ciatt'<1 with all s tates of impaired nn t1·i tion 01· mnrasmns. In 
such c·a"l's it must be Yiewetl, not as the pl'imary eausc of the 
an;c111ia, bnt as the resnlt of a primary hypalbnminosis. Gradn
all_v, howe\'er, it assumes more ancl 11101·0 impol'tance, and ser\'es 
to eomplPle the symptoms of anmlllia by adding ol igoey thmmia 
to hypalbuminosis. On the other hand, that form of oligocy
tlne 111ia wliieh we term chloros i!:l mu :5t be regard ed as l'~!::il'ntially 

n di "01·dv1· o f snngu ification. It will b<' fully discussed in the 
next cha pter. \\'e assume that it dt>pends on a ilimini , hed for
mation or hypoplasia of those protoblasts from wlli"h the red 
corpu~elP:; arn de,·eloped. The Y:11fot1!::i forms o [ leuklue mia , on 
the other hand (splenic, lymphatic, my~log<>nie), present us with 
adill't•rt>nt s t:tte of things; the protoblu sts are forml'll in imnwnse 
nurnlwr:; in the cytogenic organs, but tli e i1 · furth 0r development 
js t11Tl 1StPd (i. e., they degenerate in to multinnch\ar lcucocytes) ; 
and this b the essential J:eatnre in the morbid process-that 
\l·l1 kh exprts an inju1'ious intlnence upon the blood. Lastly, 
there are Lhose cases of anremia-almost innuiably fatal , though 
luckily not common-associated with enlatgt' lll <' nt of the spleen 
and lymphatic g lands. aml known as "splenic anmrn ia,' 1 

'' lym
phaLic arnc mia ," "psen<lol eukhmmia. 11 (Horlgkin,s clispase, mul
ti pl<' pPmicious adcnie, malignant multiple lympho,arcoma, 
malig nant lymphoma, multiple clermoid carcinoma, etc.). These 
are l'h iefly due to retention of the co1·pu scular elements in the 
cytog<'ni c organs (see Yol. YUL). It is qnite p ossible that such 
retPnt ion may likewise play a certain, though by no means the 
sole part in the causation of rna11y form s of anmmia ancl enlarge
ment of lymphatic glancls occurring in scrofulous, syphilitic, 
and other conditions. These morbid processes are all fully 
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c1escribccl ill other rnlnmes or the prcsrnt work; it is rnongh for 
me to poi nt out that there am Ya1fous ways in which ancernia. 
may be con nected with diseases of the spleen aml lymphat ic 
glanc.ls. 

k. Ferer. 

Am ong tho numerous pathological processes tluring which 
arnc mia i;; drvploped, fc ,·er must be incl uded. Pever will be t he 
last, but not by any means the least, jmportant member oi that 
FK'ril•s of ca.uses whi ch we have boen consideri ng. True, the 
febrile process is not one of the most frequent causes of a11mmia, 
but the foro1 of anmmia which it provokes-febrile anmmia-is 
distinguished from most or its congeners by the relative rapidity 
of i ts development. In thi s respect i t is only excelled by direct 
loss of blood-prnfuse hemorrhage ; and it is worthy of note that 
the attendant marasmus is neither so intense nor so speedy in 
making its appearance, after eYen abundant hemorrhage, as it is 
in fever (cf. Symptomatology). As Yirchow' jL1stly pointed out 
a long while ago, every kincl of fever is really endowed with 
hectic prope1·t ies; ancl it may be sa id generally "that anmmia 
and marasmus ari se in the course oi the febrile process with a 
rapidity and intensity prnportionate to the severity ancl dmation 
oi pyrexia " (T...i ebermeister ') . 

The pathogeny of febrile oligmmia and of the marasmus 
associated witlt it is complex. Divers factors co-operate to 
produce them, and they "·ork in divers ways. As regards the 
latter point, we know that on the one hand almost all feb rile 
patients are in a state or marked inanition, which 111nst exert a 
great inlluence on the state of the blood, and indi1·Pctly on the 
nu trition of the body as a whole; on the other hancl, the con
snmption or the bloocl constituents ancl the tissues is abnormally 
quickened; so that, e\•en for the mere mai ntenance of the blood 
and tis ues in staln quo, the conditions, during fever, are the 
most unfavorable that can be concei ved. 'I'hese facts, roughly 
as I have sketched them, are sufficient to account fo r the 

1 Ilandbuch der spec. Pathol. und Tberapie. I. (18J4) p. 37. 
~Prager Vicrtcljahrschrift. LX..'YXVIL p. 1 et seq. 
YOL. XYI.-22 
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rapiclity with which anrernia and mar:umrns arr in<lurrd by 
ferer, nncl for tlwir l'Paching so extreme a <.ll•gree of iutcn~ity 
when the fp\·t'l' has lastccl fol' any til11P. 

This is no place Ior di::;cns::;iug tlw ]11'CYailing tlwories con
cerning fever, or examining the rontron:•rted points ju this 
importunt region o[ pathology. It will suffic0 fol' our purpose 
bri1'fly to enumerate a series of facts which may 11ow be regai-clecl 
as establi shed, ancl whose bearing upon the subject in hand is 
obvious. 

The slate of inanition in a kbrile patient is, in the lil'st place, 
grmll y promoted by the loss of appetite u suall y present, ancl 
perhaps ne,·er absent when the fe ver is at all high. J\foreover, 
the frbril e process, when sm·ere, is attended by more or less di s
tudianrc of dig<>stion, which may liimlet· or altogether prevent 
the '"similation o[ any considerable amo unt o[ nourishment. It 
has long be011 known, Ior fo stancc, that the secretion of gastric 
juice is much impairecl in the feb rile state (Beaumont). The 
same is trne (to judge from the symp toms) of the pancreatic 
secretion and succus entericns. Ilence it is that febrile patients 
digest extremely little albumen, and, as a rul e, but little fatty 
matter also; the digestion of ctirbo-hydratcs seems to be less 
in ter [ered with. Under such circumstances, the renewal o[ the 
albumen of the blood must be very imperfect, as also that of the 
non-azotizecl energy-yielding material; and the nutrition and 
fun ctional activity of all the organs must suffer in consequence. 
Further, we may confidently assume that the fornrntion of red 
corpuscles will be checked, and tlutt the symptoms of oligocy
th mmia mani[ested by feb rile patients must, a t any rate in some 
degrc<', be ascribed to the existing state of inanition. 

But the increased consumption that takes place in feyer is 
not o[ less importance than the inauition ; nay, its importance 
is incomparably greater. The increased amount o[ urinary pig
ment excreted in fever (J. Vog<'l)-the fact that febrile urine 
contains a n abnormal excess of potassium-salts (as much as 
se,·enfold the normal proportion, when the fever is intense-Sal
k owski)- all this points to a great disintegration of the reel 
corpuscles (Senator), since the coloring matter of the urine is 
derived from that of the blood, and the red di sk s (together with 
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thP mu cles) arc particularly ri ch in potassium. F ebril e olip;ocy
thrernia, accordingly, is due to the simultanPons influence o( ina
nition and consu mption, and therefore not unfrcquentl y a ttains 
a high dpgree of intensity . "~e know, besides, that the elimina
tion or urea in ferer is grea tly increased ; thi s important fa ct 
was fir~t determined by Traube and J ochmann in a case of agne ; 
it has since bePn fully corroborated, and cxtendrd to a great 
rnriety of febrile affections (intermittent, typhus, pnPumonia, the 
acute exanthema ta, pyremia , acute rh Pumatism, etc.) by a num 
ber o( indepen<knt obsen·ers (.A. Vogel, " ' uchsmuth , J. Moos, 
Redtenbachrr, Bmttler, Ranke, Lemke, \Y. J\Irtell er, Uhlc, Syd
ney RingN, Bchse, Bartels, IIuppert, et al. ). And here it is 
important to obse1·vc tha t febril e patients, wlwn kept on the 
same diet as healthy persons, not only prnduce and excrete a 
much g1·eater quantity o( m ea than the la tter (o ft~n two or three 
times as much), bn t al so innufably excrete more ni trogen in the 
form of urea than tlwy take in their food (UuppNl), and tha t 
they cannot, therefore, be brought in to a state of nitrogen equi
librium. In thi s respeC" t tlwy are like pet"so ns uncl et"going starrn
tion, who, as is well known, though theit· supply or nifrogen is 
entirely cnt off, continue ne1·ertheless to decompose al bumen and 
to excrete nitrogen whil e li vh1g at the expense of wha t Yoit 
call s their "organ-a1bnrn (•n. " The chief diITereJH'(', as rf'gnrds 
this matte1·, between fe ver and simple stan·alion is that the 
consumption of organ .albumen goes on far more acth.,.ely in th e 
former than in the latter; in other words, that the c1 iff1'rence 
between the amount of nitrogen taken during fe1·cr, and the 
amount excrPted , is much greater than the total amoun t of 
nitrogen excreted dnring absolute starrntion (Huppert, Riesell, 
Senator). Accordingly the feb rile process is invariably attended 
by a Yery rapid and ex cessh·e diminution in the amoun t of albu
men in the system ; thi s is a result, par tly of inadequate nouriRh
ment-o( ina nition, partly and principall y o( the augmented 
consumption and decomposition of albumina tes just allncled to. 

The precise locnli ty where the dissociation of albumen takes place in fehrilc 
maladirr.i, and the mode in which it is consumm ated, arc still doubtful. Jluppcrt 
concludes from llis researches on relapsi ng feyer 1 that d uring the febrile state, 

1 Arcbiv der Ileilkunde. X. (1800) p. 500. 
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stnb1e "orgnn-nlbumen" is converted into unstable "storc-albumcn.11 'The latter is 
then \woken up; but the azotizcd products of its decomposition nrc not necessarily 
eliminated forthwith on Urn day of the fo\'Cr. Since the increased elimination of 
nitrogen goes on for a lime during the npyrctic interval, and its maximum during 
the febrile period docs not coincide with the acme of the fc\'Cr, it is highly probable 
that the nzotizccl product resulting from the decomposition of the albumiuates is 
oxidized, not at once, but slowly and grallually, into urea. As regards the nou
azotizcd products of decomposition, Huppert suspects that-in contradistinction to 
what happens in diabetes and acute poisoning by phosphorus-they nndergo imme
diate oxidation in fever, thereby accoUllting, in some measure, for the increased 
production of heat. 1 Senator, on the contrary,~ bclicvrs that the excess of heat is 
principally generated by the oxidation of the azotizcd products resulting from the 
decomposition of nlbmnen i while the fatty matters simultaneously liberated remain 
to some extent unoxidized and contribute to the fatty degeneration of the tissues. He 
is disposed to reject the notion that any increased consumption of the non-azotizcd 
constituents of the body takes place in fever i hut to this Acker ·very justly rejoins 
that it would be very difficult to account in any other way for the rapid disappear
ance of the pannicllfos adiposus in many febrile disorders (acute rheumatism). Any 
further discussion of this moot·point would be superfluous, since it docs not in any 
way affect the doctrine of increased decomposition of organ-albumen, which may 
be viewed as quite established. 

The next question is where the increased decomposition of orgnn-alhumcn takes 
place-or, to speak more accurately, which of the tissues furnishes the major part 
of the excess of albumen consumed 1 As rrgarcls t11is point, it mny be as well to 
state tlmt the blood itself, as a tissue, contains organ-albumen i nay, that the 
greater part of the albumen in the blood is organ-albumen (Voit), contrnsted with 
which :we the nlbuminn.tes derived from the ingcsta, forming the more unstable 
store-albumen. Accordingly, the increased consumption of orgnn-ulbumcn in 
fever may affect either the organ-albumen of the blood, or that of the remaining 
tissues, or both at once. For, though it is exceedingly improbable that albumen is 
decomposed, under ordinary circumstances, while it is still in the circulating fluid 
(Hoppe·S:>ylcr 3) 1 yet it is possible that in fever, particularly when caused by a 
zymotic poison, some part of the albumen of the blood may be decomposed inune· 
cliatcly1 without having previously formed part of th~ tissues i conversely, too, 
organ~albumen from the tissues may find its way back into the lJlood and be split 
up by the pyrogcnic ferment circulating in the vessels. J_,nstly1 it may be th:.1t in 

fover, as in health, the decomposition of albumen may take place chiefly in the 
tissues. All thrsc points rC'quire to be further investignted, and must for the 
present be left uncertain. It is probable, however, on theoretical grounds, that the 

1 Jbiclcm, p. 334. 
7 Untcrsuchungen Uber den ficbcrhaften Process und dessen Bchandlung. Berlin, 

1873. p. 135. 
3 Pfiiiger's Archiv. VII. (1873) p. 390. 
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decomposition of alhmnen tnkes place-at any rate in the infective fevers-in the 
blood it~clf, the latter forfeiting a part of its own albuminatcs i further, that the 
organ albumen of the tissues is likewise dccomposecl in 1itu., the residual products 
of its decomposition-the non·azotizcd compounds-often remaining unoxidized in 
the ti"SUCS as fatty matter (Senator). Some such succession of phenomena would 
explain the acute origin of the anremia, the rate at which marasmus is developed 
during the febrile stute, and finally the frequent occurrence of fatty degeneration 

in various tissues. 

But it is not only the urea that is increased during fe>er ; the 
carbonic acid is increased likewise (Liebermeister, Leyden, Sen
ator). Increascc1 elimination of this gas is not suffi cient of itself 
to prove increasecl proc1L1ction; but Liebermeister has shown, by 
inves tigations on febrile patients, that the increased elimination 
o[ carbonic acic1 begins before the actnal onset of the febrile 
paroxysm ; proving thereby that the phenomenon is not due to 
retention of the gas, followed by explosive exhalation. The 
same author has shown, moreover, that <luring the febrile parox
y$m itself the increase in the amount of carbonic acid excreted 
does not proceed pari passu with the ri se of temperature, but 
with the rate of heat-production; it follows, of necessity, that 
both phenomena, viz., increased elimination o[ cai·bonic acicl anc1 
increased production of hea t, must be clue to the samr cause, 
i. e., increascc1 oxidat ion of the substance of the body. "r P are 
unable at present to decide whether the excess of carboni c acid 
is chiefly forni shed by the subcutaneous fat, or by the non
azotized prnclucts of the decomposition o[ albuminal«s; or, 
finally, by the azotized prnc1ncts of their decomposition likewise, 
while undergoing further degradation into urea. IndPPcl, it 
seems probable on clinical grounds that all of the abo1·e enumN'
atecl constituents take part together in the increased format ion 
or the terminal product in question. 

As evidence o r the important fact that n marked incrcnsc in the production of 
carbou ic acid takes place during a febrile paroxysm, I append the follow ing 
determi nations ma<lc by LiclJcrmcistcr on one and the same patient (a man 0£ 
fo rty-one, w ith a quotidian intermittent), before nnd during the paroxysm. 1 

1 Deutscbes Arcbiv fiir kliu. Mediziu. VIll. p. 175. 
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Obserwtion I. 

- 1 ln the 1st half-hour .... 
,, 2d " 
" 3d 

4th " 
"5th " 
II 6th 

Observation II. 

In the 1st half-hour... I no 
" 2d II • 37.1 
" 3d 37. 7;') ~ 
u 4th Cl 3!).4 
" 5th " 3!) .. j 
" Gtb H 40.2 

0.1 ° 
O.ua 
1.9 
0.4 
0.0 
0.0' 

0.05° 
0.1 
0 G.3 ~ 

1.GJ 
o.~1 
0.3 

1:1.8.'i 
20.12 
3.t.20 
10.:l l 
17.68 
Hi.75 

1:100 
13.i7 
~0.:)0 
;ll.07 
lH.09 
HJ.42 

In either table the amount o[ CO~ excreted is seen to rise with the incrl'mcnt. of 
temperature, aud to attain its wl'lx imum at the beginning o( the algid stage. 

Lastly, au increased el imination of water takes place in fever 
(Leyden, Senato1"). During the febrile process, accordingly, a 
number of morbid changes go on side by side, and are more than 
su ffi cient, in the aggregate, to account for tlte cleleteriou::; effec ts 
of fever on the blood and other tissues. The changes in the 
blood are: oligocythromia, bypalbuminosis, loss or volume, col
lectively amounting to anromia in the usual clinical se11se of tbe 
word. The changes in tbe tissues are those characteri>tic of 
marasmus-si111ple atrophy, more or less complete necrobiosis of 
the tisstte corpuscles and their derivatives. Lastly, the peculiar 
relations subsisting between the various anomalies or n1 olecular 
metamorphosis exhibited in fever-relations which I have jnst 
been trying to ehtcidate-explain the very exceptional signi
ficance of the febrile process in tbe production of arncmia and 
general marasm us. 
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Pathology. 

General Outline of llte D isease. 

Anmmin, may be acute, subacu te, or chronic, according to its 
mocl e or onset and its course. The ty pe assumed by the di sease 
in any inc1iddual case will depend (apart from idiosyncrasy) on 
the intensity nncl diameter of its exciting causes. 

The most acute variety of anmmia is that induced by sudcl en 
and ]ll'Ofuse hemorrhage. " ' hen a rPlativcly large porti on of 
the total blood escapes rapidly from the vessels, the most 
extreme anicrnia may be pl'Oclucecl in a very fe w minutrs. Should 
the bleeding be le::;s sc,·ere, the symptom s or o ligmmia a re pro
portionate ly slower in making tlie ir appeal'ance ; bu t no one 
woulcl hesitate to include under the " acute" category those 
case::; in whieh ma nifest sig ns o f anrernia. decla re them:selres 
within a [ew l1 ours, or e1·en clays (one to three), in con,;equcncc of 
prot!'acted blL\eding. The special charac ter of any gh·en ca::;e is 
accordingly d c> terniinecl by two ma in factor,; : the severi ty ancl 
the duration o[ the hemorrhage, fo r on them tl1 e course of the 
clisea:.e ru1il the intensity of its symptoms chiefly il epend. 

The foll owing are the principal causes of great loss of bl ood, 
and therefore of acute an romia: (1.) \\' ounds, whether accicl cntal 
or inUicted by the surgeon, that involve the larger 1·pssels (espe
cially arteries) or lay bare extensirn surfaces; this includes sec
ondary hemOl'J"hage from the premature detachment of liga tul'es, 
imperfect coag ula ti on of the bl ood in the ,·essels, e tc. (2.) , , cci
clents connec ted wi th pregnancy, clelh·ery, ancl the puerperal 
state (e. g. , rupture of the Fallopian tube in tubal ges tat ion, 
pal'tial separation of the a fter-birth in placenta. p rrevia , rupture 
o[ the uterus dnl"ing clelin,ry , ad herent placenta, a tony of the 
womb, etc.). (3. ) Rupln1·p or perfo ra tion of bl oocl -Yess<'ls, occur· 
ring as g1·arc bu t accidental eomplicatio11 s of certain vi sceral di s
eases (e. g., sponta neous rnpl m e o[ the lwal' t when in a state 
o[ fatty degeneration, bursting of internal an0tui sms, nlcPrath·e 
pel'foration of bl'anches of the pulm onal'y artery in phtl1isis, 
l)l'Ofu:::;e hccmalern e::;is in gastric ulcer and cancer, intestinal 
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hemorrhage in enteric fever, etc.), or as a result of the so-called 
"hemorrhagic diathesis" (see chapter on Scurvy, Purpura, and 
llremophilia). Accordingly, acute anwmia may be de,·eloped, 
in a symptomatic form, in the course of a great variety of dis
eases, and may come under the obserration alike of the physi
cian, the surgeon, and the accoucheur. 

The following are, broadly speaking, the symptoms of acute 
anmmia: 

'L'lie skin and d sible mucous membranes rapidly undergo a 
striking loss of color. The latter lose their natural rosy hue, 
while the skin of persons whose rete j)£alpighii contains but lit
tle pigment qu ickly assumes a waxy (yellowish white) paleness. 
Dark-complex ioned people and members of the c1a1·k-skinned 
races, on the other hand, appear rather darker than usual; the 
form er, e. y., exchange the lively carnatiotl of health for an 
earthy or dusky (grny islt yellow) tint. Together with the Joss 
of color, the ski11 and superficial soft parts lose their normal 
"turgor." Holl ow cheeks and sunken eyes, a projecting antl 
very pointed no:ie, are common pheuomemt, ancl give the patient 
a st range .incl spectre-like expression. The skin , espec ially ornr 
the more prnminent parts of the face (nose, ears) and ex tremi
ties, feels cold to the hand; the entire body is often as cold as a 
cot·pse, and a thermometer introduced into the axilla 0 1· rectum 
registers .in unus1tally low degree of temperature (temperature 
or co llapse). The cold skin may be c1ry ; more commonly, how
evPr, it is bathed in a clammy perspiration-tlie so-call ed "cold 
swPat '1 -which forms a striking contrast to tho anromia of per
iph l'ral parts, their low temperature, and the state of the pulse. 
The latter quickly becomes very small in the superficial arteries. 
For a time it may be rather hard, but it soon grnws Yery com
p rnssible, and may even cease to be fe lt. Its rate is u sually 
somewhat accelerated, the uumber of beats undergoing great 
and sudden increase when the patient makes any exe rtion or 
assumes the erect posture. Should he faint, loss of conscious
ness is almost always preceded by " sudden alteration in the 
pul se, which becomes slow, intermittent, and, during the actual 
synco1w, imperceptible. The heart's impu lse resembles the 
pulse, it becomes feeble, cannot be found wiLhout difficulty, and 
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only exhibits a transient in tensifi cati on du ring emotional exc ite
ment or bodily exertion. Its rhythm undergoes the peculiar 
fluctuations alluded to abo,·e. On auscul tation (when the pa
t ient is at rest), the sounds of the heart are fain t and mn!Hed; 
the first sound, more especially, may be almost or altoge ther 
inaud ible; the second sound can usually be heard so long as the 
patient is alivP. Should the heart be tempornrily excited, t he 
first sonncl is generally replaced by u blowing mn1·mur heurd all 
ove1· the prmcordia (u11 :emic or accidental murmur). The " bruit 
de diable " may be detec ted in the veins of the neck . 

Other symptoms of an important kind speedil y show them
seh·es in connection with the voluntary muscles and the nel'\'OUS 
systPm. 

\\'hen a healthy ma n is suddenly and unexp~rted ly Lleprived 
of a quanti ty or blood while sta nding or walking, he usually 
losPs thl' power of maintaining the erect pm; tu re in a few sec
onds 01· mi11u tes, all hi ~ mu scles become relaxed, he s taggers and 
sinks to th e g round. This is seen when a man is wounde·cl on 
the ba tll e- fi eltl or in a brnwl. and suddenly losPs a q unn tily of 
blood. Shoultl the ble0ding be less profuse, rnnsc ula1· power
a.t any rate, in a vigorous subject-may be reta inl' ll for a. longer 
time. The blePding man drags himself al ong for some dh;tancc, 
unti l, overpowered by a sense o( weakness, hi s mu sc les refu se 
theil' offi ce nnd he succumbs allogethel'. 'l'lie phenomena are 
sornewliat different in the case or a ma n confined to bed by pre
Yiou s illness, ancl nlreacly suffering from symptoms or a1uc111ia. 
The change is less s triking a nd abrnpt; but the ra pid failn1·e of 
mu scular power is nernl' theless bet rayed by in creasing tre mu
lousness on movement, by hi s slipping dow11 in his bed, by his 
weak, mutiled ,·oiCl\ etc. 

" ' hen mueh blood has been lost, the weakness usuall y culmi
natPs in actual syncope, during which consciousness is wholly 
aboli shed, the putient resemble,; a corpsP, the hea1·t's acti on is 
rptluce(l to a mi11imnm, respirato l'y movements cease, and rPal 
d .. a th not un ft'l'q twntly enrnes. The a ttacks of syncope some
tinws occur with ligh tni11g·1ikP sucldPnness, almost with out warn
ing. Morn commonly, however, they a l'e precec1c>c1 by the 11 s11al 
protlromata, con ·isting-apurt from the ciret1latory pheno mena 
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already described- in seeing flashes of light before the eyes, and 
tinnitus aurium, followed by dimness of vision and loss of hearing. 
Should the patient be restored to consciousness, he often faint; 
away again immediately, espec ially if he attempts to ri se, 01· is 
raisecl by those about him. l\Iental excitement is a less frequent 
result of loss of blood ; occasionally, however, there may be 
furious delirium. Symptoms 111ore commonly met with are 
troublesome hiccough, naus1•a, ancl even actual vomiting (the lat
ter chielly when the patient assumes the erect posture), also a 
painful sense of pnccordial anxiety and dyspnooa, the latte1· fre
quently attended by a n objective q11ickeni11g of the respiratory 
rno,·ements. In many exceptionally s uclcl en cases of lwrnor
rhagic :rn mmia, severe general convulsions of an epileptifol'm 
character set in just before death , after the patient has become 
unconscious; but it is more common, upon the wholP, for death 
to occur cluring a state of nnco n~ciousness and univer:::m.l prostra
tion, without con\'ulsions, or, at any rate, with only a slight 
(witching of the muscles. 

Tho patient may die eitlwr at once, or n[ter some hon rs or 
clays, with the above symptom s, or he may be lucky enough to 
sun'ivc when the bleeding has ct>asecl spontaneously or has been 
stopped by art. In the latter event, the periocl of thrl'atening 
wea kness and collapse is foll owed by one of reaction , whose 
signs are at first barely perceptible, but s teadily grow 111ore and 
mor11 distinct. 

The earliest sign of rallying is usually given by the pul se, 
which grnclnally becomes somewhat fuller; the skin grows 
'varmer, and the sweating abatf's . The patient' s shrunken lin· 
eaments assume a more natural expression as the soft parts 
become turgid; but the skin and mucous membranes rontinue 
\'ery pale and clo not rega in their naturnl hue for weeks or 
months. The patient remains feeble and languid for a long 
time. Ile is not out of danger, even though there may be no 
risk of fresh hemorrhage. Fatal syncope may occur quite unex
pectedly at any moment. F ortunately, however, such fainting
fi ts arP not inrnriably fatal. They are brought on by exPrtion, 
by hasty efforts to get up, by "t111ining at stool. The premoni
tory symptoms often show themselves without being followed 
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by loss of consciousness. I refer to the sensory distmbances 
described abol"e, to the sndden pallor, to the breaking out of a 
cold sweat, etc. Strength returns very slowly and grndually. 
E1•en after its partial restorntion, any slight effort is followed by 
fatigue. l\Iu~cnlar exertion cluring a few minutes causes a feel
ing of oppression at the chest, panting respiration, palpitation of 
the !wart. The face, usually pale, gJ"Ows Jiushed; the patient 
feels hi s forehead, his chePks, pe1·haps his whole body, become 
hot; he ofte11 begins to perspire profusely, although at otlwr 
times he is morn inclined to shi1·er ancl to complain of coltl feet. 

Immediately after a great loss of blood, and dul"ing the fil"st 
clays of convalescence, the patient suffers from burning thirnt 
ancl a fiet·ce crav ing for liquids; but he has no appetite for Ioocl. 
This cloes not re tum till later, and then it fr<'q Ut"ntly amoun ts 
to positire voracity-a p::.noxysmal bulimia. ~b a ruk, howevpr, 
the patient's powers a1·c uneqtrnl to his desires; notwithstand
ing his imperiou::; craving for food, <:L sensr of repll'tion coml'S 

on rery soon-often after a few mouth[ul:;-aml may eren 
amount to discomfort, oppression about the stomach, ernctat ion, 
or ernn vomiting. Uatanh of the stomach 18 not uneomrno11, 
especially after any e1To1· of diet. It manifests itS<'if by a furretl 
tongur, complete UllOl'exi::t, verh::tps even Jevel'. The intPsti1ws, 
too, are l"ery su ceptible, and the usual tendency to constipation 
is occasionally interrnptetl by unexpected attacks of clianhU'a, 
wh<'ne1·e1· the patient is at all careless about the qnantity or 
quality of his footl. The sig ns of so-call ed "atonic dyspepsia" 
are usually ve1·y slow to disappear. It takes a Jong time for the 
digestive apparatus to regain its pristine faculty of dealing with 
con;iclernble quantities of any s01·t of nomishn1ent. 

The secretion of urine is at first extremely scanty, but it 
gradually increases in amount as time got\s on. Curiously 
enougl 1, analysis of the fi1·st mine passPd after the occunence of 
hernonhage shows an increased formation of urea (J. Ban<'r). 
Subsequl'ntly, howe1·er, after the patiPnt has lJPgun to mlly, the 
total amount of urea aml other solids is lessened, ancl the urine 
is conespondingly pale ancl of low specific gravity. This, too, is 
transient, and subsides as the organism retL1rns to its normal 
state. 
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The iw1Tons system shows manifold igns of distnrhance 
d11ring the period of conrnlescence; these signs, however, are so 
protean as to elude any complete ennmeration. Some of the 
changes prodnced iuvol\"e the nervous system as a whole; others 
are more localized, and a few are anatomically circumscribed in 
the most precise way. Roughly speaking, the symptoms of 
"nervous irritation," or, more conectly, of "initable weak
ness," predominate over those of simple paresis or actual palsy, 
and the combination oI exaltecl irritability with proneness to be 
speedi ly exhausted is pretty uniformly displayed by the most 
Yarious parts of the nervons apparatus. General hypenesthesia 
is a common symptom. Its intensity dPpends, not merely on 
the degree of auromia present, bnt also on the previous state of 
the sensory system, and is therefore most marked in women, 
children, and persons of nervous constitution. This is likewise 
true of the exalted reflex irritability, which occasionally amounts 
to actual spasmophili>i. Localized forms of spasm, though some
times met with, are not common. Pa.in, on the other hand, is 
very common, and presents itself in every conceirnule form and 
situation-now ,-ague and rheumatoid, now localized in the head, 
back, teeth, etc. \\'hen localized, it often assumes the ch:uac
teristics of a trne neuralgia; it is paroxysmal, lancinating, and 
follows the distl'ibution of a particular nerve. The nerves of the 
internal viscera are also liable to be affected by neul'algia in 
anmmic persons. The forms of neUl'algic pain arn not distinctly 
localized. Their connection with the altered state oI the blood is 
prnrnd by their disappearing during the pmgress oI convales
cence. Among tl1em nervous ca1·dialgia takes a prominent 
place, both on account of its freqnrnt occurrence in anremic 
patients, and because it is usually confounded \Yi th gastric ulcer. 
Lastly, the abnormal irritability oI the nervous system often 
shows itself in the patient's mental condition. Bmken sleep or 
obstinate sleeplessness, a quarrelsome and self-willed temper in 
the waking state, all sorts of whims and fancies, are as common 
as they are annoying both to the patient ancl to those around 
llim. Occasionally the psychical distmbance amounts to posi
tive eccentricity, ''erging on nctnnl niad1wss, and sometimes 
transgressing the boundary line bet11·ec1L the two. 
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I must add a few words about the nutrition and bulk of the 
patient's body. Shoukl he SUITirn the immediate effects or the 
JOSS or blood and fairly enter Oil convalescence, he becomes Yery 
liable to slight <:edema, especially of the lower limbs, less often 
of the face and hands, which gradually disappears as he gets 
better. \Yhcn this slight dropsy is present, it tench to ma,;;k 
the positiV(' denea;e in bulk which would otherwi se be apparent, 
and which, after persisting for a while, ultimately yields to care 
and feed ing. It nrnst, howe1·er, be admitted that the marasmus 
associated with acute anmmia is always much Jess rnarkf:'cl thnn 
that developed in connection with the subacntc and chronic 
forms of the disease. Some wasting o[ the muscles, indeed, 
there is; but the subcutaneous fat is scarcely affeeted, the co n
trast between the patient's excessive pallor and his relatively 
plump appearance being often most characterbtic. 

The above description of acu te amcmia after profuse lwmor
rhage embraces many features (if we put aside the earliest symp
toms and take those alone that occur during the stage of con
Yalescenec) which may be transferred to the subacute and chronic 
for ms of t he disease. The symptoms or the two latter are for 
the most part the same as those enumernted ab01·e; what differ
ences there mny be depend partly on the diifPrent rate at which 
the symptoms, taken altogether, are clevelopccl, partly on the 
diffl'1·ent degree lo which they attain indil·iclually-these con
ditions, in their turn, bPing principally regulatetl by the natu re, 
clmation, ancl intensity or the causes in ope ration. The ensuing 
paragraphs will be mainly devoted to a consideration, h owernr 
fragmentary, o[ these differences, for, as I have already said, a 
detailed descrrption would take ns mnch too far. 

Snbncute anromia (requi ring from one to three weeks for its 
de1·elopment) may be caused by small but rcpeatecl hemonlrnges, 
or by albuminous discharges when Yery abtmdant. It may like
wise be brought on-and more rapidly than by discharges-by 
the graver for ms or pyrexia, of whatever kind. Besides these 
symptomatic varieties or subacute anremia, there is also a class 
of idiopathic cases in which the di sease results from extreme 
lack of food, or lack of food in conjunction with severe fatigue, 
exposure to cold, ancl other debilitating influences. 



350 nnrnl!)[ANN.-GENEH AL DISORDl-: 1:.;; ()!.' St'TIU1'TO'N'. 

Chronic· anmrnia, incl ucles all tho~P stnteti o r oligmmia an cl gen
eral marasmus which come on mor<' slowly ancl gradually than 
those described abo,·e, or which, after setting in more or Jess 
01brnptly. linger on without appn'ciable dinnge for week s, months, 
or years. This class includes most cases of idiopathic anmmia; 
al so thos<' symptomatic forms of the cliseaRe which result from 
moclerntt:• discharges, rnalignant g:rowlhs, parasites, non-febrile 
dyspepsia, clisorders of the circulatory organs and of the spleen, 
etc ., ancl lastly, from prntracted though not very se,·ere pyrexia. 
That the dtronic class includes a maj ority of all cases of anro
mia i8 obvious from the number ancl variety of causes just 
mentioned. 

The symptoms of snbacute ancl chronic anmmia consist, in 
the first place, like those of the acute n.riety, in cc'rtain charac
teri8tic changes or the out-ward habit . Tlwse changes take a 
longer time to mak e theil· ap1)earance; wlwn present, they tend 
to las t for a. longer period. The skin and Yisible muco us mem
branes losP their color, but they rarely become as pale as they 
usually do after great loss of blood. 

Those forms of chronic anremi::i. which result from profuse cli.;;charges (especially 
severe albuminuria), malignant growths, and diseases of the spleen and lymphatic 
glands, stand nearest to acute anremia iu this particular. Even in these cases, 
however, ex treme dccoloration of visible parts is not usual , save in association with 
considerable dropsy, or towards the end of life. 

Diminished " turgor" of soft parts may lik ewise be observed. 
But clropsy often sets in sooner or later, ancl the patient comes 
to exhibit a puffy aspect. 'l'he dropsy is sometimes considerable, 
and extends from the skin and snbcutaneous tissues to the 
serous cavities, and ultimately to many of the internal organs 
likewise (especially the lungs ancl the brain). 

All the varieties of subacute and chronic anremia do not lead with equal fre
quency to dropsy; neither does the dropsy atta in its maximum degree of develop
ment with equal facility in all. In this respect, anremin. due to renal disease with 
great albumiuuria and lessened secretion of urine (especially croupous and paren
chymatous nephritis) stands foremost; indeed, this statement may be generalized 
to include all states 01 marked hypalbuminosis rnsulting from a profuse drain of 
albumen from the blood, without propoftionatc loss of water. A minor degree of 
dropsy is very common in the anreruia caused by cancer, but its appearance is 
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usunlly ddcrre<.l till death is at hand. Slightc1· degrees of dropsy arc nlso met 
with, though more rarely, inn great many other forms of anremia, but thes are not 
of much clin icnl importance. On the other hand, dropsy is most unusual at the 
height of acute febrile maladies; after the fever has gone down, however, the 
oligromia which persists during couvalcscencc is not uncommonly attended by slight 
reclema, especially about the ankles. (Concerning the mode in which so.called 
11 marasmic dropsy" originates iu au::cmic patients, see the section on Symptoma· 
tology.) 

One or the most important and constant symptoms of suba
cnte ancl chroni c anromia is the marasmus by which the patient 
gracl11:11ly lwcomes affectecl. The p<ttieut's m1t1·ition almost 
ahrny~ suffprs in 11roportion to the dmation of the amcmi<t; the 
pnllicl or mrthy hue or his ski n becomes associated with " more 
or 111:-:.:; Sl'\'Prf' clPgl'PC of emaciation. ·w·herPver the skin is not 
cNk111atous, it h<·<·onws thin ancl wrinkled, and falls readily into 
folds; the snbruta ueous fat dioappears; the mnscl0s wast0 nncl 
grow flabby; in a word, the predous roundness and fullnPss of 
outline are effacccl, whil e thP ~keleton grows more ancl more dis. 
tinct. I may add that the different forms o[ oligmmia, according 
to thC'i 1· n·~pecth·e C':lUSl'~, exhibit markrd difl'ercnces both as 
n·~nrd:; the ckgl'ee o[ liability to marasmus and tltc rate at which 
it is de,·do1wd. 

Of all the can~e" o( nnrcmia, f "ver, as I have alre!ldy pointed out, lc>acls most 
rapidl y to a. considcmble degree of maraMnus. Protracted fever, suc11 , e. 9., as 
mu:illy attends pulm onary phthisis, is therefore, i11 the fullest sense of the term, a 
"consumptive fc\'Cr" (Z"hrrieber). A similar degree o( marasmus may also be met 
with in cases o( nnremia. caused by malignant growths, or by obstacles to the intro· 
dnct ion of food, or liy obstinate diarrhre~ i but the emacintion in these and 
analogous cases is incompamhly slower in the rate of its development. The state 
of the patient's nutrition i<; relatively least aff.Jcted in those forms of anremia which 
nre c\IJP to primary disease of tho cytogenie organs, so long as this is unattended by 
fever. 

The hair ancl the nail s very frequently take part in the 
marns111ic condition of the skin . They lose their normal lustre; 
th~ hair or the sca lp usuall y falls oIT-thinning, or even partial 
baldness, trnnsipnt 01· permanent, being produced. The nail s, 
on the other hand, are seldom shecl ; bnt the growing part or the 
nail is often thinned, so that its surface comes to present g rooves 
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and furrows; somf>t inws [L claw-like c urva.tnre or the entire J1Uil 

ensues. .\.s regards the secretory activity of the skin , i t may be 
laid down as a r ule that the sebaceous secretion is usually 
checked in anmmic marasmns, "·hile the function of the sudorip
arous follicles is not affected in any constant way ; indeed, th<' 
la ttPr seems to be but li ttle infl uenced by the presence of anm
mia. The insuffi ciency of the sPbn.ceous secretion is mani fested 
hy a brittl e state of the superfi cial layers of the cuticle, passing 
readil y into branny desquamation (P ilyriasis tabescentiuin). 
Lastl y, ll H' temperature of the skin is usually low (l'xcept in 
most casPs of fpbrilc anrcmia) ; the patient is susceptible to cold. 
prone to shiver, and not unfrcquently exhibits subnormal tem
pera. turf's . 

·when the an'llmia is progressive, thi s tendency to a low temperature g rows more 
anrl more apparent; it may e'"cn show itself in fever, by a gradual recluction in 
the evening exacerbations. (Cf. the remarks on thiiJ point in the section on 
Symptom(ltolon.) 

As rPgarch tlw fun ctions of most of the intem al organs, I 
need say no more; fo r the symptoms tha t start into prominence 
dudng r eCO\'Cl'Y from acute amc mia. nre, for the most part, al so 
iwesent in the subac ute and chl'onic fo rms of the di sease. Only 
it must be bom c in mind that phenomena which pl'esent them
selvt?S in ncutP anmmia. as tran sient path ological residues of an 
antcceclcnt catastrophe, a!'e here of a more stationary or even 
progl'essirn cha1·acter, without being on this account essentially 
dilferent in kind. 

Thu s, for example, the heart and Yascular system present all 
the symptoms described above, the most cliaracteristic of which, 
as the reader may recollect, were the feebleness of the heart's 
im pulse and of the pulse in the arteri es, the tendency to syn
cope, the excitability of the heart, the systolic murnrnrs, and 
the bruit de diab/e in the jngnlar veins. P eculi ar to many 
cases of an mmic marasmns are: a tendency to spontaneous coag
ulation o( the blood (" marasmic thrombosis"); a liability to 
hypostatic congestion, or gravitation of the blood to dependent 
pa1ts, owing to which serious pulmonary complicati ons may arise 
(hyposta tic mdema and pneumonic infiltration) ; lastly, the occa-
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sional deYelopment of a "hemorrhagic din.the~is, n manifp::;ting 
itsel[ by ble1·<1ing from the mucous membranes (<'specially 1·ph;
taxis) or petechiw in the skilL ~honld the bleeding he p1ufu'<', 
syrnptoms of acute amcmia may be superadrled to those of 
the subacule or clnonic form, and the patient's life may be 
encla11g\ .. rl'd. 

As rPgarcls the respiratory uncl the digc•stirn organ$, I ran 
add nothi ng or importance to what I have aln•ady stalP<l- Di,gPs
tirc troubles, when they do not happen to be among the rausPS 
of tlt1~ (•xistin~ n.n:r-mia, often ai·ise ns n, resnlt or tlw v~niou!1 
suhac ut<• and cl1rnnic forms of the di8Pase. Tlw appetitl' b Sl'l
dnm good; lhl' patient is commonly to1·mcntcd by the "aton:o 
dpp<'psia" alliulcd to abo,·c, e.-cn though trnc gast1·ic crrtanl t 
may not be p1·,.spnt, fo1· the dys1wpsia puts obstacles iu the way 
of his being suflici1•ntly nonrish<·cl . 

Concerning the voluntary muscles ancl the nc-nrons gystPm, 
I may refer the reader to my pre,-iotts statements. Inability 
to hPar fatigue, and actua l weakness, togpthl'r with tlint ]ong 
train of !-')'11lpt0111"5 indicating l1CITOUS ini tnbiJity with inadeqnaC'y 
o[ nerrous funr!ion (t'oile('tin~l.r termed" i1Ti tahle weaknr•s:-;'') 1 

ar•• a111ong thP most common fratnres of en•rr Ynri<.•ty of anm. 
rnia; they cliff,•r in degree uccorcling to the S(•rc1·ity of the dis
ea"' and tlll• constitnliunnl idiosyncrasy o[ the pati<'nt. 

Tl11• u1fop i::; not g<·neral ly much :1lterccl in qnan!ity, bnt it is 
dt•ficient in soluhll' con"5titnents anc.l coloring rnn.tLer. }\ hl'ilo 
an;rmia. i ~, of eour::;e, an importrrnt excrplion to tliis staft>rnPnt. 
Till' main ehu.raetc1·istic of fi.;•brilc urine-its concr11t1·ation, d1to 
to an inci·ca~wcl prnportion of lll'Pa and coloring matter-is alw:1ys 
JH'l':::-Pnt. AnothPr exception is the nrncmia clue to cli:-;p:i:-;t• of 
thl' kidneys: tJH' j)l'CSCnCe Of nlbnmPn, forml'd clement,, de., 
intmducin.~ rs::wutinl modifirationq i11to thP cornpo$ition of tho 
Ul'ill ', whiJt• it:-; qnantity nni1.::is wideJ .\· in lhl' difft'l'Pllt fOl'lll'.'i O( 

l\'ltal mi::·whi1·f. Su<'h dedn1io11-; from thP normal 8tarnlanl I 
JWl'(l only mP11tion; tiH-'Y 1wt>d not b:• <l<·scribed, as tbcil' co1111t'C· 

tion with an:rmin. i5 H'lT indirP<"L 
'_l'IJp funC'tion of the g'Pllt'J':ltin~ organs is oftr•n c1iSOl'c1NP<1 in 

nn:rrnic~ pt•rso11~; bnt tlw:::.i.::i 1li:-.;onlPI'~ arp not nlwnys the• ~amp , 

evpn in t'11• ~n111P Rt'X. In tlii..:~ male, almornrnl ercthisml rnuni
YOL. XVI.-2J 



festl•fl by ilH'Olllllt::lly C'll1i:SSiOHS arnl Vl"C'lllUtlll'P Pj:l<'lllatiOll clnr
iJig C'Oitu~, is not 1llH'Olllll1011 j it fol'lll'1 part of tJW .. initnhJc 
weakrn·~~., of the lll'ITous system. f-:omclimcs, howe\'er, the 
sexual appt•tite i:-; l P~sened, or en'n qnitP extingui~bed. In the 
fpmalP, thl' men::::;trnal flow is oftl'll h•..;:-:; abundant; sometimes it 
is nnestt>c1; but profu-.c m Pnstrun.tion or cn·n m<'nonhagin. arc 
ju~t as common. Thn JattPr, of conrsL\ will t<~ml to intensify the 
t•xi ~t ing- n.nreniia. Finally, many a11:emic womPn and girl:; s uffer 
fro111 1P11corrhcr,., wlticlt must be "ttributeil to tho "ltered staLe 
of the bloml; for it often makes its :ippC'arnnce n.rter the arn.u-
111i:1 ha s lasted for :-.omc time·, and yiPlcb to tonic tn•<'ttmPnt w·ith
out any local ri-11wcliL'S. On the othLll' ha.ncl, a profuse lencor
rlHral disr·h:trgr m itst neccl:; rc~ct unfavorably on tho very anm
mia o[ which it is n. re:-;nlt. 

TIHl gc'11Pnl course o[ sub::i..cutP aml chrnnic :uuemia varies 
witl •ly in inrli1·iclu:il casPs "nd in tlifl'"1"t'nt forn1s o[ the disease; 
it is chiefly dett•rminPd by the natnw or the effieient causes. 
80111<~ forms arc prngres-.i,·e (r. g., the :inmrnia as~oeiated with 
malignant growth::;, with lwctic frn·r, witlt incmnblP organic dis
l'asP), and tNminato soo:wr 01· JatPr in <.lea.th from Pxhnustion. 
01 !i<>rs impro\'l' after an intPrv:il; aml, if their cansPs ham bePn 
r~~nwn•d jn tinw, issue in completn recovery. In oth?rs, again, 
t\w imprornment is but 1xntia1; <'ithPe lwC'ause co1nplicMions or 
t'l'CJlll'l::C bN·omc ckn•lo1wd, or- anc.1 this h; more common
beca.u:-;e a certain lkgrre of an~x::mia and dPbilit-y pel'~ist ohsti
nalt·ly, in spi te of all remedies a nil ;iotwith;tancling the remornl 
of !ht' original raw•<'S ot the malaily. In tlw sections on Dnra
lion, hsucs, antl 1>rognosis, I sha ll t'ncle"1·or to elucidate the 
causes of tlti; peculiar beha1·ior o[ "ome rnrieties of anromia. 

Anatomical Alterations. 

J sha ll begin with a brief acconnt o[ the post-mortem appear
anr<'S in acute a!l(l chronic mucmia, limiting myself to those that 
result from tl1e hlood-change and not from any collateral disease 
(as in the syinpto rnatic forms of mucmi,.). 

The body or a patient who has snrcumbed to acntc oligmrnia 
after hemonhagc shows no signs of cmaci,.tion unless the hemor-
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d1agP has been prer<'d<'d by some cxlmusting malady. "'lwn a 
healthy man in th<' full bloom of lite has bled to cleath by acci
tl<•nt, e. (/., from a wottnc1, the well-nomisliecl condition of his 
hotly forms a Etriki11g contrast to its extreme bloodlessness. 
\\'hl'll clt•ath has been ushered in by general convulsions, 1·igor 
mortis comes on em·ly, and is usually well-marked; on the other 
hand, when clPath orcnrs dming a state of prostration by the 
gradual extinction of the functions most important to life, 
rigor mortb:> is gt1nera11y slight, ancl js late in making its appear
ance. 

The peculiar clerolorntion oE the skin, so obdous clnring life, 
is still 111on• apparrnt after death. OE cotll"SC it varies, as I ha,·e 
ah·cacly pointed out, with t11c original compk•xion, i.e., with the 
amount o[ pigment in the skin. Post-rno1·te111 stai11ing is either 
ah:;ent or inconspicuous; cacl:.neric hypostasi$, u~uall.r Yisiblt.) in 
dPpPnclPnt parts, <'specially about the buttock~. is wanting. The 
intcrnal parts a1·e likPwise bloodlPss; lwre aml th<'l"l' we find a 
n•gion into which what blood there is seems to han' gradtated 
(especially the post<•ro-inferior parts of the Jung>, the pa1·ts in 
the hincl<>r fo,s,'C' of the skull, the spinal corcl). The extrPme 
blooclh•ss1wss brings out the proper tint of e,·ery organ, as it 
cloes that of th<' skin; the kidneys are pale yellowish red on sec
tion, the li1·cr of a light brown or hull' color, tl1e spleen oE a pale 
brick 1·l'cl. On the othPl' hand, many differences of hue clepencl
ing on ,·aseularity, wliieh are generally most striking, arc obli· 
terat<'cl; c. (/., the gi-ny ancl white matter of tlw brain, the COi-ti
cal and 111ed11llary portions of the kicln<>ys, are lPss sharply 
markPd ofl' from cach other in the body of an anrcmic person 
than thPy g<'nernlly ate. \Yhen any organ is cnt into. the quan
tity of blood that oozf's from it is exceedingly small; the tissues 
gPnPmlly are driC'r, fil'lner, nncl rather more compact than usnaJ. 
Tlw tliminntion in rolume is more markecl in some organs than 
i11 otlJPr:", e. g., in the splPen, whose capsu le ls wrinkled, nncl 
thnl'fore loolrn as if it were thickened. Tlwre is ,-cry little blood 
in the hcnrt nn<l gn•nt vessels; the latter are frequently empty, 
while the cad ties of the former contain on ly a few pale coagula. 
The heart is ofteu Yery lirn1ly contracted, smaller than 11sual, 
and with its walls proportionately thicker; in other cases, again, 
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especially when the patient has been long in dying, tbe heart is 
found relaxed all(l of it; ordinary size. 

The micro::;cope detects no strnetnral alterations whnte,·er in 
the organ; of a man who has blecl to clmth. Shoultl the fatal 
issue 11a1·e been delayed (c. g., for a few days), or caus1't1 by a 
fainting-lit during the stage of conntlPSCC'llCL', signs of incipient 
or e1•en ad1·anccd fatty degeneration may be founll in the mus
cul::i.r sub:;lance of the heart, the inner coat of tho great ,.l'S:Sl'l:::, 
tlie gastric glands, the hepatic cells, anil. renal q1ithelia. '\\'Jwn 
severe oligmrnhL lin.s lasted any time, sue It appearance::; tll't' \·ery 
common (i:icle i11fra). Under similar circumstances, there may 
be some ill'Opsy; sl ight mclPma mcty be apparent abottt the Jpg;, 
to:;wther with some ascite::; or llydropel'icarc.lium. Any consiclcr
ablP amount o[ dl'Op>y, 011 the other hand, is as u11con1mon as 
well-marked L'maciation or marasmus. 

Subacute :111d chronic anromi:i clue to othN cansrs exhibit a 
grPatl-r '':..11-iPty of post-mortem appearances. The following gen
ei-al inc.licatiun:; mu.st suffice : 

The boll.)', as a rnle, is slightly rigid, marked by a few l'O$Y 
stain::;. CaUan.•1·ic hypostasis is either absent or slight. Tho 
su1face is of a pallid or ea1thy l111e. Thero is nea l'ly ailrnys 
so1110 emaciation, 111:111ifested (in the absence o[ cll'Opsy) hy tlie 
skin bL'ing thrown into folds, the subcutaneou::; fat beinµ.- thin, 
the 111u scle::; wastl>d. The mara.smm; is ocea:;ionally extreme 
(es1wcially in cancel'Ous or plithbical patic•nt;), tl1e co111plcte 
absence or subcutaneous fat ancl the wasted condition or the 
mu scles making the co1·psc resemble a skeleton loosely 11'1'appec1 
in !'5ki n. \Yh en the marasmus is le::;~ severe, it mny he altogl'ther 
ma$kCd by crde111a. Drop;;y is mo<t common in those fol'mS of 
an;cn1ia which are cauS<'d by a drain of albumen Crom the blood 
(thl'Dugh the kidney$, bowel$, etc.) . It shows itseH in th<' well
k11own fol'lll of ll'nSC mclema of the snperfiC'ial soft parts, and 
thus prevents any accurate estimate of the dPgree of en1aciation 
pr<'sent ; but, if we cut into the dl'opsiral tissues, they often 
shl'ink into a surp risingly small bulk as the sernm pours from 
tht> incision. 

'\Vhil r consid1'rable anasarca is chiefly limitPtl to certain 
special forms of subacnte and chro11ic anmmia, minor degrnes of 
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pn:fiy crcl ema , patticnlarly of the lower limbs, are often noti ced 
in con 11ection with el'ery 1·ariety or ol igm111ia . Intel'lla l dropsy 
obey s the sa.me law, for, while a moderate degree of ascires, 
l1ydrothorax, hydropericardinm, etc., is a common post-mo1tem 
appeara11ce in an: cmia of the most direrse origin, copious effu
sion into those cavities i s nJmo::;t e11tirely confi1wd to th o::;e more 
iletinite forrns of oligmmia which are distingu ished by an excep
tional de1·elopmrnt of the so-called " hyd,.,cmic crasis.' ' I may 
ad l that both obserl'atioa dming life ancl post-mortem inspec
tion furni sh numerous excep tions to the ordina1·y rnlP i11 both 
directions. Dropsy is occasionally abse nt whe11 it 111igl1t Iail'ly 
be expL·cte<.1 to occur; sometimes it is n~ry sercrc without its 
usual causes hnxing been in operation. 

Be,;ides the possible clisco1·e ry of dropsical arcumulntio11s, 
pogt- mo1·tpm inspection may disclose 011c or more of the follow
ing a ppl'!.l ITLJlCt':-3 : 

The quantity o[ fat in those d Pcper parts where it n R<rnlly 
acc11111ulates-c. r;., the Yisct>ral layer of the pericardiu111, the 
g-reat onll'nturn 1 thu 1w1·in·nal ti ssue-may b<' l'l-'dueed, ns it i:-; in 
the pa1111ic1ilus. Ju ext l'emc m:uasmus the fat 111:1y !1<t1·e alto
gl'tht•r disappeared, lt·~wing nothing but t'lll}•tr ar<·olar ti::;sne 
hehint.l. The JattL•r, under such circu1ustane<'~, i s glas:::.r nnd 
translucent, and o r j<'lly-likc consistency. l\Ion•o1·el', Ilic intc• rna! 
organs nwy b d m ore Ol' Jess an;cmic. presPnling those ni riations 
in color and bn lk whi ch ham a!i·ead.r bPen rdl' tTecl to. The 
blootlh·ssnpss is associ atPd with actual wasting , will1 a po~iti re 

diminution in the size nnd nnmbl•r of tli e tl'xtur:1l L' l <'1111• nt~, 

ascertainabll' with ce1'ta inty by ca l'efnl rnicl'oscopirnl <·x:1111ina
tion . The ch•gn-'P o[ atrophy, mPastu t->d by lo-.::-; of Wl'ig\1t, Y:lrit>S 
considrrably in cliffer1•nt organs, and i::;, upon tht' whol1\ fa r le:-;s 
than the wasting of the adipose t i s~1w; on th~· otlil'r hnud, i t is 
l!l't'ateJ' than that or the \' Olunt:tl'.r musrles. Tlw spll'Pn ap]W:ll'S 
to Jose lll Ost, the br:tin }t;>:l::'t \\"Pight in m :H:1Smir conditi o n~ O[ the 
sy ::'tt> m, ahrnys exrPptin ~ tll o-.e symptomatic form s of an;cmin. in 
which the results mny be con1plicatPd by th e pl'ima1-y cli smse. 
(For dPt:tils, eonsnlt th e sect ion on Special S!/tl!jJtomatology, 
und<' r th,, hmd "Ma1·asn111 s " ). 

The lteu1 t and great 1·essels contain less blood titan u sual, 
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bttt mor0, upoll the whole, thall they tlo ill acute amemia after 
ltl·monhagP. The coagula. are oflen pale in color, lax, a11cl poor 
ill precipitutetl fibrin; blood, which i:; still fluid, may l>e pre:;ent 
with them. The heart is usually small aml relaxed; its th;:;nL», 
indudi 11g the culuntJWJ ca,nu:t.e ancl ows<.:uli papillaJ'es, wa~tl'd 
an<l pa.le; the right ventricle, however, is not seldom fouud 
moderately dilated and witlt its wall:; con:;iLlerably thinned, 
maki11g the 01·gan, as a wlwle, appear broadt•r than usual. 

I ham stil l to allude lo a peculi:tl'ly interesting group of 
strnctnrnl al Ler:.ttions, indicating degeneration or ti::;sue eh•rnents. 
Snell alterations uro often met witlt after tlc:ttlt ill cases of sub
acute anc.l el1ro11ic ancemia) and may be most satisfaetorily 
stuLlied in the rnuscular substance of the hm rt anL1 ill the arterial 
system. 

Under the n:une of "nn::emic fatty heart," Ponfick describes 
a diffuse form of fa.tty degeneration of lhe ('an1iac mu~cle, unat
te11L1ed by hypertrophy or n1l1'ltia1· miochief, which occu1·s in 
connection with every ,·ariety of sen~re aml JH'OtmclP(l anmmia. 
H L1iffe1·s from the sen il e form of fatty 11eart in not being a:;so
cialPd with cl1ronic endoctrte1·iiis dq/ornwns. It pre:;i>nt:; itself 
as all inLlPpendent disease of the lwart. Allliil the llluscnlar 
ti,sue which has Ullllergone ilill'u:;e alteration, bnt whose fibrillro 
do not g<'nl'mlly exh ibit any very aclrnnccLl <1L·g1·ee of fatty 
change, we come acrns~ a variable nurnbcr oC palehe:::; in which 
the tll'gC:ll<.'l'ation is l'X:treme. rl'lwse patc.:lws ::tn' ch iefly si tuntecl 
in tho 11msculi papillares, and may be rerognizt•t1, en'n with 
the naked eye, as yellowi:;h, opaque spots aml stri ::e. Side by 
side wit!L these a~1generative changes in the muscular lis~lll~ of 
the heart we usually linL1 alterations of an analogous kinLl iu 
thr inti ma. of tho aorta. ancl large :.ll'terit?;:; gPllL'mlly j ~011JPtimes, 

though less frequently, in tlwir middle eoat as well; lastly, we 
may tletect partial fatty degeneratioll or tho capilhnie:; (more 
especially in the brnin). 

The chan~cs in the amtn will be dc~crihcd more fully when we come to trcnt of 
in ch lurosis. In this peculiar form of amcmia the 

anatomical possesses an exceptiona l ckgrce 0£ 
clini cal and etiological significance, cmhrnccs far more than the dcgl·ncrutive 
procc~scs alluded to above. I may just mi.:nLion llcl'C that the opaque, )'dlowbh 
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spots nnd strim, hy which the un:umed eye is able to distinguish those parts of the 
nrt"rial intimn which have undergone fatty change, are found. on closer i n~pection, 

to con!>i.;,t uf innumcrahle ycllowi~h dots, every one of whith corresponds tu a con
nective tissue corpuscle in a. state of fatty degeneration (Yi1chow). 

But traces of fatty change or signs o[ :uhalll'1'<l d1'ge1wrntion 
are also mL't with ebewhere, e. :;., in tllp n·nal Ppitlle1ia, thP 
hepatic <'<·lls, the epithel ia lining tlw tnbulm· i;a>tl'ic g land s, et<". 
(Ponlitk). That these tokc•n:; of sl ight 01· sc•,·ere parenchyma
tous d11grne1·ation :J.l'L' Tea lly dtte to the anremia rna.r he infen ed 
from the fact that they coexist with t!tl' rnost cli,·er,;c fonnH 
of this clbPase. l\Ioreovel', it lms bt'l'll sho\\'11 by l'X]ll'ri lll Pnt on 
animal s that the altemtions in qttt•stion are iurnriably protlucecl, 
soonPr or later (Perl. l\Iana<;:.sl .. in). iu comwq11Plll'(~ o[ Be,·ere nnro
mia. of artifil'ial origin (topious a11d repl~~1t1lc.l blPeding, sta L'\'U
tion). I!Pnce, there can hcinlly be a doubt '" to the eausnl 
relation between the altel'ecl state of tlie blootl aucl the tissuc
cha11gl'.s. 

P.:rl hied clog-s nt inten'ais of from fh"e to seven dJ.~·s, t01king: at c,·ery operation 
n qu·mtity of hloocl t·quivulent to three per cent. of the body weight; nt the end of 
two months post-mortem examination furnished distinct C\'id~ncc of fatty dcgencr
n.tion of the heart, hcsiclcs wcll-m::i.rkcd mamsmus. It !:ilwuld be adcl~d, however. 

th at th'~ 

to L.5 per cent. o( the body-weight) renw.int'cl 
quite lively, and prescutccl no after death. In the dog, as in the 
lnuunn subject, the fatty degeneration wa~ usually most miu·kcd in the 11111sculi 
pnpilliircs, but it was less ndvanced in the former than in the lnltl'r; for wlw1en,; in 
lll:"ln the· fatty change mani fcsts itsr•lf in the form of opaque ydlowi .... 11 ,;pot" and 
stri~. iu the <log it is diffuse nnd more moderate in degT<'C'. 'I'h<' 11111Rr11li pr1pillttrrs 
were always fuund more se,·c rcl y affected on the left than on the ri!..rht side of the 
heart; the sam1• difference was noticed between the mu~cular walls of the two 
ventrides; laslly, the walls of the right auricle were lc:..:;t altered. 

)fo11:1.s~vin had previously notiet'<l th:lt in rnhbit,;;; clcprin~1l of food, fatty dt•gcn

eration speedily ntt:..cks thr renal cpilll('lia ttub·-cn:-.ti' makin!.! ll!l·ir 
the urin.·); s im ilar clmn;:res t:i.ke plae1• in the lH'p:llic c"ll.;. tl1<: 
tary nrnscli.>~ and of the hcnrt-c\'('n in 
histolog-ical clatn. 

dc.~cncrntion or the so frerpirntl.\' met with in an:l:'mic patients \Jeing like
Wi!-IC attributed to the impoverishment of the blood and thr stntc> of in:mition to 

whi('h the org;111s arc reduced. (Further details on this subject will be giYen in the 
ensuing section.) 
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Special Symptomatology. 

(Analysis of the Individual Symptoms and Post-mortem 
Appearances.) 

The immense niriety of pathological phenomena presented 
by anromia may be most easily and naturally reduced to order 
by a. classifi caLion under three heads : First, ,..,.e must consider 
the altered properties of the bloocl itself, tracing them to their 
source in those primo1·dial disturbances whose conjunction forms 
the ess(•ncc of anmmb (Cf. Introduction) . Secondl?J, as a r»sn lt 
of the blood-change we find a series of constit utional sy mptoms, 
among which are the comparath·e bloodless1wss or the different 
org:!:1s, the drnpsy, the fa.ilnre o( tissue nutrilion, the l'<'dnct'cl 
level of tempernture, etc. Thirdly, in contraot lo these consti
tutional phenomena, ' rn linve a set of local symptoms whose 
intimate co11nection with pnrticnlnr organs and systems remlns 
it nPcessary to group th<>m anatomically. I shall follow this 
ordtll' in the ensuing pagPs, and try to furnish nn analysis of the 
JTIOJ"e i!llpOl'tnnt phellOllH.-'JHL of thP dis1:iase, RO fa1· n:; thP t'Xi.--ting 
stute or our knowledge and the limileil space aL my disposal will 
permit. 

I. Alterations in the Blood. 

1. Color.-The blood of un umemic pPrson, whether examined 
du1-ing life or aft<>r death. is of a bi-ighler tint than usual. Tho 
pal p1· ln10 of tlw blood must. of course, be attrihnt0d to the 
diminislwd amount of coloring matte1· it contains, and-Rince the 
lucmoglobin is contairn:.d in the rt>d corpusrles-to nn abnorma l 
condition of thes!' elements. This, in its tnrn, may consist 
~ilh(•r in a nunwrirnl diminution of tll(> rl'(1 disks (oligor)·thre
mia) or in their contain ing an abnormally low proportion of 
li:-Pmop;lobin (olip;ocl11·oma'mb). As a fnct, thP two dP1·iations 
from the lwalthy standard appear to co-operate in producing the 
pnh:llPSS or :rn:-T'mic blood. As J'Pgnrcls th e !llH"C'lllia. clue to 
h emorrha ge, indeed, Vinordt has found, not only that the pro
portion of red disks (ascertained by direct enlllnerationJ under-
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goes progressh·e diminution as the nnmmia is more nnd more 
SPvere, but nlso that the indiddual eor1rnscles beeornp Ybibly 
paler in hue, whence they may be inferred to contain ]('ss. hm
moglobin. Of c<rnrse, we cannot be sure that the red di~ks 
urn.lergo sim ilar changes in otht>r Iorm::3 o[ amcmia. as well; we 
clo not know in which ol them we may as:::;ume a similar co111bi
natio11 of oligo<'yt lucmitt with oligoehronucmia to exi::lt. lll'nce, 
we must not <'Xceed lhe general i:;tate1 11 e11t that tiJL' b1·ightcr color 
of th" blood in most cases of so-call ed nn<cmi:t is due tu a di111in
isht'd ]l<'l'Centnge o[ hmrnoglobin ill that Jluid , l<•al'ing it J'u1· 
future i11qui1·ies to decide on the exact mode in which this 
cli111i11ntion romE:.\s n.hout. Inasmneh, howp\·e 1', as tli0 physio
log-it'al fo1wtio11 O( the red ('Ol'JHIH']PS i::; prilll:ll'il_r dt'})(-'!Jlll'llt 
on the l1mmoglobi n thc>y contain, it follows that any 1·edul'tion 
in the pPrcentag<\ amount of coloring mattt·r in thP hloml (a'('Pl'

tainecl ro11gli ly by nwre ins1wction . mme prPc-i::i1..'ly hy dH•111ieal 
nnalysb aec-on1ing to the• mt'lhod of B1•c·qu<'n·l ant1 Rodi1•r. or hy 

n""'"" of \- it•ron1t and \\'ekkt•r's color sC'ah•) must lw clinie:illy 
cquiralent to tnw oligoC'ytlicrmia. By thu:::; t>Xtt'nding our ron

cPplion of oligocytlimniia so a::; to makv it i1wlt1dP oligol'liro111rc-
111ia, n·p may snft>ly inf Pr it::; pn1:5e1H.:e (a~, indPed, we do daily) 
fro111 the al teretl color o[ the Llood. 

Neither here nor elsewhere can I tfo:icl'ihe th e ,·nrious mc>thocls c>tnployc>d in tho 

The read ·r who d 1·sire!' to liccorne acquaintl'tl with 

The pale tint of the blood in any int1h·i clnnl case must o\wi-
011>1,r be pl'Opo1·tion:tte to the d••gr<'t' o[ importa11C'e a,;si1111 ·d by 
oligoeytltc.cmia. among the p1foury elrnn~e.::; ta kin .~ plac·p in the 
nut1fr11t fluid. Tho::.e eau:::f"S o[ :rnmmia wliil'h operntP i11 ju1·i-
011~ly on th1\ rt>d ro1·pn$clP::> will thert>fore stand foremost in l'Ob

bing the bloocl of its color. Sa eh ""use,; arn: loss of hloot1 hy 
l1t·11101Thage, toxic :rnd infl'ctin:. 111·oc1\sst>S, cli~c1ase of the 1·yto

g<'nic orgn11~, fl'l'l'I'; but,'" I h:11·t· nll·Pady point<'d out (i n the 
S<'ction on Rliolo.rt!/), all tht> can,eo; of :inm111ia, clin•ctly 01· indi
,.,, .. rly (ns by gi1·ing ri se to hyp ilburnino;is) tend, soo1wr or 

late1·, to induce oligo<·ythmmia. II.·nce, the colo1· o[ the blood 
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iu anrnmi c patients will nearly :ilways be pah•r than that of the 
blood in health. The only possible exception lo this rule may 
occur in cases where the oligrn..:ytlu .. cmia. i:-; a ssoeiatetl with g reat 
los:; of water. The incn·asecl concentration of the blood rnny 
enable it lo reta in its depth of color, Holwithstantling llw loss of 
a Jarge proportion of its 1ncmogloLin. (.;o n\·c r~el.r, tllc rett>ntion 
of waler (as in 111a n.r forms or renal disease) ma y cause the blood 
to appt''"" pale without any reductio11 in the total n11111ber of the 
retl corpttscles. Lastly, the pa leness or the blooll in leukh1l'111ia 
is due part ly to an oligo.;ytlae,nia rnbra, partly to an absolllte 
incn•ase in the nurnbcr of leucocytcs. Ko"', if we put rn;ide 
Lhose pec uliar casp::; in which the oligocytl1~e111ia is inn lll<':tsure 

relatice, we may lay it dow n as a rnle that palcnPss of till' bloml 
is charucll'l'istic o [ amcmia.; that it i ::; neady always due to an 
absolute oligocytluc111ia, ant! that i t co ns titu tes an approxima
tir e u1 ea::;ure o[ the degree wliich tl1e latter cl1nnge ha s rt>ad1ed. 

2. QnwtilfJ.-Tho total rnlume or the blood is u;uully 
red ueed in a11mrnia. In man y for rn s of the disease, in tl t•ecl (1'. g., 
ae11te arncrnia a[Ll'r hemorrhngt', au rn mia o[ the last stuge in th e 
ca11ct•1·ous cachPxia, anmrnia d11e to prolractetl f,·,·e r), the 1w1uc
tio11 - a s pron•d on po.st-mortem exa mina.tion-is ext1·cmP. In 
othPr [orms1 again) it is relatively in sig nificnnt w11en co111pared 
wilh othe1· cha11gt•s, a. g ., with the loss of colo1· or the tl<'gn•c of 
clil111io11 (arnemi:c caused i.Jy tliseasl' of the splee n and ly mphatic 
glands, that due to exhausting di sc h:i.rgt•s, e tc.). , \ny l'Xact 
c1Ptl' rll1inalion or th e total \"Oi lllllC or th e lJJOOLl cluring life i; obvi
OU,:;Jy i111p1-:wt icable, ancl nil but i111praeti cahle en•n a[tp1· dmth. 
Oul' <-'StiuiatP in any giw• n case must always be highly approxi
mat i,·e. Ir we procct'Ll to inqu irn how the volume of blood 

. comc•s to be red uced in a.uremic conrlition~ or tile sy~tt'm , we 
shall find the sPq uenre of e,·cnts \'ery clt•ar in onP form of the 
malady, d z., arute anremia. a fte r profu:.:p b10Pcling. I need 
hardl y b1-ing er idence lo pron· that a rapid and ahnnclant hem
orrhag<' mnst nt•eds diminish th<' qnantity of blood in the body 
(though not by an y means i11 din•ct proportion to t hp amount 
of bl ood lost, p. 327). Bnt <>n• n wh t· n tlw nn:l'mi:i. is dtH' to 
repea tPd IOSSPS of small er qtmntitit•s or hlood-still more when 
it is cltte to other causes than hemorrhage-the total volume of 
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the blooil is founil to be rellucecl, and we han' to explain how 
this is brought lo pass-what are the conc1itions that lmLl to a 
dimimttion in amount o[ the most Yoluminous eonstilu•·nt of 
the nutrient fluic1, viz., wate1·. E,·en aclmilling that many of the 
noxm that imlnce oligternia in the clinical Sl'nsu of the tl'J'lll 1 f'. fl., 
exhausting dis.ekuges, withe.haw a quantity of water from thci. 
blood, there Uoes not ::;eem to be any reason why a coJTcspOml
ing amouut or watl'r sho ulcl not be taken up lrom the tissut>s or 
the stomach to 111ak1• goocl thl' llcticit. Nay, there i" plenty o[ 
c1irect e\'iLlcnco to show that such compen:<alion is co ntinually 
going on; so that when we find symptoms dn1-ing lifH (<'S]X'eia lly 
tile stale or the pul;e) ,ancl appearances arter ckall 1 pointing to a 
pcrmancut rednl"tion in the \'Olume of the blootl, Wl' cannot hut 
l'egard tlie fact::; as si ngulal' and enigmatical. Nonl' the le~s is it 
ll'UC that the prinoe CaUSl' or the pht•nOllH'nOn has airt'ady bL'l'll 
lllPnti01Wd (p. 31 i)-it is the hypaJhnmino,;is of the hJooLl. ~\. 

Certain portioll of the water or the blood is Jix.1•rl in arn1 illl'Ol']lO
ratPU with the albuminates of the plas11m in ,·i1·tue or th"ir eol
loid nallll't'. It is thereby rende1·ed in a <'Prtain sense Jl''l'll"t
nent. The re::;idual po1'tio11 or the water is suhjPl't to gl'(""at 
temp01·:uy ntriatious in consequence of nbsol'ption frn111 the 
stolllaeli, ete. llence, the a\·ernge ,·ol11111e of the total blood is 
prim:cl'ily n•p;ultttl'c1 by the proportion of albumi ncite:; in the 
plasma, lllld m USt tJterdore be l'eL] Ucec1 by the j)l'CSL'nl'l' Of :l boO
lu te hypalbuniinosis. Now, as mo::5t of Ll1e t·nuses o[ :rn:t~n1ia 
incluce l1ypalbn111i11o:;is as their pri111ai',I' ancl ilireet !'Psult, !ht•y 
must necessarily (apart from conntL•raetinp; inlluenet•s) tl'nLl to 
diminish the total \'olume of the blooc1. ;\fo1·po,·1•1" I hi' "'line 
ingredient::; of thP plasma. stanfl in somP ill-undPr::;tood l'Plation 
to tht~ osmotic phenomen•L going on in tlw· organism, aml PXPI't 

an i11ll11l·nce upon the elim ination of watl~r tliron .~li thP ~k in nrnl 
kid11Py>, and thus upon the ,-olnme of the hloocl. Kow it has 
bePn >how n by U. Schmidt that tl1e salts of the blood s tand in a 
definite re!'iproral rl'latio11 to its albumen, one part of salts !wing 
takPll 11]) fl'Olll the tiSSll~S for nine parts Of albumen withtlrnwn 
from thP blood. The con1wction bet\\'een tlw \'Oinmc antl the 
cente"imnl composition of the blood thus nssnmrs n more com
plex aspect, and cannot be explained by the cl<'g1·eo o[ hy pa l-
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buminosis alone. Finally, the elimination o[ water lhrongh lhe 

kidneys, lungs, or okin may be intp1frred with-or facilitated
in many cases o[ arncmia, by Jocal disease in those organs. 

Thus we see that no vl'ry oi mple answer can be given to tlie ques

tion concerning the way in whi1·h tlw total ,·olume of the blood 

lwromes climini,;hpcl in the cliff<·rent fonns of an:cmia. So much 

we may safely assert, that any hindern111:e to the exrrl'lion of 

watPr. snch, e. r;., as is offt>rcd by many diseases o[ the kid1wys, 

tcrnls to oppose any lcssP11ing or the rnlume of the bloou; un

less, o[ cour:::;e, the simultaneous occun·encl' o[ dropsy 1wutml
izt•s the accumulation of water in the vascular system. ( Yide 
fofra.) 

. a. Other properties qf tlte blood (con;istenry, roagnlability). 

-l3t"':sides being palm· in color and rt->dncecl in Yolunw, the 

blood of anm111ic per,;ons is u:rnally thinner than normal blood, 

allll coagulates 111orP ::;lowly and IPss firmly. These fratnres are 
co111111only 11oticed after d<'atl1 a:; well '"° in life. The smaller 

prOpOrtiOn Of COJon•ll pJc•nJl'lllS SllSJWll(lt•U in tit(' plasma, the 

l L'SSP nPd quantity of' alhun1i11ntt->S, thl' in<TensNl nrnount o( watPr 

- til<'Se a1·p clo11bli<•'; titP (";tllSt•,.; O[ tite thinness Of lhl' nut1·i<>nt 

1itt ic1 . (CL the ohs<'IT:tt ions nmll<· ab<we conc•'rning thP pm,siuil

ity of an inc1·t•asl'd )J<'l"Ct•nta.'\"e of water in the blood.) ,\p;ain, 

th<• indisposition o[ the hloou to coagulat<', and the sca nty dots 

fo1'11 1ed. point to " simultaneous diminution of its fibrin opl nstic 

prn1w1ties and of tltl' quantity of libl'inogP n it contains. Since 

till• fibrinogen is prnbably con\"P_l"<'d to thP hlootl along tht' l_rm

phatic cha111wls from thP ti>snes ( \ 'i1·rhow, CPll11laqmthologir, 

I\' .. \nttag•• (1871). p Hl8), and appPar,.; to he a l"·oclnct of 111,,ir 

:lt'ti,·ity, it sePm~ n·asonahle to nttrilrntt--' tlip hypinosis to dirnin

islt<--'d t->IH"'l'g')' O[ tissue lllPt:llllOl'})liOsis. \VhNlif'I' thP low dPgn"'f' 
Of fi\>rinnplastiC ]10\V('I" C'Xhibitt•d hy tlH' hJoocl be ill ally way 

connPrt<:\<l with tliP ol igo(·yth:cniia 11111 st for the ]1l'PHe11t bP left, 

n11 01wn qnPstion. 'rilPn"' are many p;l'Onnds for lhinking tltnt it 
b. For. siJl('I? lhP l't>d eorpn~l'lP~ :ll'P n--'ry rich in fihri11oplnstic 

rnatt <·t· (.L Se111niLlt, Kueh1H'), it do:>s not sc•em fnl'-retclll·d to 

SllpjlOS<' that th<> slow roagnlatio11 or ;in:cn1ir blood may be 

co111H-'l'tl'd with its pon'1ty in color<->d Pl.,m Pnt~. Against this 

view, of cou rse, is the fact tlmt wholly c],,f\b:'inatecl serum still 
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retains nn abundance of fibrinoplastic matter. _\ccon1ingly, the 
latter cannot be exclusirely limited to the red coqrnscl<·s; it i:; 
present, iu cxce;:;s, in tlie p1asrna. likewise. There is )'Pt another 
fact in support of the dew that the tardy coagnlation of the 
blood d<'pemb on the oligocythmmia. " '" know that oxyg-t·n 
favors coagulatio11; tlta.t blood drawn from the vPssels coagn· 
]ates lllOl'e quickly in proportion to the nmonnt of oxyhm
moglobin it contains. Now, as the amount of ln:cmoglobin is 
diminisht>c.l in amcmia 1 we may assign th is as n. cause of the 
impairment oI Lite librinoplastic energy of the blood. 

II. Constitutional Symptoms. 

The constitntional symptoms of anmmia are of two kinds. 
Some are a dire•·t l'l»Ult of the visible altl'l'ationo in thu statP or 
the blood which h:t\"<' jm;t bt>en c1<•sc·1·ilwd. Oth.,1·s m·p dnP to 
the in!lrn·nce of the fundal!!l'ntnl c1isorc11·rs, chielly hypalhn· 
minosis and oligm·yth ccmia , wh ich 11ndPrlie tho::;p alterations 
aud modil'y till' n11td1ion of the entire organism, thP ntolPetdar 
cl1angPs tak.i11g pl:u·p in it, nncl the Plll! l'gy that it di:-:.pln.n;. 
Arnong tlu~ for1m·r 111ny be 4?J1U1 11 rratec1 the a\t11rPil color and 
consistency of the oki11 antl other partR, :tll(l t11P drOJl'ical Rj"ll lJl· 
toms that aI'l' so often obSl'ITed . Among the laltl'I', tlw g<'JH'l':t l 
emaeiat ion of tllv body, tile d1·g1~1wrat i n~ pl'Ot'l'S::.-lP$, tlir n1 otli!i 
catio11s in the i1u:.:011w ancl ex1wnt1itu1·e of matter and L'llt> l'gy 

(fonu:ition or IJl'l':t, pr0l1llction of hmt, etc.). 
1. Ovlor and consiste1u•11 ( ·' forgor · ') r1f llir skin and oilier 

parls.-The 1wcnlim· tlc•eolor,1tion of the sld11 nm1 ,·i,;ihl t' mncons 
memhrane.s wliit'h ::lllrcmic patie11ts Pxhihit during lift>, and 
whif'h 1 a.s we }par11 by po.:;t-mortt.->m exn111ination. i::; comn1011 to 
all the intPrnal \'iSCl'l':t as well, depPncb partly on till' palP1wss 
or amc111ic blom1, partly on the small quantity or blood con
tainl•d in the rnrio11s ol'gans, pa.l'tl.r on their diminished "tur
gor.'1 The llOl'lll~ii hut• or tlit• tissues dl'}WllCls in p;1·c~at mensnre 
on tl11·ir Yaseularity, a i1 ·finite proportion of blood·rl'd !wing 
con1bi1wd wilh the ~1w.-ia l tint of the tis5t1<'·Pl1•n1~nts. As the 
su1wmdded redness is wit\1(1rawn, the eolor that is 1wcn lia1· to 
en~r.r organ starts into grea ter distinct11ess. Again, the dirnin-
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islwd "tnrgor ., ancl collapse of thP <' lllpticd vessels bt'ings the 
tissm-'-dements into closer approximation; h<•nce, any tissue 
which has a d Pfinite color of its ow n will 111:tnifPst it not only in 
a rnore 1111mixPcl , but in a. morn in tense for m. The~e statements 
are aclmimhly illustmted by tlw skin, which ad111its of being 
watclwd aml st ndi ecl during life. Not e1·ery 01w is rPtlllPred paler 
by amcmia; tla rk-complex ionecl persons aml th•' dark-skinned 
rul'es or mankind nctnally g row dark.Pr under H8 inlluence. 
This si ng ular fact is J"L•adily explainl'cl by the consiclerations 
gi1·e11 aliove, as was p ointed out by IIebra. Tho rnl e fail s to 
hold good only when the an;crnic skin of a dark-complexioned 
pernon lwppens at th e same time to li<' O)(l Pmatous. F o1· the 
co1·ium is then satLLrated with an all lrnt co lorl<'ss scrum, and the 
pigmented elc111 ents of the rde ,1Irtlpigliii are st'p:natPd from 
one an otlu ·r ; ht•nce, the surface grn ws ine\·itahly palp1·. _\nremic 
patiP11 ts with mul'h drop<y (e.g., those snfl'ering from kidney 
cliS('asP with albuminuria) arc always \' ery pall', whether their 
ski11 liappen to he loacl ecl with pig nwnt OI' not . 

Fol' th<• n•st, it may be laid clown as a rnle lhnt the clecolora
ti on of l11t> skin and otlWI' pal'tS in amc111ia, 11·iJl be proportionate 
to thl' n·duction in the total a111ou11t of blood in tl1c body. nnd, 
mol'c' pal'licubl'ly, to the porerty of the ihticl in n•<l rorpnsc!es. 
Hf'ncr, tlw mo~t (1 xtreme. dPg1·ce o[ d<1colo1·alion, during Ji[e and 
nJt1•r c.ka.tli, occur:; in anremia, after lu•111 onh::tg<'. The symptom 
is lik <> wi se well markecl in those fonns of th e di sease which al'e 
charac·t<'l'izrd by se 1·el'C oligocytlucrnia, wlll'tlH'r this ho clue to 
i111nwdiatP clnnrngc inlli ctecl on the col'pusclPs, as in pl'otr:ictecl 
fevers, c1ise:uws o[ th e spleen, et<'., or be ui a :secondary kind
n.n element. in ml\'ancetl marasmus . 

On thP otlwr hand. th e diminishPCl "tnrgor" of pcl'iphcral 
part~, which. n.R Wll hanl seen, contrihntes to rn otlify their color, 
is excl ush·cly dnc lo the ll'ssenecl amount of bloocl they contain. 
ITt'IH'c, it is most mal'kPcl when the total 1· olumc of bloocl in the 
botly is greatly 1wlnccc1, as it is in nrntc amcmia after lwmor
rhagP; also in s tates o{ extrpme inaniti on or exccssh·e consump
tion (canrern ns marasmns, hecti c fe1·e,., etc.). 

Bnt it mnst not be forgotten that both the color and " tnr
gor" of visible parts, since they depend solely on the amount of 
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blood thcsr pai·ts rontain, an· liah! r to be modified, not merely 
hy the color amt ahun1lance of the blootl in thP body, but also by 
the way in which it is clist1·ibnted. But the lattPr is n•gulated 
by tlw !wart's action and the tonus of the periplwral artPrioles. 
"'e know how sangu i1w peopl.; tum pale, how the ir features 
shrink, when the hea1t's aetion is reduced to a minimum by sy n
CO]l<' 01· nansl'a; in much the same way the s nprrfic-ia l »essl'ls of 
amcrnic peroons arc habitually rathe1· empty, he1·ause tht>ir lwarf s 
action is always weak nncl not sC'k1om inad Pqua t(' . rrliis en use 
1111rnt :\t'eordingly help to render th ei1· skin pale and to lessrn its 
natural "t 11rgo1·." On the otht•r hand, e\'en nn nnrcmic sn !Jject 
will flu sh wht•n the heart is temporaril y excited, 1•spvcially if 
the cutaneous aiterioll'S arc sim11lta neously rela xetl so as to admit 
more blood. Inasm ul'l1 as tlw ,-aso-motor system is re111a1·kably 
nnslabk i11 the majority of nrncmic 1w rsons, tl11·y are cmilwntly 
liable lo pa1·tial fluxionary congPstion of the skin [rnm tri!ling 
causes. 'l'hey blush easi ly under the inflnence of emotion. 

2. Dropsy.-The dropsical symptoms whose predilection for 
certain forms of an;cmia has a lr1•acly been allurll'tl to, arP rhit•lly 
clue to the hypalbumi nosis of the blood. I ha,·c alrmdy pointt'cl 
out that the Yolumc of the blood ch•pelllls m'1inly 011 th e amount 
of albumen in its plasma; albttml'n !Ja,·ing powPr to absorb 
wn tt•r a111l incorporate it. lI'nre, the !Pss alb11111<•n the blootl 
contains the less wat<·r cloes it take 11p from tlu· ti ssups-thc 
s111a!ler the prnportion of the in terstitial juices that finth its way 
by osmosis into the blootl-stn°an1. Aceonl ingly, hypalbnminosis, 
when it has rPnrlwd a certain point, inev itabl y caus('S stagun tion 
in the in terstices of the ti:ssues, and titu:-; gh•e rise to ~dl'llHt j 

at a later 1w riod, large quantities of scrnm acc umul at<' in the 
serous radtiPs (ascitt•s, hych oth o1·ax, etc.). The precise dP~ree 
of hyp:t!huminosis requ isite to protluce dropsy cannot he clPfi
nitt>ly !iwcl; for the quantity of flui<l in the lissncs docs not 
clepPllll nwrPly on the proportion of albumen in the bloocl, but 
on tlw bloocl-p1·pss11re likPwi" '· Ikner, the statRment or Bec
qtwrel and Roclit•1" that dropsy m1rnt ensue whenever the prn
]lOrtion or alhuminates in the blood has fallen from about S per 
cent. to abont G per cent., can no longer be acccptt>cl without 
qualification. It may safely be nffirmccl, however, that the 
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\'arions causes of anmmia ial'o1· the clel'Piopmt•nt of a so-called 
'· chopsical crasis" in proportion as they tend to induce a state 
or liypalbuminosis. 

'Ve arc now able to unclcrst:uul how it is that severe albumiuuria, or diarrhcca 
with great evacuation of allmmincms matter or of p(•ptoncs from tl1c bowel, so 
frcqu ·ntly occa.<,;ions sc\·cre drop:->ical symptoms; further, how it comes that a certain 
liability to drop:;y j.,i a<>sociated with nearly cYcry form of anremia. 

But the artnal ci1·cnmstanccs are nearly always too complex 
to allow of our estimating the probability of c11·op,y, or fo reSPl'· 
i ng it~ dl~gn.•o or inten, ity, by cxclu~ivc reft'J'(~nce lo Llw supposed 
dcfkienl'y of albuminous matt<'r in the blood. Suppose, e. g., 
that \\'O have rcaso11 to belic\'C that the propo1·1ion of albumen in 
the plasma is abnormally small, while the total ,-olume of the 
blootl is gre:itly reduced. Under such co11ditions, WL' can scarcely 
anticipate any gram amount of clropgy, sinet•, owing to the low 
prcssnr" in the rnscular system, 1·ery little tluitl will be likely to 
tran,;udp from the blood into the tissues. 

Th 'RC conditions arc :tctu~lly realized durinci the febrile procC'ss. Notwith
sbndin,: extreme hy1nlhuminosi~, dropsy is rare in fever, bf'rau:,e a great amount 
of water i::; sinrnlt:rncou,,;ly eliminated through the lungs and skin. 

Dnt as any diminution in the aggregate amou nt of albunwn 
conlailw(l in !ho blood is necessa rily followed by the remornl of 
n eo1TP:..;poncling quantity or water through tl10 emunctory orgnn~ , 

it is ch•ar that no scrions dPgrec or dropsy can occu r un less the 
hypalbuminosis be associ'.Lte(l with actual hydncmi:i from inter
ference with the elimination of water . 

Til'' t~rms "hypalhumino.::is" and "hydr:t"mia," though oftrn cmployNl inclis· 
crimin'.ltl'iy, nre by no means !'ynoHymous. 'l'he former denotes a primary diminu· 
tion of lh'.> albumin~ltl'!S of the blood; the latter, a primary increase of the amount 
of water it cont·1ins. It i3 tru~ that hypalhuminotic l>lood is relutil:dy rich in 
wat ·r, hydrremic Uloo<l r- latively poor in aliJumen; an<l so for as the phcnonw11:1 of 
<lropiy an: ~u.,,c"ptilJlc of bcin~ cxpbintd by rcfcrcnc.! merely to the ch·grcc of con· 
Ct'ntration of thi' blood, the two ('XprC'ssions may he C"mployC'<l promisC"uously. But 
this is not the c·ise whrn, as in dnty hound, we take the blood-pressure into con· 
sidcrntion likewise. The httcr dcpt•nclf:, in a very consi<lcrnhle dC'grcc, on the tutal 
volume of the h\ood, as well as on the mrrg-y of the l1enrt's action i but the total 
Yolume of the hlood is inerca'4ecl in true> hyclrremia (from retention of water); 1H"ncc, 
although tJ1c lattt•r a11~mcnts the quant.ity of fluid in the tio.;~ucs and thcr('hy tends 
to cause drop!>y, the dropsy differs from tllat due to simple hypalbuminosis in being 
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of nn c~"cntiall y 11clir·f' kind. Rut when n great drain of nlhumcn lmppens to coin
cide with a retention of water in the system-when the two factors an.i at work 
together. as, r. f/., in many obstructive diseases of the kidney- then we may antici
pate that dropsy will be developed very rapidly ancl will attnin n h igh degree of 
intensity, nnd our nntic:ipations will usually be fultillccl. Since, however, in most 
forms of aml.!mia, only one of the two factors. viz., hypalhuminosis, is in operation, 
the <lrop"Y is generally limited to that slig h t mdema of the sk in , a nd trifling 
effu~i on into the serou'i cavities, with which we are so familiar. 

Last ly1 t he action of tho heart has to d o with t he occurrence o f dropsy in many 
cases of anmmia. Wlwn it i'! very feeble, the vt:ins and ca pilla ri es become over
loaded in contrast to the relative emptiness o f the arterial system. Moreover, should 
the hea rt ho unable to cope wi th the influence of gravity, venous stasis is very prone 
to occur in depend •nt p:uts (especially in the lower extremities, the genital organs, 
etc.). Tln1;; ;~mechan i cal dropsy often becomes associated with that. caused by the 
morbid condition of the h loud; nay, there can he no doubt. that sl igh t reclcnm o f 
the lower Jimhs 111 an:l!mic patients("'· g., thos~ co1w:1 lescent from fever) is often 
due to persistent wt•akne~s of t he heart. ancl fully merits the name of "liydrops 
9ranitativus," by which it is familiarly known. 

3. 'J'lie nutrition of tlte body (marasm us, dege1wrati1·e pro
CP~se~. hemonliagie diathesis).-The various modific'a.lions expe
rienced by th e nut1·iti on of the body dul'ing prot1·arted an;emia 
mny fo r the most part b1.i. summed up in the word Hmarasmus.1

' 

The emacia ti on of the proper substance of tl1 e body or general 
atrnphy of th e ti ssues takes place with rnrying rapidity in tlie 
different forms of nnmmia, and attains \·e ry YflriOUS clt_.lgl'0PS of 
intc• nsity, aeco1·ding to the cl1tu·acter of the fundamental process 
whi ch li es at the root of the a nrcmia. Loss of w<>igl1t-bPyond 
what can be aeeountcd for by tl1 e diminishecl pletho1·n, of the 
parts-is the ro 11m1 011 aml essential characteristic of all maras
mus; the other tisstu~-cliange-s, observPc1 on mino::;copical exa.m
inatio11 of the 1·:irious orga ns attPI' death, are not exactly iden
tica l in all plaC'<'S. Putting aside th e clegem•rati1·e elnss o [ 
proces"es (to whi ch we shall have to return fnrth<>r on), a nd 
confining ourselves to the prncesses i11cluc1Nl nncl<>r simple• atro
phy, we find, e1·en within tlwse nanow limits, the constituent 
eJenw nts of the diITt.•rent rnrit>ties of tissue pr1;-\S•)nti11g an appreci
able dil·ersity o( morbiLl cha nge. Take the atropl1y of tlie ad ipose 
ti ssuP-one of the most s triking phenomena of marasm ns. The 
Joss of bulk is c•xcl usively due to the di sappearance of fat from 
the fat -cell s, tlw cell s themseln·s re maining intact. In other 

vor .. xn.-2l 
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kincl s of ti ssue, again (e. ,q .• many gland-cells), it is the cor

pusc ul a r protoplasm itsel f that s uffers ; or again (e. !J., in 

muscle), tl1e shrinking of the indi vidua l elements is associated 

with a si multaneous and considerable red uction in their num

ber. A ccordingly, 111:11·asmus inrnlvcs, now a simpl e loss of the 

a'ce ide ntal constitnents of the C<'l1, 110\V a true wasting of th~ 
cell itself (d imi nution of the propPr body of the cell), now a 

numeri cal atrophy, or, to speak more accnratt'ly, an oplasia 

(hypoplasia) of the tissues (Yirchow). But all th ese s trncturnl 
alterntions l1ave one featurn in common: t hey are all of a " 1·etro

g rac1e" cha racter, i. e., they all tend to dimini sh the actual bulk 

of the 01·gans. As regards their o rig in. moreover, they :Ht' trnce

able to a disturbance in the equilibrium of tlw economy- to a 

want of proportion between the consumption and renewal of the 

ti ssue-elements. 
l\Ia1·as111us, viewed as an anatom ical unity no less than as th e 

expression of a universal disorder of nutrition, rnay arise in con

sequence either of inani t ion or of consumption. In other \\'Ord s, 

that \\'ant of propo1·tion betwe(•n the consumption ancl th e 

renewa l of the tissues, which ends in a diminution of the hulk of 

organs, may be primarily dn e ei ther to inadeq unt•> 1·enewnl or to 

excessive consumption. Now, nnromic marasmus-the marasmu s 

de1·pJopecl as a co nst itutional symptom of anmmia- is inrnriably, 

as rega rcls its pathogo·ny, due to inanition. In ntlclition to thi s, 

however, an anmmic subj ect may not unfn•q nently become 

affected by that form of marasmns which depends on increas<>d 

consumption; but the latter, in its relation to th e bloocl-eha nge, 

mn' t always be viewecl as an independent complication-as 

co-ordinate with, not consequent upon it. 
If we eonsider all the possible ways in which an amemic state 

of the blood, as such, may affect the proeeSSl'S of nutriti on and 

grnwth goi ng on in the organism, the proposition jnst laicl down 

will be seen to be logically unavoiclabl e. All that we know is in 

favor of the belief that the nut1·itive and plastic activities which 

con,titnte the li fe of the cell are intimately bonncl up with an 

absorption of a lbuminous compounds from the nutrient tluid. 

Hence, it follows that a s tate of pers is tent hypalbuminosis, such 

as that associated with most form s of anmmia, must inevitably 
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redurP the tissue-Plements, sooner or later, to Rma ller rations
must suhj<>ct them to inani tion. Again, the capability or IPn
dcnry o[ the tissue-elements to draw nourishment from the bloocl 
dep<>nds, in no small measure, on their being suppli ecl with the 
necessary Yitai stimulus by the oxygen of thP reel bloocl-corpus
rles, so that the oligoryth:emia of anremic p<>rsons will also con
tribu te to procluC<' inanition and consequent marasmus (bnti>ide 
infra). Acro1·cli ngly, the effect of anremia, is always to reduce 
the tissues to a state o[ inanition; and thi s, wll\'n it lasts for any 
time, and is at all severe, leads in the manner :just inclicated to 
marasmns. 

Kotwithstancling what has just been saicl nbont the influence 
of oligoeythmmia, there ca n be no question that hypalbuminosis 
is the most important of the funclam ental changPs in the blood 
as regards the causation or marasmus. F or we know from expe
rience that in the peculiar fo rm of amem ia tl'rmecl chlo1·osis, 
ext1·erne oligocythmmi a, coPx ists with an almost entire nbsP11C'e of 
wast ing; probably b<>canse, in this cliseas<>, th<> propo1tion of 
a lbumen in the blood is not markecl ly diminished. Again, in 
that form of anremia which resul ts from cliseasp of the spleen 
and lymphatic g la ncls, ancl which seems to hP primarily an ol i
gocyt luc mia, the marnsmu s is qnite insig nifi cant by the ~idc 

of the extreme pallor of tllP patient (p. 3.il ). On tl ie other 
hand , it may be laicl down as a rul e that marasmu is most 
ma.1·kpcl in tho":le forms of nn:cm.ia where a pl'OtractNl nncl se,·ere 
hypalbuminos is is the primary change, oligorythrernia. bei ng sub
sequently associated with it (as a seconclary p lwnomPnon- as one 
of the constituent elements of the mamsmus). This g1·onp 
iucludes most o[ the graver va rieties of snbacutc a nd rhrnnic 
olig:cm ia (<>xct•pting those above allucled to), concPi-ning whose 
mani fold pathogeny I ha\'e said enough in a previous section. 
But, even apa1·t from the e\·iclence <lrnwn from experience, there 
are,; priori grounds for assigning a secondary p in ce to oligocy
thremia among the effi cient causes of amcm ic rnarasmus; nny, 
even for viewing oligoryth remia as in some d<>gree opposed to its 
development. Physiology teaches us that while the n'cl corpns
c]ps, as caniers of oxygpn, in all likelihood stimulate the appe
tite of the tissue-elements for the pabulum conta i11 ed in the 
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blood, and thus promote assimilation, they also prnmote the 
consumption o[ the ti;;; ups-the decomposition or albumen, the 
oxida tion of fatty matter. etc. Hence, while oligocyth;cmia may , 
on the one han tl, in terfere wi th nutrition a nd ch ·lay its progresg, 
on the other it must tend to preserve llw t issues, retarding, to 
some ex tent, thPi r di sappearance. 

Tho frbril e rnri cty of anai mi c marasmns occupies a very p ecu · 
liar position; for its pathogeny is complex , i. e., it is not wholly 
due to the fl'bril <' arncmia. Fe\'er, indeed, illustrates the combina
tion d("scribt•c1 above in gpneral tel'ms, viz. , increa8ed consumption 
going on togl'tlu•r with inaniti on of the ti ss1ws. 'l'he latter is the 
only fac tor in the protluction of the febrile marasmus which is 
causally conncctl'd wi th the febrile an mmia; the increased con
sumption of tiss U<', on the other hand, !wing wholly independent 
of tho anmmia, a ml p ec uliar to tho feb rile p rnc<'SS itself. Inas
much, moreO\·er, as the latter is the principal cause of the mal":lS· 
mu s, thi s assumes more of an independent a nd co-ordinate posi
tion in reference to the anc.-cmia.. This poin t, as the reader will 
no doubt rcmembl'l', was k ep t in Yiew by me when I a ttempted 
to t1·ace febrile marasmus to its orig in, in a fo rm er chapter 
(Etiology). 

Wl wn speakin g o f th e structural alterations resulting from nnremia, 1 took occa
sion to refer to the s in gular fact that til e vari ous ti i;sues nnd orgnns <lo not lose 
w eig ht uniforml y, so 1u c parts wasting very rnpidl y, while others '\\'a!\te but littlr. 
Our knowl edge on thi s subject is most precise in connection w ith that form o f anm· 
mia which results from inanition (in the narro wer sense of the tcrm)- from dcfec:t iYc 

supply o f food. By weighing the various tissues and organs o f nnimals starved to 
dcn th , Chossat has furni shed us with the following scale o f approx imate values for 
the loss of weight that takes place : 

Adipose tissue . . 
Spleen .......... . . . ... . . . 
Li ver and puncrcas 
Voluntary muscles . . 
Heart. and in tcst.iucs . . .. , .... .. . ... . .. . 
Kidneys .. 
J.ungs .. 
Bones .. 
Eyes .. 
Ilraiu and spinal cord . . . 

LoAAor weight in h110 -
dr('(ltl11r.(1f thenornml 
nn•mgl!wdgh~. 

. .. . . .. About. n2 per cent. 
II 70 fl 

" GO " 
<I 42 " 
.. 40 .. 
.. 30 .. 

" 20 " 
" 1G " 
.. 10 " 

. . .. About. 2.5 to 2 " 
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To go further into particulars, it was noted that those muscles which are kept 

most constantly at work (heart, muscles of respiration, and some others) arc better 

preserved than the more inactive ones. Indeed, it ma.y be uftirmcd, generally, that 

the degree of marnsmus is proportionate to the functional impo1t:rncc-cspccially to 

the fun<'tional stability of the parts. This shows us that while the nutrition of the 

tissue-clements is, from the physical side, essential to the continued fultilmcnt of 

function, it is also, from the physiologica l side, dependent upon, and in some 

dc~rcc regulated by, functional act ivity. Parts whose functional activity is con

stant arc better able to nou ri ~h and mainta in lhcmsclvcs in time of need than parts 

whose activity is less pronounced ; indeed, the latter would appear, hy a sort o f 

retrograde metamorphosis, to return some of thcfr own stored ·up pabulum into the 

blood, that it may serve to maintain the nutrition aud functional activity o f tile 

former. 

The degenerative processes so frequently associated with 
si mple marasmns in anmmic states o[ thP ;.;y::;tem demand a, fe'"' 
words of noti ce. The reader may recollt•ct that they consist 
)ll'illcipally in a fatty degeneration o[ the tissue-ele lll ents, in a 
retrograde metamorphosis of th e nlbuminou s tissues, whi ch 

unques tionably points to their imperfect oxidation (lfnppert, 
Senator. and ot11er,;). 'l'hese necrnbiotic elianges (Virehow) are 
<'Specially 111a1·ked wl1en oligocy thmmia is the pl"imordial altent
li on in the blood (sec chapters on Chlornsis, Progressive P <'l"ll i
eious Amcmia, LPukhcrmia, and P s1;111do-leukluemia), OI', at any 
rate, when a considerable diminution in the numb~r or l"l' d cor
puscles may be ass ttm<'d to coexist with ad1·ancecl hypalbumi
nosis (e. g., in feb1·il e arn-cmia, he111 onhagic amcmia, etc.). 
Hence, it does not seem in any way premature to rega rd the 
presence of fatty rn a. ttt>r in or arn ong dying tissuc·elenwnts as 
ev idence of deficient oxidation, a result which manifests itself 
whene\'er, owing to a Jack of oxygen-c:11Tiers (red co1·pust'le:s), 

the 11on-azotized products of the decomposition of albuminous 
substances by the molec ular activity o[ the tissue-elements can· 
not be perfectly ox idized (into earhonic- '1t"ic1 ""cl wnkr). 

Finally, we have to consider the hemorrhagic diathesis which 
i$ not unfrequently cl<'VPloped in the mom ad1·a11 red s tages of 
:Jlli\'111ia, notwith stand ing thP posith·e deficienc-y of blood. It is 
1·p ry elosely connected with the alteretl composition of the blood. 

nncl often constitutes a trne epnptorn of the anmniia. RPc-ent 
i1ll'estigat ions have shown that the 11 0nual function of the 
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capi ll a ry walls-that of preventing cxtravasati on of th t' blood 

per diapede~in or per rhexin-is inseparably eo111wctecl \\'ith a 

normal comlit io n o r the circulat ing tlnid. It is only by inC'e,,,ant 

r ene\\'al of the blood in l'Ontact with the capillary \\'alh that l11t• 

latter are e nabl ed to rullil l hei1· office, and e r c n transie nt dis

turbance or the mutnaJ relation bet\\'CUn the blood :tll<l t)11> 

ve:Ssels is enough, as Col111hei 111 1 ltas Pxperimt>ntally pron·d1 to 

produce changt:'S in tlw va:::;cular wall::; fu.\' 01·al>le to Px tra rn::-:ation 

or blood. May we not eoncltu.l e that an i111po1·t• rish111 P11t o r thP 

blood, such as occur::; in the rn orP sev('re fol'lns of arncn1in, fa 
capable of somet irnes producing an effect upon the c·apilla1·y 

walls s imilar to that produC1'd by temporary arn•st or tl1t•i1· 

blood s ttppl y ! The d1·1·elopment o r a he111 0<Thagic tliatht"Ois in 

ma11y ease::; of amerni a nwy thu s be classt>tl with tho::;p co11s1·itn

ti o11al symptom ::;. :s 111..: h a::; th e marasrr1u:; and the d1•ge111·1·atin• 

prO!'CSSCS, which result from the deteriorated nutri tio n or the 

body. 
4. J1lolerulctr rnPlamorpliosis and tempera/11rr. -J 11 ~t as " 

ch:nacler of po1·erty and l'eebl01wss is s talll]l<'<l o n th e nu1 riti on 

O[ an:emic }l<'l'SOllS, SO a lso the flux o r th e 1·itaJ lll'OCl'SSl'S, the 

mo1t•cular mo,·ement going on in tltr· sy::; tPm1 and the <.h•n•lop

nwnt of ('ne1·gy whi('h i:s inseparn.bly ronnectt .. <l with it, art> wl~ak 

and sluggisli. As r0gu rd s the molecnlar clrnngt':5 tlint takt> place 

in tlw organi sm, th is is proved by th<' q uantity or th t> l'X•· t·t>ta. 

Amr rni c perso ns, for the most ]Xll't (virle ii(f'rn), proilll<'P less 

u1·rrt, IPSS urinary pigment (J. Y ogt·I) , and probably less !'al'l1011ic 

acid (J. Banet'), than health y s uhjee ts. Moreon't", si ucl' ti t<• 

amount of actual excreta i11 nmrmic iwrsons is snbnor111al 1 we 

may conclude that the internwcl i:1le products of rn olt,c·n la r 

metamorphosis-those whi ch, t'Olltaininit a gl'l''1tl'r Store Of pott•Jl

tia J euet·!(y, are st ill capable or doin.~ work in the systl'm {r. r;., 

tlie speci fic const itnPnts of the digPsti,·e jnice~)-are lik"wise 

formed in iusufficie nt tpiantity and for too short a tinw. I have 

already pointed o ut 11 ow the so-ca ll1 ·cl "atonic dysp<'Jl"ia,'' 

prest>11t in Ycry many ca::;e.:::; of an;.-em ia, tends still fnrtill'r to 

in tensify the clisord1•1" I have also 111ac1e repeated allusion to 

1 Uutcrsuchungen il.bcr die cmboliscben Prozesse. Berlin, 1872. p. 28. 
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the detl'inwntal inflnencc exerted on the activity or thP cytogenic 
organs by ana'rnia (spleen, lyn1phatic glanch, rnmTow o[ bone, 
etc. ), and 111 anifesting itself by the production o[ a seconda 1·y 
oligocy th>ernia. The latter, by associating itself with the exbt
ing qualitati rn aml quantitatirn imperfections or the bl ood, eon
tributt1s, toge ther with the consecutive hypalbuminosis due to 
the atony or the digt'S tive apparatus, to g iv e to nmny forms o[ 
arncniia the prog1·t•ssire cliaracter they exl1ibit. 

All Lite above considerations become tolerably cleat· when we 
reflect that the energy o[ molecula1· metamorph osis, as a whole, 
a11d the functio11al activity of individual organ ~, depl'nc.1 in g1·e:it 
lll l'!lSUl'e Oil tJi e UlllOUllt o f l)Otentia] l' ll ergy StOJWl ll}1 in tho 
circulating blood ; but thi s is embodied in the totality of the 
functionall y i111purlant constituent s o[ the blood (<'S [l<'tialJy in 
the red <·01·pu ·d es, as oxygen-ca niers, a nd in the che111iea lly 
complex alburninates o r the plasma ), whose diminution is actu
ally the characteri stic and essential r,•aturl' O[ 31l;l'lllia. .\ eeord
iugly, th e activity of molecnlar mo,·emt~nt m11 ~t tH•edti wane when 
th~ SU lll'Cl'S or ene1·gy (eJ1t•mica[ affinity), d1m\'ll ll]lO ll by the 
contact or the blood with the tissues, n1·e grnd11al ly dried UJ> in 
COlltieqlll' ll CC of some ch•fect in th e composition O[ th e HU II·ipnt 

fluid. I neecl 11t1rc1ly point out that, when amc111ia is aln•ac1y 
])l'Psent, the sl11ggislL inackqnacy of moh•c ular 111da111 orpl1 osis 
will manifest itsl' lf rn ost vi,·idly whenC\'PI' th e introcl u<'ti on and 
a" imilation of 11utri111l•11t is hindered fo1· a ny leng th or time 
eitlu.•1· by internal or ex ternal canses-whe1wn:•r, in other wonh;1 

the an:e111ia. Jias its source in inanition. Tt i s tl1 c less 11Pces:-'ary 
for Ille to insis t on thi s !'act, as the influ l' ll(' l' or in:lllitio11 in 
reducing tlu• quant ity or the exct'Pta-espl'c i:dly o[ urea-is a 
familiar and welJ -Pstabli shPd physiolog i<'al doc trine. 

\\'hereas, in C':ISl'S o( the ]ast-nam l'd kind, the plfects of 311 

existing amemia r11ay C"ombilw with thosP of l'lironic inani tion to 
reta1·d molecular metamorphosis, we find t he two in c1ireet 
antagonism to each otlif'r in tlw consumpti n• form s of arn--rrnia. 
In tht• (phJ'ile \'al'i Pty or the di sen,<l', [OI' instanee, we lm\'e a ll'endy 
]parn Pd that moJpr·uh11· metamorpho, is is at tirs t, whil e tl1 e 
pfl'exi:t is p1·pdornina11t, g l'ea tl.r aceelen1ted (a s seen hy tha 
inCl't':l.S<-.'tl a.ni o nn t or Ul"ea., urinary IJigmc11t, carbonic acid, etc., 
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eliminated); as time goes on, howerer, the inthience o[ the 
pyrexia is 111ore aml n1orn neutmlized by that o[ the conserutirn 
anwmia ; and so it comes about that, notwithstanding the con
tinuance o[ the frb ril e waste, tht> absolute qttan tity of urea 
formed, of carbonic acid eliminated (Lt•yden), etc., returns ulti
mately to its norn1al level, or may even sink below it; the 
Ctll'rgies to whith 111 oler1llat· mehtmorphosis owes it s principal 
impulse gradually sub$iding more and more completely. 

The effect o( large bleedings 011 the act ivity of molecular metamorphosis may 
b •alluded to iu this conncction1 though it is worthy of not.ice on other grounds n.s 
wdl. The researches of J. Bauer have shown that in animals (dogs), during the first 
r..:w clays after a. profuse hemorrhage, the amount of nitrogen el im inated is appre
ciably, though not. excessively increased. Hence, we may infer that. the dccompo
silion or albumen in the body is somewhat augmented. The same observer found, 
moreover, that the el imination of carbonic acid , in contrast to that o[ nitrogen, is 
tliminishcd. Now. Bauer is inclined to assume that, owing to the sudden remo\'al 
of a considerable portion of the store-alhurncn of the blood (by vencscction ), a 
part of the more stable organ-albumen is converted in to store-albumen and clccom
poscd-that part of it, namely, for whose maintenance the store-albumen remaining 
in th :-- blood is 110 longer adequate. This would ex plain the increased elimination 
of nitrogen. Again, Rmer suppoS<!s tlt:lt the resulting oligocythremi:l, by causing 
o'l'.yg1'n-starvatio11, hinde rs the non-azotiz •d products of d ecom posi tion from bcin:,: 
completely oxid ized, and thus leads-first, to a diminished formation of tal'bonic 
acirl; secondl y, to fatty degeneration of the tissue:'I. F or detail s the reader may 
consult Bauer'.s own work (sec B ibliog/'((p/iy) ; for I c:rnnot, on the present occasion, 
di scuss the first part of the above hypothesis more fully. 

A general su1·v<'Y o[ all that we know concerning the molec
ular metamorphosi:S, the nutrilive n.nd formath-e acth·ities of 
:rnrc mie persons, lwing:::i u s to the concl usion that, n. few pP.euliar
itl es apart, the organic movement (or flux of vita l processes), 
whrther as regn rtls the mass mored or tho rate of its moti on, js 
lesst>ned in propo1·tion to the degree o[ irnpoverishnwnt ot the 
bloocl. But the considerati ons enunwratecl above sho\\' tha t the 
activity of molecular metamorphosis in a n:cmic inc1ivicluals is 
1·ed11recl because the diminution in the nurnbt'r o[ red corpuscles, 
in tlw amount o[ plasmatic a lhurninates, etc., entail s a corre
eponding climinntion in the store o[ potPnfial chem ic·al energy, 
10 which the organic movement may be sa id to owe its ycry 
existence. 
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These views are further corroborated by what we know of thP 
tempemture of the body in anremic patients. Since the gn•atest 
pal' t of the energy de1·eloped in the ol'ganism is expended on the 
production of heat, we may assume that any decrease in the 
functionally im portant( " charged with potential ene1·gy '')con
stiLnents of the blood will be followed by a diminution in the 
arnrage amount of heat produced, the latter betraying itself by 
a tende ncy to low degl'ees of te111perature. In point of fact, we 
do lind the te111pcraturc of anwmic subjc,cts u suall y rather low, 
oftl'.'11 qnite subnormal; and there i::; rea:::;on to ascribe thi s to 
lessened heat-production, since it cannot always be acco untPd 
for by increased di ssipation of heat. It can only be attributecl 
to the la t ter cause when a t1·ansil'nt afRux of blood to the skin, 
OJ' a profuse 1w1·spimtion, immediately preced<'s an 11n11sunl fall 
of lemperatnre. But we very often find the le1r1Jw ra tul'e of 
amcmic persons perrnarwn tly low, and as::;ocia.tpcl with n palP, 
dry :ski11 ; in such cases we cn nnot bnt think of k•::-s1·w·<l l11·at
produelion. The latter, too, will sern• to exp!:ti n the liability of 
an:emic per8ons to subjectirn sen>aliuns of c-old, when tll(' tem
pt•ratu1·(• of the a ir is by no mm ns 1·e1-y low ; though l°c,l'ble1wss 
of the· heal' t's action must contl'ibute its shal'P, by allowing the 
bloocl to stag nate in internal pa1-ts instead of pumping it to the 
sul'face. The skin thus contains too little artel' ial blood; i t is 
insuffi ciently heated, and those nen •e-euds by which we appl'C
ciate v"riations of temperature arn stimulated just as tlH•y might 
be by actual colclness of the snnouncling 11wcli11m; hl'nce the 
SPnsati on of colcl, exactly similar to that Jll'Ocluced by the cuta
nPous :imC'mia. 1·psnlting from spasm of arteriole:;. 

ln st l'iking contrast to the subn orrnal t<'rnpemtnrP of many 
am1'mic subjects stands the ahnornmlly high tenl]wmtnre of 
feh1·i!p pati<'nts. This is chi efl y clue to incrc>a:;ccl heat-prnduct ion 
from i11 rrtiast·cl activity oC molecular nwtamorphosis. Tii l' long"r 
t hP f1lVPI' la::;ts, howPver, the m orP marked d<ws the antagonistic 
inlluPntP of the fehrile aJHPmia bll·('onw, and the morP clrnractPr
ist ic are the moditi rations that it introclucPS into thP temprrntnre 
rn1Te due to tlw pyrexia it~rlf. F o1-, as th1-' pnt iPn t grows more 
anrl more a rnemi r, the conti11u ec1 t_rpe of !tis cfaily trn1pel'at11re 
is 111odified by remissions and finally by intermissions. Inter-
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CU!Tl'llt collapse Of d1 t> temperatnre, during whi ch it m::ty Si11k_ 

rerr low indeed (33° to 3.i° C. = !Jl.4° to 0.3° F. ), SOllll' tinws 
occurs, eillwr quite spontaneously, or as an unexpected result 
of trilling antipyrelic measures (modemte withdrawal of heat, 
small doses of quinine, digitalis, etc.); it points to a reduction 
in the energy of lhe heat-producing processes, which prera ils 
mon· and more over the p,rrogcnic cause. Na.y, in we1l-rnarkecl 
form s o( heC' ti C' (the fever of patients who are all·eady an;cmiC'}, 
such as a.re seen in the la st s tages of phthisis, the pyl'Og<' llic 
matters resulti11g from the breaking-down o[ lung-ti ssue are at 
la.st 110 longer abl e lo Pxcite any appreci,ible ri se o[ tem]Jl'n>tnrn 
or frb1·il e mO\Tl' JUPnt . \\re th en see th e cu1Tc, after haring 
exhibitell during a ,·a1·iable period of time the fa.rniliar trpe of a 
quotidian intt'n11ittent, ])J'esent tha.t ominous fall o[ tll P t·,·ening 
temperature to a subfobril e or c ,·en normal le,·el, which-so far 
from being a gooc.l sign-i ::.; usua.lly the ful'L'l'lllllH'l' or <.kath. "re 
Sh::tJl HOt o[ten go Wl'Ollg if, in tlJo las t stagc> Of pJitJiisis, We pre· 
diet d<·atlt in from 48 to 72 hour», when, wi1hout adl'tjliatP 
apparent cauSt', tlic hig h 1en~l of the eve11i11g tPm1wratnrP (:30°-
40 0 C. = 102.2°-10-!° F.) sinks to :J8° C. (100..1° l•'. ) or lower, 
whil e the moming te111perntmc '1.t the same time fall s to ilG° C. 
(Ofi.8° F. ) or less. 

Lastly, the depressing efl'Pct of severn oliga~mia on llH' t em
pemlurn of the body is abo shown by tho sudtlen ancl s triking 
fall of tempemtm·e (of course, on ly transient) that eo111monly 
follows profuse hemonhnge occurring in the course of 'i febri le 
malady (e. r;., from the bowel in enterie fc•vt'r). \\'lwn the 
effn>Pd blood does not actually show itsd ( till latc• r, th e fall of 
temperature is the first sign from whieh we lea rn that inte1·nal 
b!Peding has taken place, and the physician who is a1·rned with 
the therrnonwtt>r thus receives tim ely warning of imminent, 
though hidden, danger. 

Acco1·ding ly, "'" may regard it as establi sh ed that just as 
anmmia. l'<'"t ri cts nnd inhibits the phcno111 emt of oxidation and 
decornposition laking place in the system, so the ene1·gy set free 
in the forn1 o( hea t by the chemistry of molecular metamorpho· 
sb undergoes a diminution. The same is trne of the rnechanical 
work done by amemic perso11s; but, owing lo it s intiniateconnec-
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tion with the muscular system, I prefer to discuss this branch or 
the subject in the ensuing section. 

UL - L ocal Symptoms. 

I cannot undertake an exhaustive analysis of all the local 
symptoms of an;emia on the present occasion-I have not 
enough space at my disposal; moreover, it is impossiblt>, with 
our prese ut knowlellge, to subordinate all the phPnomena in 
question to physiological laws. I shall therefo re limit myself to 
a bril'f description of the symptoms connected with the mo1·c 
illlportant 01-gtuis, and to those more particularl y which lend 
themseh·es most n·adily to physiological analysis. The symp
toms prnsentecl by the muscula1· system deserrn the first place, 
partly for the reason I ha,·e just gi,·en, partly because a con
sideration of the mpc hanical work clone by an;emic subj l'cts con
nt•cts itself naturally with that discussion of their heat·p rocl ucing 
powers with which tlte previous sec tion concl udes. 

1. lJi uscular sysleni.-" Mu scular weakness" is thr- most 
striking feature presented by the ,·oluntary (and in rnluntary) 
motor apparatus or awc111ic pe l'sons. Thi ::; term , IJOW('\·er, is so 
often used to clcnole uelinite morbicl states that it is dt,sirahl<'. in 
order to Hoit! all chance of misunderstanding, to defin e it prc
ci::wly. Tllo u muscular weakness,, of aw-crnia shows itsl'lf', in 
a vast rnaj o l'ity of all cases or the disease, as a " vn•ma ture 
fun ctional insufficiency" of the locomotor apparatus; in other 
worc.b, a. s a.." Jia..bilily of the mu scles to prernaturP fatigue in 
conseqnenee of meclnrnieal f'Xe l'tion.,, Bnt it rarl'ly pre8Pnts 
it:;l'i f as a n absolute r,,ebleness of the muscles, i. e .. an inability 
to Cl• ntrnct vigornusly. It woulcl be :iltogethl'r a mbtakc• to 
imagine that an nn;Pmic subject is incapable of musl' nlar effort
thn.t tlJe TIIUSl'Uhl' tiSSLW, in the gra\·er forms Of arne111ia, loses 
the power of contrnct ing dgorously, and of doing a relatirely 
l:nge amount or work in a short time. Any such notion would 
lead us astray at the very out set of our inquiry. Consider the 
violent conrnlsions that occur, both in ma n ancl in the Jowc•r 
ani1uals, during fatal hemonlwge; conrulsions which, though 
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coinciding with the most ext reme amcmia, can hanlly be taken 
to indicate any absolute fonctional insufficiency on the pa1t of 
the muscu lar system. Consider the franti c violence of amcmic 
patients when delirious. Consider the many instances in which 
d..adly p l' l'il or other urgent need has found e\'en the weakly and 
all>Cmi(' able to di splay tl!O strength of heroi sm Or of despair. 
All tltis shows that amc mia is quite compatibl e, up to a certain 
point, with muscular energy. The chie[ difference between the 
rnusc11la1· actidty of an<Bmic and that of hcaltl1y persons consists 
in the want o[ staying power di splayed by the fortncr, a featlll'e 
not to be confounded with absolute wo>:tkness of the muscles. 
\\' hilt• a lwalthy man is capabl0 of SC\'(•1·e and prolonged exer
ti on, the mu sr ular apparalns of one wh o is an;<'111ic speedily 
gin•::; in; mor1:•on;•r, it requires a much l o n~PI' intPrrnl of n.:.st to 
rPnde1· it capable of f1·Ps h exertion. This liability to fatigue is 
olJl'iously connecte<l with the insuffi cil'nry or the chemical 
changl's tak.i11g ]1lace in the muscles or nmC'mic s ubjl'e ts; the 
fundional renewaJ of the weariefl ITIU Scl PS takl'S place tOO slowly. 
On the othl'r hand, the Yiolent and un expe(' tPd outbursts of mns
cnlal' f'tw1·~y in nmemic persons-such as oecur aftp1· long periods 
of 1·•·pose-furni sh aclclitional ev idence in fa1·01· of the physio
]ogieal dodrinc tlint a muscle capable of do ing work rPquires 
only a. stin1ulus to throw it into a. mo111011t.al'y stal e of vigorous 
COnlt'al'lion, ttllll not a supply Of blood :J S ll'l'll ; in othc•I' ll'Ol'Ch, 
tlmt it cu11tains an intrinsic store of energy ready for tli scharge 
at a11y 1110111ent. 

LookPtl at more closely. the following is probably the 
sequt'nce or p,·pnt::;: wl11.•n a. muscle contl'acts, a procL•ss o[ dis
soc iation (a nalogo us to that in fcrn1<·ntalion ), without any oxida
tion, takC>s place in its in terior; e1wrgy is libPmtP<l, by ntt..·ans of 
whi"h, uudc'l' thP infltll' llce o( a stin1ulus (1'. g., of a rnlitional 
irnpnJ sc tmnsrnittell through the motor nen·e~) the inogt"n con
tai11<>cl in the muscle is split up into an albuminous body of 
s tnalh·r hulk (myosin), and certai11 non-azot iZ<·cl prnducts (chielly 
<'arboni <· :ind sa rcolarti c acith). 1Ic1ll'<', it l'ollows that the mns
<'lP::; or nn:-rrnic 1w rsons arp capable o[ ''igoron::; monlPntary ron
tn1ction unrl r 1· tlw influence o[ an ad:'quat<> stimulus, provided 
tlt<-y conta.i11 tt sufficient store of inop;<'ll ; and this they unques-
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tionably do, both in acute anmmia after hemorrhage amt in 111<rny 

otlu•r forms of arnemia likewise after pmlonged repose. 
But i( a mu"cle be required to wod;: for any length of tinH', 

its inogen must be continually renewed; for, as I Jta.n~ rPpt•at· 

etlly pointed ottt, it splits up and is destmyetl dul"ing m·ery aet 

o( contraction. Its renewal is effec ted by the bloocl; the syn

thesis takes place in the intel"i or of the nrnscle itself, which fur

nishes its residual myosin for the puqiost', while lhe blood ~ up 

pliPs oxygen nnd compounds contnining carbon and hydrogen; 

no furtht'r prndsion of albumen being necessa ry. Now, if the 

composition of the blood be impaired, as it is ir. anrcmic subjec ts 

-if there be any great dPgree of oligoeyllucmia- thc functi onal 
re1wwal of the muscJ es, as the stol'e or inogen is more and mo1·p 

Pxliausted by prolonged <'xertion , takt•s l,Jace but slowly and 

imperfectly, nncl premature fatigue sets in. There is yet anotla•r 
point of some importance to bt, noti ced. The non-azo tized prn

cltH'tS resulting from the decomposition of inogen ("11·<·olaetic 

nrid, carbonic acid, etc.) bel ong collPctil·ely to tho class of so

rallt>tl "fatiguing substnn<'l'S" (J. Ranke), whose )ll'esence and 
aceumulation in the 111usd e hinder the further dissociation of 

inogen. Hence, the capac ity for pmtractt>tl exerti on implies not 

mt>rPly an abundant synthe::;i::.; and l'enewal of inogPn, bu t abo a 

simultaneous elimination o[ the u fatiguing sul>stnnees ,, from 

thP working muscle. Tlii ::; emnnctory ofH cc is perfornwcl by the 

blood. which washes out tho waste-pmducts from the tissue. 

Shonld the rireulation be sluggish (ns we may nssnme that it is 

in mnn.r cases of amcmin, from th e weakness of the hl'a 1t1 s acti on 

and other signs of irreg ula1· distribution of the blood). the inqwr

Iect removal of waste-products will inedtably cont1·ibute to the 

llrPmature exhaustion of the contrnctil e ti ssue. More especially 

will it necessitate an intel'val of rest aftt'r any considerable exer

tion-an interval much longer than that required by the muscles 

of hea lthy persons for thl' i1· l'enewal. 
The abo"e remarks show, in the first place, how far physiol

ogy can go in explaining the patl1ological phenomena of prn

matu rn fatigue of the muscles; secondly, they enable us to 

arconnt, on chemico-mPchanical principles, for the momentary 

activity sometimes exhibited by anromic persons. But when we 
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go on to consider that state of real muscular wc.,1kness which is 
met with ocC'asionally, and not ,-ery unfrequenlly, in certain 
special forms of an;-cmia, we tincl ourseln-'s engaged on a more 
eomplicalecl problem. A munber or causes appear to be at 
work togethel', ancl these causes are not alwa.ys the same in all 
eases. In the first place, when severe anwrni•t has lasted for 
any time, the fun ctiona l restoration of the muscles gl'Ows more 
aud more impe1·fect; in many instances it wholly fails to com-
1wnsate for the simultaneous cxpenditurn o r muscular power, 
to k<·ep pace with the graclually increasing exhaustion ; and 
thus a stat<' of pernrnnent weakness or the locomotor organs is 
induced. Next, there are the muscular atrnpl1y and degrnern
tion, which are never absent in the chronic forms of anmmia. 
Tlte more ad \·::tncPc.l these changes are in any case, the more 
profoundly is the maximum wOJ·king power of the muscles 
red ue<'d- the g reater the degree of absolut<• functional wea kness 
sup<·radded to the liability to premature fatigue. Besides the 
causes I ham just enumerated , which reside in the muscular 
tissue ibelf, there can be no doubt that in many cases the ner
vous system exerts a depressant influence upon the working 
powe l' or the muscles. For instance, a subjectiro fpeling of 
weariness o [ten prompts am.cmic pati ents to re::;trict thl'ir more~ 
me11ts voluntarily, so far as their muscles are under the control 
of tl1<• will; they exert themselves only in moments of emotional 
excitement, wh en the m emory of fornwl' wearint:>SS, ancl the 
weari1wss a!J·eady felt, a1·0 nnlike unheeded. Lastly , motor 
in11 p1.,-ation is itself impairetl in severe amcmia. The centres of 
volit ion in the cortica l substa nce of the hemi spheres, the rn otor 
cent1·ps in the bmin and cord, and the periphera l motor nerres, 
undergo serions functional distmbance in consequence of an 
insuffi cient supply of blood. The disC'harging fo rces requisite 
for the fullilme11t of powerful muscul ar conn·actions are thus 
frequently inadequate, and the Jatter either do not take place 
at a ll , or take place feeb ly; not because muscular contraetility 
is itself proportionately diminished, but because the muscles 
are no longer incitecl to vigorous cont ract ion. 

2. i.Y1•rvous system.-Imperfect as is ou1· knowledge of the 
chemica l changes taking place in muscle, a nd of tlwir relation to 
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the composition of the !Jlood, it appears perfect in comparison 
with tl1at whil!h we possess concerning the nutrith·e processes 
goi ng on in the ne1·,·ous apparnt11s and tla•it· relation to the blood. 
Considering the sligh t vascularity of the pei-iplwral net'\'e-trnnks, 
we are justifiPd h1 believing that the 111olee 11lat· changes going 
on i11 t1 1em are, quantitatively, but small : co11 cPrning their rn ag
nit11d1~ in the morn vasc u1:11' nerve-centres, especially the grny 
matte1· of the brain and cord, we are enlil'ely destitute of precise 
inforn1atio11. 

lt is tll cl'efol'e quite impossible to refer the symptoms pre
sentvd by the ner\' Ons system in anmmia to definitl' and familial' 
a\tPnH1ons in the n1 01ecnlar mdamo 1·phos is of the nel'\'ous matter. 
Our k11owlcdgc in this clep:11'tment remain ::; purely empirical, e\·en 
wlH·n the morbid phenomena. have rcceh·ed a cel'tain m easure of 
theoretical el uC'idation by physiological experiment. \\'e al'e 
SOllll'l im e::; able to as~ociate parti<:ul a r diSOl't..lel'::; of nen·oui:; func
tion wilh pa1ticul:u· c1Pgrees of amcrnia; hut we have no 111 t>ans 
o[ a:-:e1-' rfai11i11g tlit• inti111ate nature of lht->il' connection. 

Tli e state kn ow n as "' irritable wpak1wss . , is the most genera l 
o[ tlw pPrmnnent :moma.lies exhibitec.l by the 1w 1TOU:5 S.)'!:'tem of 
arncrnic ]W l'SOHS. Bc.•sides this state, wl1ich, as I lia n~ ju st ~aid, 
in,·o\n•s the m·1To11s system in its l'ntirety, we havf' a 1rnmber of 
sy n1pto111 s of a more local and acc idental r haractcl'-symptoms 
for whose prodnrtion certain accessory condi tions a1·p n•qnircd. 
An1 ong these conditi ons nl'C : the int1•nsity of the amen1ia at the 
monwnt; tho rate at which it ha s been developt>d; finall y, such 
rxterna l or int t' l'n al circumstances as al'e spec iall y arlnptt'd to 
aup;nwnt the ex i::ll ing nnromia or particular regions of the nPJTOUS 

SJ!-'tPlll . 
Th" C'liniC'al manifestation of "irritable weaknf'ss" con ~ i :::.ts 

in an abnorm al exc itabili ty or the nerrnus organs, togethel' with 
an nn11sunl liability to s1wedy exl1anst ion after being stimulated. 
Tl11• climini ·lwd power o[ resisting stimulation, exh ibi tPcl by the 
llPl'VO\lS mat ter of :lll:CllliC pl'1'5011S, i:; IJ OWS i tself in a great VUl'if'ty 
of ways, nnrl gives rist) to a gn·at ntriety of symptoms: first, 
in the 1·ast domain o[ st>nsibili ty (usi ng the tel'll1 in its \\'idest 
sens<•), as a 11101·bid hyp,, rm;thesia of all pa1ts enrl oll'1•c1 with 
fe1•ling. Scnso1·y impressions that are too feeble to be 1wrceived 
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as sueh by hL•n lthy perwns, o[ten produce an apprnciable <legree 
o[ eentml irritation in the amcmic, the initation heing generally 
associated with ve1·y consi uL' l"tble central itTadiation. The latter 
may be infen eLl from the ]lL'C nliar faet that the feelings of plea
surn, displeasll!'e, anil pain, may be exc ited in the au::cmic by 
sensory stimuli that are much too weak to exc itP thos" feelings 
in the healthy. As a general rul e, sensations only continue to 
give pleasure to.an;cmic persons so Jong as tl1ey are extremely 
feeble in degree (hence their fondness for subdu ecl light, hushed 
music, etc.); when the senses are more powerfully appraled to, 
though still in a measure quite incapable of causing pain to the 
healthy-nay, likely to increase their enjoyment (e. g., brighter 
illumination, Jonder and more resonaut rnusi('), the amcmic 
patient will not merely be conscious of an abnormal objective 
intensity in the phenomenon, but will complain of its producing 
a dis;.1gre<'able, nay, somPtimes even "painful," impression npon 
him. This hypenesthesia and hyperalgesia are not limited to 
parts enilowecl with objecti,-e senso1-y perceptions-such as the 
organs of special sense, and the skin- but extend to the remain
ing parts of the body likewise, whose sensibility is less cle1'elopecl. 
Disag1·el'able sensations of a vague ancl indefinite kincl arise in 
the intc>rior of the body, and are refern·cl by the patient, with 
more or less precision, to particular Ol'gnns ; al so ]Jositive 1)ain 
of val'ions kinds and in various situations (heaclache, backache, 
enteralgia, etc.). It is highly probable, though incapable of 
prnof, that many of these abnormal sensations arc clue to slight 
irritation of the S<'nsory nerve-emls in intPmal organs by va1-i
ations of hl oocl-pressu rP, changes of position, ctc.-sensations 
only reaC'hing the consciousness when the excitability of the 
nPr,·ons system has been exaltPcl by tho altered state of the 
hloo<l. The 01·igin of tnw neuralght in an:emic subjects onght, 
in all likl'lihoocl, to be explained in a similar way; though hem, 
of C'Onr~e, the trifling lesion is probably sitnatecl in the trnnk of 
the sc>nsory 1wrvP instead of in its peripheral distribution. The 
nervp-tnrnk, at some point in its course, is thrown into an 
unusual state of irritation. Finally, it is worthy o[ note, that 
the ahnorn1al excitability of the sensory nerves in an:cmic per
sons ex tends to the domain of the so-callecl "common sensa-
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tions, .. i. ,.., inC'ludPs lho"e differentiated se1rnalions which are 
prone to OC(' lll ' in (:OlllleC' tion with JlPCnliat· ]Jhysiological statt~s 

of certain organs, or with abnormal relat ions o [ the organi sm to 
its environmmt. All the members of this group, such as th i> SPnse 
of mu:::;c ular fa tig ue, of hunger, Yoluptuous sensation:;, nau:::;t'a, 
g iddiness, etr., tu e mmally more reaclil y and quickl y excited in 
amemic tha n i11 healthy 1iersons, and are often vc•1-y intense. 
Thus, the sense• of musc ular weal'iness speedily becomes exag
gPratell into painful ex haustion, hunger becomes ravenous, etc. 

" ' hilP the enti re scnso1-y tract is morbidly hypenes thetic, and 
becon1 es the the<Ltro of a protean multitude or p henomena clue to 
irritation, it is of grelLt importance to note th,tt every inita tion 
is quiekly followecl by a prema ture exhausti on of irritability . 
TIH" e~se ncP of " initable weakness' ' consists in these oscill ati ons 
b<' t wpe n the two ex tremes of irri ta tion ancl depression. Thus 
there a1°itit'S-principally in the domain of sensation- tha t prn
tean aggregate of symptoms iu which oppositP extremes suc·ceecl 
each other so suddenly a ncl unexpecteclly that the bystander is 
temptPd to acc use the patient of sheer caprice and exaggeration. 
For instance, when the sensory organs of an amc mic subject han· 
ht'en exr itecl fo r a ny length of time, their abnormal sensibility i,; 
repl rw•cl by to1-por ; pain itself is u sua lly paroxysmal, and is 
oft en foll owed by numbness ; mv<•nous hunger passes, a fter a few 
mouthfuls, into a feeling ot repletion, e tc. It is interesting to 
observe how any considernble deg1·ee of fatig ue ancl languor is 
immedia tely followed by a pec uliar loss of sensibility in the 
11111scles; the patient feels as if hi s lim bs no longer belonged to 
him. Upon the whole, i t is not too much to say tha t the symp
toms of climinishecl excitabili ty of the sen;ory organs a re at least 
'" numerous as those of abnormal irritabili ty. 

Bu t the irr itable weakness of ana'rni c persons is by 11 0 means 
rnnfined to the sensory apparatn o. I t involves the motor ancl 
vaso-rnotor appa ratus likewise. Increased reflex excitabili ty of 
the muscles is very common. especially in amemic women ancl 
chilcl n'n, whose ner vo us system is. even in heal th, more easily 
ex<'itPd than tha.t of men. Amcmic women, and sonwtim ps ame· 
mic men as welJ, present symptoms that are almost identi cal with 
those of hysteria- nay, tliat form a recog ni Zt•cl variety of the clis-

VOL. XVT.-25 
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ease (see Complications and ~pquPhe). In anH'mic <'hildn•n the 
tt>ndency tu tipa::HH may even c ulmiua.te in th(• g-Pnt> ral conn1lsions 
(Pehwtpsia) known as" hydrocephaloid" p iarsltaU IIallJ. These 
alarming accidents u sua1ly set out from some sensory irritation 
Lhat is i)ropagat<_.d to tlrn brain, whence, owing to the abnorma] 
exe itubili ty of the nerve-centres, it is forthwith rt'fleet('d o,·pr the 
entire motor a.ncl vaso-motor systl"ms, g iving ri::H~ to convulsions 
ancl (ow ing to vaso- motor isch;emia. of the eprebral he111i ::;1Jheres) 
to lo :::;s of con::;ciou::;n<..·ss us wpll. Loca.l i;i~11::; of vascular spasm 
or rela.xa.ti on- isc;h;.c mia or 1luxiona.ry eongp:-;tion of t1w skin and 
other orga.11::;-a.l'l' often rnPt with in nrnemie LLllu1ts; they }Joint 
unmistalrnbly to th e exi stence of a morbid exc itability of the 
vaso-motor upparatus. Lastly, I must once morn allude to the 
psychical coll(lit iou of amcmic patients. 'l'his, too, l'Xhibits tlw 
characteristics of irritable weaknes>- Are not the exaggera ted 
susceptibility of the emotions, t he tendency to outb ursts of feel
ing, passing from the extreme of vivacity a nd passionate endea
vor to thut of complete apathy and failure of will, the cupri 
cious temper changing with each varying mood-are they not all 
unmistakable signs of a morbid susceptibility of the nerve
centr~s ! Is not tlte violence of the excitement- like the flame 
of burning strnw which shoots np ancl as s udrl enly snbsicl es
essentially 111omentm·y and lacking in persis tenry ' The tempera
ment of most anrornic persons may be set clown as morn or less 
decicleclly "sanguine." There is something of irony in the cir
cumstance that their psychical condition sltottlcl be c1Pnoted by a 
term derivecl from that very liquid to a want of which the 
abnormul stute or their emotionul nature is chiefly dL1e. 

If we go on to inquire, after this brief summa ry of the symp
toms, into the nature of the connection between the irritable 
weakness of the nervous system u,nd the anmmia, we shall find 
ourselves driven to acknowledge that the causa l relution between 
the two sets of pathological phenomenu must relnain for the pre
sent an ultimate fact of exp erience, which eludes uny attempt to 
place i t on u secure theoretical basis. So long as the chemical 
changes taking place in the nerves (during activity or repose) and 
the molecular forces concerned in their procltwtion are as good 
as unknown, it must remain impossible to constrnct any physi· 
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co-chemical theory of "irritable weakness," ancl to fled nee it as 
an inevitable consequence from the anromia. 8uch statements 
""' e. g., "that tlte insufficiency of the nutritive pron'sses in 
anmmic persons gives rise to an abnormal want of stability in 
the chemical state of the nervous matter, thereby renc1e1'ing it 
more prone to pass into the altered molecular condition known 
as •excitement' under the intluence of stimuli," are really no 
more than alternative definitions of the state of abnormal excita
bility itself. Still, they may serve to bring the mechanical sic11' 
of the phenomenon before the mind and thus emLble us to look 
deeper into its essential naturn. Let us consider the analogy 
that exists-as shown by physiological <'Xperiments-betwee11 
lite behavior or the nl'l'\'OUS matte1· in the initable weakllt'SS Of 
aml"\mia ancl the behavior or the nerves in cour::m of den th; in 
either case the final extinction of irritability is prec·ecled by an 
immense exaggPration of it. "-.-e might even go on to affirm 
that the ill-nourisl!Pd nerrous apparatus or arncmic pPrsons is 
permanently rcdttcl'cl to a state of lowered vitality or imminent 
cleath. 'l'his dPfinition would include both lhe increased irrita 
hility of the ne1·vous system and its liability to b<'Conie speedily 
t1xha118ted. The latter1 indePd, is mo1·p arnPmthle to tllPOl't"'ticaJ 
Pxp1anatiou than the fornwr; henct\ its origin allmits, to acer
tain <'XtC'nt, of iJPing analyzed in confor111ity witlt aetnal faC'ts 
and witlt the premises indicated abore. If we regard it as 
eertail1 that the consumption of the pol<'ntial e!H'l'gy storecl up 
in the nervous matter is lll'Oportionat<' to tl1<• fn·queney wi1h 
which fractions o( it are converted into extemal moLPcuin1· w01·k, 
and to the magnitude or tltose fractio1rn (i. e., to tlte fn•qne1H·y 
with which tlte nervous matter is actually excited, and to the 
excess of the excitement produced over the intensity of the excit
ing stimulus), we may dew the facility with which the ne1Tous 
Pllergy of arnemic persons is exhausted as an inevitable ronse
qnenr<' or the morbid excitability of the nervous apparatus, 
owing to which it is thrnwn into a state of actual excitenwnt by 
a variPty of stimul i, with unwonted frequency and unwonteil. 
severity. l nasn111 ch, morPover, as the original store of potential 
energy in tlu' 1w1·vons tissm\ owing to dPfPrth'e nutrition. mny 
be supposed to bP und<·r the normal stanc1a.n1; i11asnrneh, fur-
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ther, as the renewal of the said energy wlwn exhausted must 
take place slowly and with difficulty, we can readily m1clerstand 
why the nervous system of amemic persons should give in so 
quickly and be so constantly in danger of functional exhans
tion. This danger is greatly increased by the procli,·ity of the 
nervous system in anremia to squander its slender stock of 
energy on every possible occasion, in explosh-e outbursts (as it 
were, to tire away all its powder in blank cartridges). 

ll'ritable weakness, as a regular attendant on and conse
quence or the anmmic state, is obviously no mor<• than a morbid 
tendency or the nerrnus matter ; it is not in it sc>H a pathological 
phenomenon. In order that initable weakness may manifest 
itseH objec th·ely, 'ome special impulse is always necessary. 
This enables the abnormal state to display itself clinically in the 
form of particular local symptoms. From this point o[ view the 
amcmia presents itself as the actual cause of the initable weak
ness, but not as tlw exciting (discharging) cause of the netTous 
symptoms described above. It fa,·ors their occurrence, but is 
not o[ itselC competent to produce them. But there are some 
local nervous symptoms of anmmia which stand in quite a di.ffer
e11 t positiou. They are a direct result or the bloodlessness of 
t1elinite portions of the nervous apparatus, particularly of the 
brain. So far as they are concerned, the accessory (discharging) 
factors alluded to above fall into the backgl'ound among the 
predisposing causes. In order, however, that these neurotic 
local symptoms o[ anrnmia may be developed, it is essential that 
the general amemia should be sevel'e, or Lhat the local bloodless
ness of p>uticular parts of the nen ·e-centl'eS should be rapidly 
induced. Hence, their occurrence is prnmotet1 by such condi
tions as mise the existing amemia of the nervous organs to a 
high degree of intensity gradually, or else i.ncrea e it to a more 
moderate extent suddenly. 

It may be laid down as a general principle that local oligre
mia, when of great intensity, soon annuls tl1e irritability of the 
nervous matter. Sometimes, however, the symptoms of nem·o
pathic paralysis are preceded by signs of violent irritation of 
those very pa1·ts o[ the nervous system which rLrP about to sm-
1·ender tlwir fouetional vitality. U11t1er favorable circumstances 
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the irritation may subside withou t going on to paralysis. On 
the other hand, symptoms of pa1·esis may be de,·eloped without 
evidence of antecedent irritation, and tilt')' nmy p\·en culminat .. 
in complete paralysis sooner or later, if the local ol ig,em ia go on 
increasing. It is a sing ular fact that cenain part; of the Ct'11tn1I 
nervou ::; system only exhibit sign s of intense initation when ge·n
era.l amcmia come::5 on very rapidly, or when local amcmi:.t b 
sucldenly and greatly exaggerated ; while other parts, on tlw 
conlmry, umle1'go immediate paralysis when the ana:m1ia i:-; 

acute, and only pass through a p1·ev ious stage of irritation whe11 
the tctucmia is more g radually developed. .l.mong the form er 
are cert,dn parts at the base of the brain ; among the latter, the 
cerebral hemispheres st,md foremost. The immediate cause of 
the phenomena appear; to be the same in all ca;Ps, viz., the sud
den or gradual anest or the supply of oxygen-a gas that is 
essential to normal i nnenation. 

Of the loca li zed phenomena of anremia, the following deserv1' 
to be indivitlually analyzed: 

a. Oenerat l'pileptiforin convulsions (epih,ptoid fit s, anmmi1· 
or sulfocative couvulsions). These are only met with in the most 
severe forms of acute general a1ucmia, am1 a.re usmilly t1w imnw~ 
diate forerunners of death. " ' hen till' arncmia is slowly aml 
gradually cleveloped, they are either absent altogethe1-, 0 1' they 
are represented by feeble twitching; (" Tocleszuckungen") during 
the last moment; or life. General l"Unvttlsion; are well known 
to break out in animals which are being bled to death slowly , 
before the fatal issue. They may also be prntluced by stopping 
the supply o[ arterial blood to the brain (Kus;manl and Tt'llllt'r, 
.\stley Coopel', and others), either by compressing 01· by ty ing tlw 
great arteries going to the head. Hence, the epileptic symptom; 
in acute general arncmia must he referred to sudden blooclless
ness of particular porti ons of the moto r tract, which are thl'own 
into a state of intt'nse excitement by being sudden ly c1Ppl'h·PC1 of 
oxygen. The particular centre from which the general convul 
sions ai·e "discharged" is probably the pons Vnrolii (Nothna
gel). Owing to the severe dyspnooa by which the conrnl ·ions 
are inval'iably preceded it is impossible to decide whether tlw 
"convulsion centre" (" Krampfcentrum ") in the pons is di redly 
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stimulated by th<' want of oxygen, or whether the riolent irrita
tioi1 of the neighboring Tespiratory centres in tlte 'llWClitlla ob
lo11gata may not be prnpagated by irradiation to the motor 
cent1·ps in the pons. Again , it may be asked whether the "dis
charging stimulus" [or the intense dyspnma ancl su/Iocative con
Yulsions is the actual luek of oxygen, or the accumulation of 
poisonous products of retrograde metamorphosis in tlw blood 
(A. Schmidt, Pflw·gPr). whose fur ther oxidation is prPvrniccl by 
tlw Jack of ox,,·g1·11 i11 question. Since intense irritation of those 
ct·nt1·es only oecurn wht'n the supply of oxygen is sudclPnly and 
quif'kly checked, and since this is the only condition under 
whidt any cousidt'rable accumulation of waste products in the 
blood can be supposed to take place, the latter o[ tlw abore 
hypotheses seems the more likely onP of the two. The former 
would fail to explain why it is that neither co1ffnlsions nor dys
pna'a, but only progrm:;sive motor paralysis, occur when the 
brain is depri rncl of oxygen very grad1mll y. In any eYent, how
t'ver, the outbreak of gf'neral convulsions during acntP amcmia, 

frnm hemorrhage must be viewed as a reslllt of the a('ute blood
lessness of the aho,·e-namecl part· of the brain-a resttlt which 
invariably ensues, apart from the presence of any subsidiary 
<'Onclitions, whenever that primary condition is fulfilled. 

We arc not justified in regarding the so-ca lled "suffocative'' conn1lsions as 

etiologically identical with the cclampsia prcvioucily referred to in connrction with 

the hydrocephaloid disease o( children. The laW•r is peculiar to childhood; it 

may be developed, together with other signs of i1Titablc weakness, as an txaggcra· 

tii.:m of rcttcx cxcitahility. even when the anremia is hy no means C'xtremc. and when 

it comes on gradually. The blood-change and the patient's time of life combine to 

predispose the system to such paroxysms of cc lampsia 1 the actua l paroxysm requi r

ing certain aclditiomtl factors (which may be of various kinds) for its production. 

True SL1fi'ocati\'C conn1hions, on the other hand, arc independent o f age, sex, and 

constitution : they iiwariably break out when the supp.ly of oxygen to certain 

regions of the brain is suddenly reduced to a minimum, or wholly !'.topped. 

Accorcli11gly, though the eclamptic paroxysms of anrcmic chi ldren arc always seri · 

ous, they ha,•e none of the fatal significance o f suffocative convulsions, for the 

ca.use to which they are due is of a less malignant kind. 

b. Attacks of lticcouglt, rflclli11,r7. ruul 1iomitin17.-These are 
not uncommon in the morf' gpvr-1·p fol'll1~ of gp1w1·a\ nmf'min . 
'rhey must be att1·ibutec1 to irrita tion of certain, gl'Onp' of mux-
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cles (the diaphrag m, the muscles of the larynx, thP muscles of 
the abdomen), the irritation being propaga ted from the 1w1Te
centres. '!'houg h it is probable that the8e co-ordinated , iinol
untary, muscular movemen ts are clischarged frolll certa in por
tions o f the hind-brain, particularly the 11u·dulla oblongala, y et 
the preci se sta r t ing· poin t of the imp L1bes, ""pec ia lly of th a t 
which Pxci tes rnmiting, bas not yet been exactly delt•nuined. 

c. 1Jeliri1w1 .- 'l'hi s is chiefl y observecl in th e subacnte and 
chronic- forms of arnemia as the delirium of inani tion or col lap8e. 
It is usuall y of a maniacal charac ter. 8evere J:pbril e nmlacli••s, 
after till• actual py rexia has subsidPd, o fte n Jea,·e a slate of 
PXtl't> lllP :tllH' rnia bPhincl them, duri11g whi ch \·io lt>nt psyc hi rul 
di 8tUJ'I HL IH' (\:i :Jrt..> })l'OIW to OCCltl'. rrJwy are 11 0t Ull f rPq t1t •ntJy 11Wt 
with, morPOn'r, a t the approach of death from p rot racted a nd 
exhau~Ung di ~:::wa~es . Pinally, they have bt>Pll oh:"t' tTt'd in pl' r~ 

sons 1n·e,·iously heal thy a s a symptom of idiopathir amemia 
from inanition. The fact that the act ive cert>hra l ("Xei temPnt 
soon paeses into stupor in fa tal cases of amemia rendc• rs it prob· 
able tha t i t 01·ig inates in a n anmmic cond it ion of tlw corle.1' cae
bri, insuffici1m t in degree to cause imnwcliatl~ l o~s of consc ious
ness, i. e., funC't iona l paralysis of tlw g ray matte!'. 

cl. Altw·ks q/' ttnconscio'ltsness .-rrhesP arf:' extrf' rn ely comm on 
in ana' rnia Ll ue to Joss of bloocl ; but tllP.Y also occul' in other 
fonuH of ana\mia1 as more or less i111porta11t , and hy no nw ans 
lllltl ::Hlttl 1•pi ::;odt•s in the C0Ul'S8 Of the disPaSP. rl1hf.')' UllclOUb t

edJy sig nify th a t th e fon ctions of the cel'ebra l cmtex " "'' ternpo
rai·ily aboli shed , owing to extreme a r teria l atul' rnia of that part 
or thP brain. H ence, it is clear tha t whil e the more extl'eme 
form8 of gt>neral a mcmia will often be sufficient, of themselves, 
to annul tlw fnncti onal activity of the gray matter, nnco nsc ious
ne~:-; will al so bP proclueed, even wllPn the gP1w ral arnemia is 
modPrnte in ckgrPe, by any such accident as is l'alculatecl to lessc>n 
the supply of blood to tlw brain. The majo1·ity o f these at tack s 
may lc>gitima tely be included under the head of "syncop<'; . , 
for tl1t•ir i m mPdiate cause is, as a rule, a momentary t> llfPt'ble
ment of tlw ltl'ar t. Any thing calcula ted to fa tigue the ca!'diac 
musc le or to paralyze its movements (e. g., violent exerti on, 
depressing emotions, e tc. ) may bring on an a ttack. It is a lso 
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clear that the erect posture nrnst fal\·or cerebral a rnc m ia, and 
contribu te to bl"ing on syncope when the lmut is weak ; fo1· 
gravity exer ts :1 11 intluence upou the distribution of the blood. 
and hinders i ts access to the brain. Hence i t is tha t a1ucmil' 
patien ts are ve1·y prone to feel fa int 01· actually to fain t a way 
when they have been standing fo 1· a ny leng th of LimP ; hence, too, 
in the graver fo rm s of oligccmi tL, l o~s o[ consciousness may be 
induced by raising the patien t up in bed, or all owing him to lie 
witl1 his head too high . l!'ilmlly, it is qui te possible that tl1e 
cerebral an wmia and resulting loss of consciousness may oft~n 
be of an ischmmi c character. due to over-s tirnnlation of the vaso
motor centre. This is p robably tlie 1uecha ni sm of the loss of 
con:::;eiowm e:::;::; in th~ eclamp:::;ia of anc-emic children suffering from 
•· hyd rocephaloid ., d i:;ease. H is prnbable, too, t hat a sudden 
isel 1;c1uia coincides wi th the violen t clonic spasm of all the 
vo l11n tary muscles in the suffocative rnriety of convulsions. 

\Ve shall have occasion to consider several other nervous 
symp toms of a nrnmia, specially connected with particular physi
ological appa ratuses, in the course of the foll owing pages. 

i:l. Circulatory system.- The circul atory sy mptoms assoc iat~d 
with acttte '1nd chrnnic oligremia are spec iall y worthy of notice 
from a clinical point of view, for two distinct reasons. In th~ 
first place, they arise-together wi th tlw changes in the blood 
that are characteri sti c of anremia, a nd to which they are them
selves, for Lhe most part, due-as the starting-point of a number 
of other symptoms both general a nd local, and determine the 
general course of the di sease. Secondl y, they fumish the most 
important diagnostic signs-apart f'rom those furni shed by tlw 
patient's ou tward aspect-of tlw presence of anremia. I shall 
begin by giving a short accoun t of the most prominen t func
tional disturbances of the hear t in a 1Hemic patients; I shall then 
enter on a detailed consideration of those circulatory symptoms 
to which we are in the habit of ascribing a high degree of impor
tance in the diagnosis of anremia. 

The action of the heart in anremia differs in two ways from 
its action in health. First, its individual contractions are more 
feeble; we infer thi s from the weak impulse, the muffled sounds, 
the small and compressible pulse-we call it "simple or per-



AN :E.m .\.-RPECI.\L SY:\JPTOMATOL Q(:Y . :--393 

manent feebleness of thP heart. " Secondly, thP organ is very 
easily excited by all sorts of internal aml extPrna l causPS; it is 
subject to " irritable weakness." This n1anifests itself by the 
varying frequency of the pulse and the occurrence of parnxys
mal attacks, during which a subjective sense of palpitation is 
associated with tunrnltuous ,-ehemence of the heart's contrac
tions. Both sets of symp toms- those of "simple 0 1· permanent " 
and tho::;p of ~' inita.ble" weakness- aclrn it or ea::;y explanation 
i[ we reliec t, in the first place, that the heltrt as a muscular 
organ nrnst take part in the functional and nutritive troubles 
that affect the entire muscular system; seconclly, that its inner
vation, like that of other organs, shares in the " ilTitabl e weak
ness·· of the whole nen·ous apparatus. Accordingly. the cardiac 
~ymptoms o[ anrernia mu.y be viewed as a pa.rticula,r case-as a 
local expression-of constitutional changes that have already 
heen desc ribed, and need not therefore tltkP up much more of 
our attention. 

The habitual feebleness of the heart in anmmic patients is 
chietly duP, in recent cases, to the inadequate functional renewal 
o[ the unresting carcliac muscle. " ' hen the oligmmia has 
lasted [ol' any time, the gradual atrophy and degeneration of the 
mnsc nlal' tissue tend to produce the same resul t. Nervous 
influences, too, may be at work; influences which, in some ill· 
understoocl way, regulate the average amount o[ exeiLO-rnotor 
innervation so as to make it correspond with the store of avail
able energy in each particular case, ancl thus prevent the heart 
from becoming too rapidly exhaustecl. At any rate, physio
logical expPrirnents have made it likely that the measure of 
cardiac e1wrgy PXpPncled in a g iven time is mmally propor
tionate to the requirements and capabilities of the 01·gan ism at 
the moment; the stltte o[ the body as a whole, ancl the heart's 
action, being in intimate correhttion, prnbably tlu·ough the me
dim,, of th <J ml'diac nerves. 

Among the effects o[ the "simple or pel'manent'' form of 
cmcliac weakness, circulatory disturbances occupy a foremost 
place. They are very common in anmm ic persons, and contri
bute, together with the original defect i11 the quantity and 
com posit ion of the blood, to proclnce many of the symptoms 
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of the disease. They consist in a relati,·e ovPl'·tlistention or 
the pulmonary and systemic veins at the expense of the arteries. 
which gradually become less and less adequately filled; further, 
in a proclivity of the blood to gravitate to dependent parts; 
lastly, in a slowing of the entire current of the circulation. 
lIPnce, anmmic persons, notwithstanding the diminished volume 
of their blood, often show signs of venous stasis in dependent 
parts, clue to the joint influence of cardiac weakness and p;rav
ity. 'rhese symptoms are known, from their mode of origin, 
as hypostatic congestion and oodema-" hydrops gravitativus." 
The tendrncy to passive congestion may become se1-iorrs in the 
1·espirato1y organs, where, by causing pulmonary Cl"dema, it may 
as:;unw the significance of a terminal com11lirntion. ~\gain, the 
slowness of the blood-stream often iwrmits spontaneous c-oagr1· 
lation lo orenr: lhis explains the so·callecl "marasmic throm
bosis," principally obsel'ved in the lower extremities, whi<'h 
exposes th•' Ol'p;anism to the risk of sr1bsequ<'11t embolism. 
Accordingly, tlw habitual feebleness of the hmrt in amemic 
iwrsons is tlw somc1• of a variPty of st•condary disorders, some 
of whirh present a l1igh degree of pl'ognostic impol'tance,since, 
by implicating vit"l organs, they may place the patient's life in 
pel'il. 

"Thile th0 above symptoms of cardiac weakness, with its pos
siblr conseqnrnccs (inegnlar distribntion of the bloocl, evidence 
of retardetl circulation) are pennanently displayed by amemic 
patients uncle!' ordinary conditions, the signs of il-l'itable weak· 
ness alluded to above may rather be said to occnr as accidental 
episodes in the course of the disease; they may, howevel', uncler 
]Wl'nliai· circumstances, assume so pl'edominant a degree of 
irnpol'tance as ent,irely to modify, for a time, its usual rl1a1"tC· 
t1•r. 'rhP heart is Cal' more i1-ritable in an;emic than in lwalthy 
lw1·,onR. 'J'lw former are extraol'dinarily liable to attal'ks of 
palpitation (<'a1·dio-palmns. cardiogmu,), during which th1> ]wart's 
contmC'tions arl' abnorn1ally rapid anll powrdnl : lhPy nsually 
last fol' only a shol't tinw. Instead of thP feehlP OI' i111pe1'ceptible 
impulse to which we al'e accustomed, "''' foel a dill'nsP pulsation 
all 01·pr thr prrrorc1ial rrgion; the apex-beat is strong, prrhaps 
even lieaving; the pulse in the al'tel'ie8 is foll PI" t llP carotids 
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throb, and tlw usual paleness of the skin is masked by a vi,·id 
flush. Such attacks oceasionally come on without apparent Jll'O· 
,·ocation ; in mo t instances, however, they are brought on hy 
various causes which tend to excite the hea1·t pve11 in healthy 
persons (bodily exertion, emotional influences. etc.). Bnt where
as in tlw latter the exciting cause must be very powPl'ful in 
ordP1· to Jll'Oduce a physiological erethism of tl1P lwn l't, an cl to 
modify the habitual uniformity of its action, in amt·mic subj<'l'ls 
the smallest exertion, the most trifling disturbance of the t<'m· 
per, sumces to throw tlw heart into a state o[ 0xcitement, and 
to spur tli1· puJsp iuto a gallop. TJ1pre """ l1anlly he a doubt 
that this cardiac erethism is of nervous origin. Owing to tlw 
increased excitability of the <'ntire nervom; system, in whi"h thP 
excito-motor nervPs oI tJa .. heart are jmplicakcl, a vnrit>ty of tri
fling or barely perceptible influences (not always thos<' nwnti01wd 
above) are able to produce a powerful efl'ect upon tht• 11101·enwnts 
of the heart. 'l'he difference betwee11 the excitability ol' the 
heart in anccmic and in lwalthy persons is in clPgTPP only. not 
in kind; it probably concerns, not the mutual relations of the 
cardiac muscle ancl the cardiac nerves, but the Jatt!'r alo1w. For 
it is only because tlw irritable ner\'es of an amemi" subjPct trans
mit more freqtwnt antl more powerfol impttlses to the canliac 
muscle, thaL the latter's contractions momentarily bPco11w vehe
ment n.nd tumultuous-not at n.11 bcrau"' tlw cardiac muscle is 
itself more in·itable. Hence, we may conclude that the "'ndiae 
PrPthi'111 of anrcmia forms one of tlw group of symptoms pre-
1·iously n•fe1wcl to as indicating abnormal irritability of th<> 
motor nen·ous apparatus. 

But the ge1wml initability is not confin0d to the motor 
IW!Tes; it iill'olves the sensory system likewise, and with it the 
heart itself as a sensitin· organ. 'Ve all k11ow that when tlw 
heart is g1·eatly exrited in healthy persons. ll'hether by exertion, 
emotion, or otlwrwisP, the objective phenomena of exaggerated 
pulsation are associated with a subjective sense or palpitation, 
oppression, ancl anxiety. Exactly the same occurs in amemic 
subjects, only with a far higher degree of intPnsity. The 
patien t feels as though his heart were about to burst through 
the walls of the chest; and although there is a simultaneous 
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increase in the objective vehemenc"• or th1• heart"s action, yet we 
are often able to cletect a contrast between the absolute intensity 
o[ the heart's contractions and tlie di spl'Oportionately tormenting 
sensations or th 1~ patient. Ilene<'. W<' rnay fail'ly conclude that 
the s011se of violent palpitation experienced by anwmic persons 
is not entirely dne to the actual on'J'-action of the heart 'dui'ing 
the paroxysm, but that there is cardiac hyperresthesia as well
a liyper<esthe::; ia ana.logous to the ft>Pling of weariness in volun
tary muscles aucl Lo exaggerated ('011tmo11 sensations of other 
kinds. 

The phenomenon [ have just described, like the feeling of palpitation in a 

healthy person, appears really to be a subjective :-;ymptom of cardiac fatigue. At 

any rate, the subjective consciousness of over-action docs not arise in health (when 

the blood and the muscular tissue of the heart arc both in a normal state), except 

when the heart is actually forced io do a disproportionate amouut of work in a 

limited time-in other words, to overwork itsel f. When the heart is hypertrophied, 

its action may continue to he ohjectivcly increased to an extent perfectly colossal 

for years together, without the patient making any complaint of palpitation. 

Ca..,cs of insufficiency of the aortic valves furnish most instructive instances of this 

fact.. 

The speecly and invariable occnrrnnre oI exhaustion- of 
cardi>ie paresis- aftP r amcmic palpitation, scarcely reqrlires to be 
exphti1wd. Not only must the motor innervation o[ the heart 
begin to fail when the slender store of PllPrgy in the excito-motor 
nerves is rapidl y diminished without being adequately restored 
by the blood, bttt the cardiac mnsei P itseli must soon lose the 
power oI <'Ont raf'ting as vigoronsly and as rapidly as it did 
during the paroxysm. The commencing failure of the heart 
rnlLnifests itseU by symptonrn wl1if'lt <'ontrast in some degree 
with thosP d1•scribed above. The energy of the contractions 
sinks to a rnini111u111. Their freq ttency generally remains abnor
mally great, though inegnla.l'ity and intermission may occm. 
The a1-teries are emptied, while thi> 1·ein,; of the neck become 
distended, and the lips and clwelrn g1·ow cyanotic. The absolute 
pnccoi·dial dullness, as defined by percussion, is often found to 
be moderately increased in area. This is dtie to transient dilata
tion of the heart, whose ventricles m·e unable to empty them
selves completely. The an&mic or accidental murmurs, to be 
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describNl hereafter, are uJJusnally loud, ancl are hea1·d 01·pr a n 
unnsually ex tensh·e area. The freling of palpita tion pPrsists 
tlu·ougho 11 t tlw whole of this period, and sp1·ere <lyspnU'a i8 
al>o complailwcl oL The pa ti ent may , perhaps, hecomp uncon
scious, owing to a sudden a ttack of syncope, which may end 
either in recovery 01· in death. In the majority of insta nces, 
however, tbe cardiac paresis stops short of adual parnlysio. 
After the Rymptoms Jia1'P reached a certain degre1• of ill t<'noity, 
they usually suboicl e, and the circulation return i; to its ha.bi tual 
state u11til a fresh paroxy sm occurs. 'Ve thus Sl'<' that tl1P !unc
tion of the lwart ex hibits very manifold and charack rii; tie l'or111 s 
of di sturbance, m ore or 1Pss c1inical1 y illl])Ol'tant , in :mcemic 
pa.tiPnts; and, though we nl'e at present unable to furn bh an 
exhaust ve analysis of all the factors concerned in theii· p roduc
tion, an attemp t has been made to show that tlw patl1 ological 
phenomena admi t of being snbordina ted to the genera l principles 
of php iol ogy. 

Two symptoms often met with in anromic pa ti ents a i·e worthy 
of special notice on acC'ount of their importan<'P i11 rPla tion to 
diagnosis. They are s11pposed, not altogetl1e1· unjustl y, to 
furni sh valuable ev idence of the presence of amemia. I refer to 
the so-C'all ed "anmmic mm·mm·s " audible ove1· the region of 
the heart, ancl the " bruit de diable" :~eard in the veins of the 
neck . 

The murmms so frequently observed on auscultation of the 
heart in amemic subje(' ts, and tE:'rm ed " in orgn.nie. " "acci
dental," or " arnt:"mic " murmurs, to dis ting ui sh them from 
those clue to actual ins ufficiency of the vah·es ("organic" llllll" 
mms), clo not differ in q ua lity, or differ bnt slightly, frnm endo
carclial murmnrs of the latter kind ; for, a lthough it is true that 
anrcmic murmurs hard ly er er display the rougher qua lity 
(" '1lOl'ing" and " whistling " ) occasionally met wit l1 in those 
cluP to valvular di sease, being usually soft and blowing, still , the 
latter qualiti es are by no means confined to the ana~mic variety 
of mm·mur, but ai ·p very common in organic murmurs likewi se. 
Fmther, it wonlcl lw a mistake to suppose that accidental mm
murs are nect>ssarily gentl e; under certa in conditions-e. ,!/., 
when the he.irt's action is much excited- they may for a time be 
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V1'ry loud, and auclible over a large arpa. On thP other hand, 
the great variati ons in their degree oI louduess arP undoubtedly 
charaete l"i stic. 'l'hey are frequently heard only after tlw patient 
has been exerti ng himself, or when his heart is excited from 
some other cause, becoming onc.·P more inaudible clming repose; 
bnt ev<' ll thi s eharacter is not decisive; it is frequently exhibited 
by 111u1·murs which umloubtedly originate in clefecls of the 
val vular apparntus; and, on the other hand, many anmmic 
rnunmtrs continue to be a.uclible even when the pa,tient is at rest. 
. \ leading Jl<'!" 1tliarity of accidental mu1·11turn is tlmt they a1·e 
always systo lic in rhythm ; further, that, as regards their point 
oI maximmn intensity, they correspoml 111·pe isdy to those mur
murs which m·(.::. c.lue to insufficiency of the auril'ulo-ve11t1·icular 
vah'es. Hen• we come acro::'s a differ("'llCe betw1•pn tho:::;e acci
dental murmurs which are paroxysmal only hparil during car
diac PrPthisrn- a11d those which co11tiuue lo be amliblt> when the 
heart is tranquil. The latter are usually most cli~t ind at the 
lwarL"s apex, 1e8.s <'O mm only on-'r the pulmonary orifice l:5eCOll{1 

intercostal space on the left side); they are sC'al'cely e\'PI' heard 
at tl1e points where aortil' ancl tricuspicl murmurs a re 1011clest. 
liPnc<', we may conclude that they are g<>nera tPil in the mitral 
orilice, and thi s conclusion may legitimatPly be 1•xlPuil<>cl to th" 
cases in which th e 1uurmur is morn di:;tincL O\'ei- t li e pu] 1nonary 
artt'ry than at the actual apex, s ince, a.s :N"a.unyn 1 lm:; shown, a 
sligl1t inncase in the length oI the left auricle ocrnsionally facili
tates the propagation oI so trnds ge11Pratec1 in the mitml orifice in 
that direction. On the other hand, when the accidental mur
mur·; are only a udible dming cardiac excitenwnt, tlwy do not 
aclmit oI being so precisely londized. They u sually appear to 
be equally loncl over the sternum and at the apex-a fact con· 
sistent with the view that they are generated simultaneously in 
both auriculo-ventricular mifices (cf. i1(fret). Finally, there is 
one other point to be mentioned concerning an;l'm ic murmurs of 
eithpi· kind ; they are never associated, like the murmurs clue to 
valvular clisease, with the physical signs of compensatory hyper· 
trophy oI particular regions of the heart. This i; th~ chief 

1 Berlin. klin. Wochenschrift. 1868. No. 17. 
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character on which we rely in deciding whether a givpn systolic 
mmmur be oJ accidental origin or a sign of 1'alnilar mischief. 

The following is prnbably the way in which cardiac murmurs 
o!'iginate in aJHl'lllil' persons. Owing to the altered state of the 
blood, the muscular tiosue of the heal"t is easily fatiglted; and 
this liability to premature fatigue extemls to the papillary mus
cles connectPd with the auriculo-ventricular valves. After any 
undue exertion on the part of the cardiac muscle, a temporary 
paresis o[ the inusc11li papillares ensu<'s. In ronseq uence of 
this the valve-tlaps intrnde into the amicles with erery ventri
cular contraction; i. e., a transient functional insL1fficiency of 
the tricuspitl and mitral valves is established, ancl gil'es rise to a 
systolic rntu-mu1· in tLe corresponding ol'iliCl'S. The:se munnurs 
only eontinne audible so long as the state of cardiac weakness 
lasts. As thP organ regains its normal energy they gl'Ow fainter 
ancl disap1war. In marked contrast to these intermittent llllll'

murs, which are immediately connected with the paroxys111s of 
cardiac excitement, the constant murmur:::;, mma.lly lirnitL .. d to 
the apex, must be viewell as evidence of a persistent Iuuc
tional insufficiency of the mitral 1·alres. Tht'Y arn probably due 
to pem1auent changes in the musculi papil/ares of the left 
ventricle', such as atrophy and partial fatty degeneration, to 
which tlJb pol'tion of the cal'diac muscle is pre-eminently liable, 
and which are not unCreqLiently founcl to exist on post -mOl'tem 
examination (Fl'iedreich '). \Ve may reasonably ask why the 
prolongecl functiomLI insufficiency of thP mitml valve, such as 
appears actually to l'esult from pal'esis o[ the rnnsculi papil
lrua 111 patients su1Ie1fog from arnemia and marasmus, should 
not be followed by hypertrophy of tlw right heal't, like that 
whirh follows the ordinary 1·alvular insuffirieney due to endo
carclitis. Tlte answer to this inquiry is furnishl'tl by a consider
ation of various circumstances that are diarnd1·ieally opposed to 
the development of the consecutive hype1·trophy. First, the 
volume of the blood is diminished, so that thP pulmonary circu
lation is never gl'eatly overloaded. Next, the degree o[ valvular 

1 Uandbuch cler spec. Path. und Therapie, berousg. von R. Vircbow. Bd. III. 2 
(11. Aull. 1807>. S. 80. 
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insufficil'llcy is slight, for the valve-flaps are not shortened; 
their free edges are merely folded o,·er into the cavity of the 
amicle. Lastly, the existing hypalbuminosis and oligocythmmia 
are ob,·ionsly unfavorable to any secondary hypertrophy of the 
hearL for the same reasons which make them give rise to atrophy 
and degeneration of its mubcu1ar tissue. 

The ahovc explanation of the way i11 which anremic murmurs originate seems to 
agree better than any other with cliuical facts. The notion that the murmurs are a 
direct result of the watery condition of the blood has long since been abandoned; 
a.ncl there seems Lo Uc just as little ground for ascribing them-as is often done-to 
irregular vibration of the auriculo-\·cntri cular val vcs. 'The lattc1· view is unsup
ported by any positive evidence, while the fact that acc idental murmurs closely 
resemble some of those caused by undoubted \•alvular mischief tells decidedly 
against it. llcnce, we arc driven to adopt, for the explanation of nnremic mur
murs, the very same "hydraulic " theory which is now generally received as 
explanatory of the murmurs due to organic valvular mischief. 

There is another reason (besides those alluded to above) for believing that in 
acute fatigue of the heart trieuspid insuflieicncy is often a"Sociatcd with functional 
incompet<.'nce of the mitral valve. It i$ this. .\t the height of a paroxysm of 
palpitation, the jugular \'Cius may occasionally be ilCCu lCJ pulsate. The pulsation 
may he limited to the bulhar enlargement at their lowC'r encl, or it may be general. 
As the pul~ation disappears after the attack. it may fairly be ascribed ton. transient 
functional disorder of the right heart, due to fatigue, and 
causing tempornry tricuspid valve with regurgitation of blood 
from the right ventricle into the sy3temic veins. 

Ll'l us now !'onsicler the ' · brnit tl e tliablP" (.No1111enr;erdiisch). 
This 1111u·111tll', whosP mode of origin has been thP sttbject of end
les8 <liseussion, is often, but by no means always, observed i11 
anmmic patients. It was originally eaUed by LaCnnec "ebant 
des a1·1l'•n•s" ; he b~.llieved it to ocC'ur in the {'arotid::'. 'I'he tel'm 
"bruit d~ cliablP" we owe to Bouillaud : the German name, 
"No111wnger~iusch, ., to Skoda. 'rlwy are both dPrivt.ld from a 
well-known toy-the humming-top-k11own arno11g the French 
as ''diable,'· among the Austriani:; a!-' "Nonne." The murmur 
in question is a continuous humming or ntshing sound, periodi
cally intensified by deep inspiraLion; it is heard over the internal 
jugular veins: it is usually loncl<'r on the right than on tbe left 
side, londPst over the jngular bu lb arnl just above it. The mur
mur is rnon1entarily a.nested by forced expiration, coughing. 
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straining , etc., but it always returns dmi11g the ensuing inspira
tion. I t is better heard in the standi11g or sitt ing than in the 
r!'Cumbent postnre. \Yhen very intensl'. it may be felt as a 
thrill by the fingers gently applied 01·er the jugular bul b. The 
receh ed theory concerning its mode of orig in is tha t o[ liamer
nyk . lle believes it to be produced by a whirling movement of 
the blood in the jL1g ular bulb, a t the lower end o[ the internal 
jugnla r veins. F or, as thi s portion of the vessel, si tua ted just 
lwhind the sterno-clavicular .i oint, is lfrmly fixed on all .sides, its 
wall s a1·e unabl t• to collapse-like the walls of other veins-when 
till' q wmlity o[ blood in its inte1·ior is diminished . lience it 
fo rms a cha mber, whose dimensions are constant, and largely 
e"ceed those of t he vein immedia tely above it whenever the 
latter happens to be imperfectly d istended, owing to a general 
or loca l d1,f1cien!'y of blood . N ow. a st1·eam of liqnid fl owing 
11·itl1 fi llfli !' it'n t velocity throngh a cl osed tube always forms a 
whirlpool when it passes abruptly frnrn a muTower to a wider 
,;egme11 t of t lw tube (Tb. \Vcber); and its whirling movl'ment, 
whe11 su fliciently intense, is a udible as a hyclraulie murmur. In 
gene1·al a mr mia, fo r the reasons already assigned , all the condi · 
tionR required fo r the product ion of 't consta nt hum are united 
at tl1is patticular point of the circulatory apparatus. The suc
tion power of thf• lung::;, moreover, is an ~~ u x iliary agent ; by 
~enerating a partial vacn nm in the interi or of the thornx it 
accelerates the down ward rnsh of blood in tlw lower part o[ the 
jng-ular veins, and draws the blood with g rPat force into the 
1·ein" of tile chest. .\.s the intrathorari !' lll 0PSH 111·,. sinks chuing 
inspira.t ion, the venous hum grow~ more intense ; it becomes 
[eebler dttring ord inary expiration ; whil e, in fo rced expiration 
(l'. ff .. during straining efforts), the innease of pl'essnre in the 
!'hest p revents t he blood from paSSiHg [rorn the jlll(lllar in to the 
intrathorac ic veins, a nd the lrnm become,; ina 11 d ible. Finally. 
the increased distinctness of the nrnrrnnr w11Pn the patient is in 
tl11· s ta nd ing 0 1· sittinK posture is easily acconnted fo r by the 
influence of g ravity in promoting the fl ow of blood into tl1P 
<'hest. Thus we see that, although there really is a causal con
net'lion bPtween the venou::; murm111· aucl an an::rmic s tate of 
the blood, tlw co1111 l'c tion is too indiree t to a llow of our l·egard-

VOL. XVI.-26 
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ing the murmur as pathognomonic of the disease. Still, when 
present, it proves that the veins of the neck are relatively empty, 
and that no obotacle exists to the entrance of venotis blood into 
the tlwst-conditions most likely to be realized in severe anremia 
unattended hy clisease of the respiratory m· circulatory organs. 
Lastly, the student may be remindell that he ought not to press 
too firmly with his stethoscope when <•xamining the veins of 
the neck; Jirm pressure will generate an at"tificial murmur in 
healthy subjects by narrowing the calibre of the vein . Another 
source of fallacy consists in fOTced rotation of the lwad to the 
opposite sidl'; tlw jugular vein is then compressed, about its 
middlP, by the tense cervical fascia and the belly of the omo
hyoid. Hence, a real murmur can only be aflinned to exist 
when it is heard at the point already indicated in a patient 
who holds his head stmight, and with the stethoscope lightly 
applied. The phenomenon itself is not of suflicient clinical 
irnportance to justify discussion of the 1•arious other theories 
del"ised to account for it. The reader who desires fu1ther info1·
mation will !ind it in works devoted to physical diagnosis. 

4. Organs qf respiration. -Dyspnma is one of tl1e most 
i111po1tanL symptoms of oligtemia. The morn ext1·P111e Yarieties 
or acute amcm ia am always attended by breaLhlessness rnore or 
less conside1·able in clegme, which manifests itsl'lr objecth·ely by 
inci·east'd clepth and frequency or the respimtory movements, 
subjectireJy by a peculiar crnving for more ait·. \Ye cannot be 
far wrong in attributing the urgent dyspnc:ra which invariably 
attends severe bleeding- and which, as has alrmdy been pointed 
ont, may even culminate in an outbreak. of general convulsions 
-to the sudd<'n nnest of the supply or oxygPn to the respiratory 
centres, thP immediate stimulus being furnisht>d either by the 
want of oxygen, or, inore probably, by the accnnmlation of poi
sonot1s intermediate products of tissue metamorphosis in the 
blood. In the subacute and chronic forms of anmmia, on the 
other hand, the dyspncea takes the form of a habitual, though 
moderate increase in the number of respirations per minute, 
without any increase in the clepth of each individual respi1-atory 
act. The patient is unconscious of its existence, save when he 
undertakes any violent exertion or suffers from emotional excite-
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ment. Under these circumstances, the dyspncea may suclclenly 
become exaggerated into a feeling of positi,·e angL1bh, with 
tumultuous, panting respirntion. The constant though incon
siderable quickening of the respiratmy movements in arnemic 
persons is due to a complex variety of causes. It does not at 
present adrnit of being perfectly explained. It is probably clue, 
in the first place, to an increased excitability of the respiratory 
centres, which take part in the initable weakness common to 
the whole of the nervous system ; secondly, to the imperfect 
clecarbonization of blood in the lungs, owing to lack of oxygen, 
the pulmonary fibres of the vagi being stimulatetl aml quicken
ing the respiratory movements. For since the exhalation of 
carbonic aci(t is intimately connected with the absorption of 
oxygen by tllP blood (Ludwig and others), and since earbonic 
acid is known to stimulate the pulmonary terminations of the 
vagi (L. 'l'raube), we may infer, first, that oligocyth,emic blood 
is not only poorer in oxygen, but contains more carbonic acid 
than nm·mal blood (Thiry); secondly, that it increases the fre
qnen<'y or tltt\ respiratory movement~ through thP accelerating 
iibre" of the respiratory ne1Tes. Further. ,·iolent cl.)''JlllCC'a, both 
objective ancl subjective, must ineYitably s!'t in whe1wver the 
pl'Oportion of carbonic acid i11 the bloocl is rapitlly :ingmentecl; 
fo1· wt' know th:it any considerable Pxress of cnrbonir acid in the 
blood is pq11ivalent to acute prirntion of oxygt'll in stimnlatinp; 
tlw respiratory centrP ancl giving rise to intense brtiathlt1ssness 
(L. Tranbe. Dohnwn, Pllueger, Nasse, ancl othPl's). But an ex
cess of carbonic acid is retained in the bloocl wlw1wver tlw pul
monal'y 6rrulation "tagnates, ancl the distribution of the bloocl 
beconws irregular, owing to momentary fatigue of tlw heart. 
This is why arnl'mic persons speedily beconJP bl'eathlees clming 
tlwir painful attacks of palpitation, ancl why the clyspncea usu
ally lasts for some time after the attack is over. Its seYerity 
doee not abate until the exhalation of the retained carbonic acicl 
hae bep11 complett>d by a suitable rp-establishment of tl JP pulmo
nary circulation. 'l'he breathing then returnR gradually to its 
habitua l typP-moc1('1·ate acceleration of rhythm. with shallow
ness of the 1·espiratory mo1·ements. Lastly, it is plain that the 
exceptionally severe dyspnCC'a brought on hy violent exertion is 
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due not rner~ly lo the fatigue or the heai·t :u1d consequP11t rPteu
tion of mrbo11ic acid in the blood, b11t, i11 at least an Pqual 
measure, to tl1e inneased formatio11 of C'al'iionk al'id whiC'h 
1·esnl ts from mus(_·ular eon traction. 

f). R e111ai11in ,q or,qa11s 1if the body.-'l'l1e fo11etimial disturb
ances ma11ifeste<l by the other organs of the body in aiHcmia 
may be dismissl'<l i11 a few words, for they original<', for the 
most part, in 1'01lllitio11s that ha1·e aJrparly been disrnssr<l. J\Iy 
remarks will tlip1·1,fore be confined 10 I hose points whi"h have an 
imnH·diate lwari11g on the mattt:•t' ju han<l. and wlt ich have not 
been l'lucidatt'd, or Jm1·e bee11 i11sufficicntly t>lucidated,on former 
occasions. . 

~l.n:emie patients often suffer from funetio11al disorders of the 
diges ti1·e appamt11s, whid1 generally belong (when really conse
quences aml not <..'<lU::::es o[ the ana\mia) to tlu .. ··a tonic., \'ariety 
of dy:-;pepsia, wlto::;e mode of origin an(l essential character, as 
well as its relation to olig;emia, ham alrt>ady been :rnalyzed (pp. 
334 ancl 374) . 

• \. peculiar, also functional disturbance of the dige ·tive sys· 
tern is the anorexia which is almost always present in the more 
severe form s o[ acute amemia. Its modt> of origin is still 
obscme. On the other hand, the paroxy~rnal crnving for food 
by which many arnemic patients, especially those rncovering 
from acnte di spas .. , nrP tormented, and the feel ing or satiety that 
treads closely upon its heels, may botl1 be traced to the inilable 
weakness or tlie 1wrvous system, and belong to the category of 
morbidly exaggerated common sensations. Finally, the thirst 
which comes on after great loss or blood is due to the absorption 
of large quantities of liquid from tlw tissues into the vascular 
system. It results immediately from the chyness of the tissues, 
and also ol'curs from similar causes in febrile am\'mia. The 
rnucous lining of the mouth and fauces shares in the general 
dryness oJ' the tissues; h ence, the afferent nerves are subjected 
to tlmt specific fo1m of irritation which gives rise to the feeling 
oJ' thirst under normal conditions. 

Tl1 e i11tPp;u111e111 presents highly important and characteristic 
clmnges, both in its vascrtla.rity and in its nutrition. Concerning 
its. fnllctional state, not much of a positive kind can be affirmed. 
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Ont> is certainly tempted to ascribe rh,, defective secretion of 
sebaceous mattel', and the diminished perspiration O«casionall!J 
observed in arnemic persons, to the changes that have taken place 
in the nutrition of the skin-changes in which the cutaneous 
glands not unfrequently take part by undergoing atrophy and 
degt>-neration. And, so Iar as the sebaceous secretion is con
cerned, this view would not be inapprnpriate; for it docs. Ior 
the most part, diminish as the marasmus increases. On the 
other hand, t.he behavior or the sudoral secretion ill anmmic 
persons is vel'y capl'icious. For instance, it would not be diffi
cult to show that the activity of the sudori parons glands is 
occasionally-even when the arnemia is extt·erne and the maras
mus most atlvanced-not only not lessened, but actually and 
enol'mously increased. I need only mention the colliquative 
sweating of pl1rhisis, the profuse sweating that occul's in the 
collapse of aeut'• anmmia, the hyp~riclrosis of the <lying. The 
two last-named ,,xa111ples prove that till' quantity of blood in the 
skin has no more to do with the amount of peropiiation than 
e-xtrerne general anromia or the most advanced rnarasmus. 'l'he 
J1yperidrosis obS•'lTPtl d1uing collapse 01· jtist before dl'ath coin
cides with a p'Lle, cold, blooclless skin ; on tlw other ham1, ,,,.,,n 
aetivP hypermmia of thP skin is not necessal'ily attended by 
sweating. No causal connection can, th1.-'n-'Iore, be established 
between the quantitative n1oclification of tlw perspiratory func
tion in ana'mia, and the altered clistribution of the blood, m· 
val'iations of bloocl-pressnre, of vascnlal' tonus, etc. It is more 
conect to ascribe all changes in this secretion to the paramount 
intlnence o[ the nervous systern; when arnemic persons pel'spi.re 
eopionsly, the plwnomenon must be viewed as accidental, l'ather 
than as b,,ing of the essence of the anmmia. Accordingly, it 
doeo not, strictly speaking, fall within the limits or our subject. 
titill, there is one sense in which hyperidrnsis rnay possibly be 
r~garded as an effect of anmmia. Tlw latte1· eondition may give 
ris1, to di.stmbances of innervation of a kincl invariably productive 
-whate,·er may J1aw been their origin-o[ inc1·pased sndoral 
si~crt>tion. Concerning the natw·e of tJu .. se tlist11rbances we may, 
inclePd, be allowed to speculate; but of positive information we 
have none to give. 
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Section of the cervical sympathetic is known to be followed by unilateral 
sweating of the face and upper part of the body. Sect ion of the 11"1.edulla oblou9al11 
in the horse (life being kept up by artifi cia l respiration) gives rise to profuse 
sweating all over the body. These facts make it probable that the sudorai secretion 
is regulated by the brain, or, in other words, that the nerve-centres exert an inhibi
tory iuflucuce on the sudoriparous glands, the withdrawal of which influence is 
followed by hypcridrosis. The unilatera l sweating after division of the ssmpathe

tic is commonly regarded as a vaso-motor phcuomcuou1 and conucctcc.l with the 
vascu lar relaxation which is the characteristic effect of that lesion. This view 
would seem reasonable enough, were it not that hypcridrosis, as I have already 
pointed out, may also occur under au exactly opposite set of conditions, viz., when 
the skin is remarkably bloodless. Hence, it is certai nly more logica l to view the 
cutaoeous hyper::cm ia and the hyperidrosis as co-ordinate effects, instead of assuming 
tllC former to be the cause of the latter. But if we give up the notion that the 
sweatiog results from division of vaso-motor fibres running from the brain to the 
in tegument, we must ascribe it to division of inhibitory fibres. This hypotl1 csis at 
once explains why commencing cerebral paralysis (during a state of collapse, before 
dcath 1 before a fainting-fit) should be so often associated with profuse sweating, 
notwithstanding the bloodless condition of the skin. 

The urinary secretion does not obey the same laws as the 
perspiration, its qnantity being more immPdiately dependent 
on mechanical condition,;, and more liable, therefore, to be influ
enced by ehanges in the pressure and thP composition of the 
blood. Tit .. greater the volume of the blood, the more dilute it 
is, the rnon• vigorous the heart's action, the more rapidly will a 
watery secretion filter through the l\lalpighian tufts into the 
effel'ent canals of the kidney. This explains why the secretion 
of u1·i ne, just after severe hemonhage, is almost always Yery 
scanty, speedily returning to its normal amount as the total 
volume of the bloocl is restored by absorption of water, aud the 
heart regains its power. As tl1e subacute ancl chronic forms of 
amemia a1·p usually associatecl with bypalbuminosis, and the 
latter facilitatps the process of filtration through the kid1wys, 
tlw fl ow of mine is not generally much reduced, save when there 
happens to be profuse sweating, or when (as in fever) the insen· 
sihle exhalation from the lungs and skin is much increased. The 
facts conceming the quantitative alterations in the amount of 
urea and urinary pigment excreted by amemic persons have 
alrPat1y been stated in the section on Genpml Symptomatology. 
I need only add that although the elimination of mic acid in 
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anremic nbjects does not stand in any constant r~lation to the 
state of the blood, it nevertheless appears, like that of mea, to 
!all below the normal tandard. 

The state of the sexual functions still r~mains to be con
siderPd. First, a=:; regards the male. 'Yhereas, in many cases 
of amcmia, the sexua l function is simply torpid (lessen,,d 01· 

ext inct), in others-in the majority-it presents the characters 
of initabl~ weakttess (the sexual appetite is easi ly awakc>11ec1, 
seminaJ em i ~sions ::l.l'e frequent, erection is frequent though 
incompl etl:', l)rernature ejaculation occms du1'ing eoitnti, etc.). 
There can11ot be a doubt that these phe11omena an• si mply lol'al
ized mani[P~tntion:-; O( tlte general change affecting the IH:Ol'\"OllS 

sy"tem in awl'n1ia. and that they are closely a11alogous to tl1e 
correspondi11g symptoms exhibited. e. g., by the hl':ut. It may 
be affirml'd, broadly, that the irritable weakness of the male 
generativt> organs, likt• that of the heart, is uhielly as<ociated 
with thl:' milder forlllti of amemia; while the rnOI'\-' t1 xt 1t•11u• forms 
of amemia and mamsmus are more usually attended by complete 
extinction of the gPnerative function, analogous to the "perma
nent feebleness·· of the heart. I do not nwan to deny the excep
tions to this rnle, [or it is uncloubted ly true that every particu
lar province or the lH-'l'\'OUs system possesses a certain measure 
o[ indivicltwJ autonomy which is especially prone to assert itself 
under pathological conditions. Lastly, I may as well state that 
the tt1 rn1 ' · initabh• weakness," which I ha,'e repen.tt>clly em
ployed in a g<'lleml sense to denote a definite morbid condition 
of thP nPrvons sy~tem as a whole, is commonly usecl in a more 
special sense to express the corresponding disorder of the male 
generative fnnrtions. It is in this latter sense that the term is 
g"nerally understood, when not guarded by some explanatory 
prefix. 

ln arncmir females the generative function does not present 
any constant alteration. It sometimes plays an important part 
in aggravating the arnemia (p. 324) . The very variable behavior 
of the menstrual discharge is of great interest from this point of 
view; in many cases of amcmia it grows scanty, 01· ceases to 
flow altogPthe1·; in others again it coutinuPs unimpairPc11 and 
helps to exhaust the patient's strength. Now, although it is 
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not surprising LhaL the rnentitnwl funct.ion :-;honkl be intPr
fernd wilh, 01· pve11 suppn•:;:;ed in ge11eral a11>e111ia a11d ad
vanced mara::;mm;, thP oppotiite plwnomenon eannot but excit1~ 
our wonder and elude our attempts at explanalion. Still, if 
we bear in mind that the menstrnal ltypenl'mia of the gen
erative organs, looked at from the ]Jhysiological point of view, 
is not so much the cau:;e as the rnnseq nence of the periodic 
maturation of ova, the continued occurrence of thl' 111e11stnuil 
ttow in many cases oJ: general arn\'111ia will only i11tlicate I hat 
the process or ovulation per:;ists in its normal course, and con
tinues to provoke that vehe111eJ1t alllux of blood to the genital 
organs which culmi11ates in the monthly discharge. Inasmuch, 
moreover, as the periodic nmtnmtion or ova is a result rather 
of an inherent stimulus than of any impulse communicated lo 
the ovary from withottt. we can see wl1y the process in ques
tion should go on for a considerable time, even when the organ
ism, as a whole, is badly nourished, before it succumbs to 
aclverse cil'cumstances. \Ve c>Ln also understand, fmther, that 
the menstrual flow may continue abundant, or even excf"ssiv .... 1 

notwithstanding the pl'ese11ce or amcmia, so long as the hypel'-
1.Cllliating stimulus vopagated from the ripening ovule to the 
entire genital apparatus is strong enough to attract a consider
able pol'tion or tlw whole blood to the sexual organs, and, in
directly, to cause rupture of the distended blood-vessel" of the 
uterine mucous membrane. Lastly, we are enabled to see 
why so many anmmic women continue not only to menstruate 
profusely and regularly, but to conceive and to bear childl'en. 
For these ulterior developments of the sexual function require 
nothing more than the intervention of the male element in dne 
time and place. I have already alluded to the fact tl:~t arne
mic girl; and women are very prone to suff<'r from leuconhO'a 
(p. 354), and that this affection should be viewed as a true 
symptom of amemia, since it may be cured by constitutional 
measme:; clirected against the amemic state without special local 
tl'eatment. \Ve are not at present in a position to account for 
tlw causal relation bfltween the two sets of plwnomena. ]\fore· 
over, the chronic catarrh of the genital mucous membmne on 
which the leuconhm'i depends may be quitP as legitimately 
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included among the eomplications and sequelre as among the 
sPxual sy mptoms of amcniia. 

Uoinplications and Seqllelm. 

As most forms of well-marked anremia am symptoma tic and 
pro<"e<'ll [ro111 other pre.existing maladies, it is cle:t1· that the 
symptoms o[ the consecutive an::emia will o[ten eombine witl1 
those o[ the p1'iniary disease to form a complex wholt>. l need 
not here recapitulate the manifold variety o[ such co111plirntions, 
01· consider all the possible modifications that nmy be introdueed 
i11to the proper symptoms of anrrmia by those o f' the primary 
affeetion. TJwse are not, strictly speaking, complicat ions of 
amrmia ; on the con trary, the amemia may be said to be a 
sequela, or a complication of the morb id process to which it 
owPs its origin, and with whose continuanee its own is often 
most intimately bound up. 

On the other hand, we ham a perfect right lo speak of gen
uine complications of anmmia whenever an a.1Hcmic }latient is 
:Lttal'ked by any sort of 11ew disease, indPpendent o[, though 
coinciding with the anmmia. This conjunction is at least as 
co111mon as tlw opposite one o[ which I haw spok i> 11 above. 
Amcmie p•·rsons are, upon the whole, more liable to di sease than 
those who am in health. They arn, ro ughly speaking, mo!'e 
prone to suffe r from other maladies, whether constitutio11al or 
loca l; nay, the susceptibility to certa in morbid processes is so 
greatly increased by tbP presence o[ a nmmia that they may 
fairly be brought in to genet ic connec tion with it. 'Vlw n we finn 
it sta ti>d, on the one hand, that an exactly opposite relation holds 
p;oocl [or 11mny cliseases-more especially ce!'tain acutP febrile 
proee;ses which are said to attack healthy personH ll! Ol'P often 
than tl1 0$P wh o a!'e anf{'mic (e.g., enteric fever, a!' n tP l'lwnma
tism, plPnrisy), we must recollect that healthy peoplt> :ti·P much 
more expo:5Pd to partif'ular injurious inHnen<·P::;, owing to their 
occupation, their more irregular JiJ'<>, etc., than a n:f'mic invttlids; 
further, that the latter are quite as li ttb le, somet imes mo!'e liable 
to he attacked than tl1P fOl'lllel' , when placed u11cl1"!' simila1· 
ron<litions. Statistical rpc·ords o[ tl111 frequen<·j' of p:11·1ic11lar 
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diseases nsPd Iornwrly to lw quoted as evidence of the compara
tive immunity of ana~mic persons from, e. g., lobar pneumonia; 
more recently, however, they have pointed to an entirely opposite 
conclusion, so that the doctrine of the relative insm;ceptibility 
of the amemic to acute disease has been falling more and more 
into discredit.' 

The increased susceptibility of amemic persons to disease 
appears to be intimately associated with their defective nutri
tion; the tissues are less able to resist injurious intluences, the 
organism to regain its equilibrium after momentary disturbance. 
Not only, the1·e[ore, are the tissues of the amcmic more liable to 
c1isease, but they show less disposition to sponttrneons repair. 
Indeed, the affected part usually exhibits a decided tendency to 
undergo destructive change-necrohiosis-easily explained by 
the defective supply and faulty composition or the nutrient 
tl uid. There is yet another way in "·hich the presence or a rnemia 
helps to modify the chamcter of many trivial disorders in an 
unra,·orable sense: any active excitement or the ne1Tons system 
is usually followed by premature functional exhaustion when 
the symptoms or cardiac feebleness start at once into a threaten
ing prominrnre. 

I 11111st now enumerate the more important diseases whose 
exePptional prevalence among an::emic persons renders it likf:>ly 
tli:1t they stand in some intimate relation to the anwrnic state. 
Among affections of the respiratory apparatus, pulmonary phthi
sis c1ese1·ves the first place as a freq Ltent sequela of amrmia, 
wl1Pther the latter he of idiopathic or of symptomatic origin. It 
has long bePn rpcognizPd that, notwithstanding an inherited pre· 
disposition to phthisis, the actual outbreak or the disease mav 
r:rr>n be c1elayed for a long time-perhaps altogether prevented 
- by a careful tonic regimen; whereas it is very likely to insin
uate itself into the system, when anmmia has unfortunately 
been allowed to establish itself. Thus, for example, sewre 
J'eh1·ile diso1·de1·s, especially enteric fever, often leave a tendency 

1 An obvioWI exception to the general rule that an:emic persons are specially liable 
to become affected by other diseases, is furnished by such maladies as gout, the oxalic 
acid diathesis, and others, which sta.ud in au unmistakable relation to a " plethoric" 
haliit of bOlly. (Cf. p. :108.) 
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to phthisis, together with a lingel'ing arncmia, behind them ; and 
when once th" pulmonary mischief has broken out, i t usually 
runs an exceptionally rapid and destructive course. But pul
monal'y consumption is quite as liable to break ou t in cases 
of symptomatic· amcmia clue to exhausting di scharges. The 
number of nursing mothers affected by it illustra te this state
ment. So, too, wan t of the necessaries of life, over-fa tigue, 
depressing emotions-in a word, all the causes o[ idiopathic 
anmmia refen ed to above, are capable of exciting ph thi sis, the 
amemia fumishing the soil in which the pulmonal'y disease 
springs up. I need not enter mol'e deeply into the naturn of 
the connection between anwmia and phthisis. The reacl t> r will 
find what information he requires in the chapter on the etiology 
o[ the latter disease. 

Among affections o[ the digestive apparatus, gastric ul cer is 
remarkably common in arncmic subjects. This poin t is wor thy 
of special notice, as gas tric ulcer may easily be confo unded with 
the nervous ca.rdia1g ia. which is also not unC'ommon in th e anro
mic. Accol'clingly , when we find an arnemi C' person tl'oubled 
with serious gastric symptoms, we must always bear in mind 
the possibility that an ulcer may be pn•sent, and tlw l'Outine 
treatnwnt of the consti tutional disol'clel' mn Ht lw moclifi t>cl accord
ingly. Gastric ul cel' may exist without hetl'aying its pl'PSPnce 
by paroxysmal cal'clialgia; it may remain latent till an attack 
o[ profuse hmmatemesis or of fatal peritoni tis from perforation 
brings it suddenly to light. Such melancholy accidents may 
occm from an ulcer which has become insidiously developed 
during an a ttack of amcmia, and are then usually qui te unex
pec ted. The frequent occurrence of perforating ulcer in amcmic 
subjec ts i; p1·obably connPctecl in some way wi th their liabili ty 
to dispasP o l' \"PS8P ls (pa rti cularly fatty degeneration of the arte
rial in tima and of the capillary wall s). F or in [ormat ion about 
the intima t1• nature of thi s connec tion, the reader is referred to 
the chap ter on Gastric Ulcer. 

Among structural di seases of the nel'vous system I must 
allude to cerebral hemorrhage, which is oecasionally met with in 
anromic patients. It gives l"ise to the clinical symptoms o[ apo
plexy, and generally ends in death. It may be attl'ibutecl, like 
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gastl'ic nlcel', to previous changes in the vasculal' walls. Tllougb 
it is fortunately uncommon in arnemia, it is especially stl'iking 
when it dol\S occur, for the victim is generally young, at an age 
whPn sanguineous apoplexy is among the rarest o( events. 

A brief record of two cases that occurred in my own practice will serve to illus-
tratc the above remarks. 

1. Lad of sixteen, convalescent from enterie fever; Id$ temperature has been 
normal for about [our weeks. Sudden symptoms of apoplexy without definite 
hcmiplcgia. Death in a few hours, with tracheal ritlcs. On post-mortem examina
tion, alnm<limt hemorrhage into left lobe of cerebellum, whose ti~sucs arc exten
sively broken up; an effusion of blood along the entire base of the skull. 

2. Girl of eighteen, convalcsccut from cnteric fever two mouths i still pale and 
weak. 8uddcn apoplexy, with left hemiplcgia. Death. Large clot in right cor
pus slriatwn, with effusion of blood into the lateral ventricles. 

Functional disorders of the nervous system are extremely 
common in ana'mic subjects, and form a majority of all tile 
complications of a1ue111ia. 'J111ey nnrnt be viE>wecl broadly as ex
aggeration:;, i. e. 1 as outgrowth:; of the general ::;ta.te of nervous 
irritability whi<"h have assumed a. Ct-'rtain iuclependenee. Hence, 
it is not easy to dmw the I ine between those 1wnrosps which are 
true cornplieations and those which a1·e merely symptoms o( 
arnemin. TJu .. clititinction between the Lwo must always be to 
some PxtPnt ai·bitmry. [n the fenmle, and rnore rarely in tile 
male sex, thP general hypera;sthesia, the iJwreased reflex excita
bility, the eaprieiow; psychical comUtion, oenLsionally become 
exaggemtPd into well-111adrnd hysteria, whose symptoms may be 
so pronounced a:; to throw the remaining phenomena. of the ance
mic state mon• and more completely into the baekground. Since 
it is not always in 1he more intentil" forms o( '"He111ia that llys
tPria is d.eveloped, we n"'Y conclmle that a llPrided tPndency to 
hysteric.ti disturbance of the nervous system preePdt"S the an>e
n1ia, the latter serving only to provoke an ontbrmk. In other 
cases, howevPr, the genetic rf'lation b1:.twf't>n the arucmia and the 
hysteria is n1ore distinct and exclusive. 'l'here is no history of 
any previous tendency to nervous disturbaneP. Symptoms of 
decided hysteria make their appeal'ancP Hndclenly after clebili tat
ing influences o( one kind or another have btonght on well
mal'ked arncmia. 'rllese symptoms subside as tile amcmia dis-



A X~t~\ll.\.-DIAGNO~!~. 41:3 

appears. "\Yhether the :tHwmi<L be the e';eHtial or only aa 
auxiliary e<Luse of the hysteria, the dur:ctioH o[ lliP latter 
depenth in some dPgree on that of the fornwr. \\ 'e ran nPvt•r 
reckon on the disapp(•aranee of the hysteria while the """'mia 
lasts. Hence, as the two nialadies o[ren t>xist togf'tlw r, wt> ougl1 t 
never to limit our attention, ill a ease of 11ysteria, to th<· fe111alP 
generative organs; W<' ought always to bP on tl"· lookout fo1· 
signs of anccmia , and ii' we discover any i:mc11 1 to eombinP gen
eral tonic measures with our local applications to 1 lw raturrhal 
erosions o[ thepodio togi11alis, etc. Though jt woultl b<· a rnis
take to Huppose that amcrni<L lies at the root of ernry casp of 
hysteria, s till, the number of cases in which we may legiti111ately 
illfer tl1at the two affections are more or less comwcted with 
each other-either from the behador of the or·ganism as a wl1ole, 
or from the effect of our remedies-is relatively «on, i(kmble. 
Other neuroses, e. r;., chorea, are prone to occur in ;1na'rnir per
sons, and stand in much the same relation to tlw blood-d1ange 
as hysteria. Lastly. a number of psychoses, somP charactPrizerl 
by depression, others-a majority-by excitement, seem f1·e
quently to occm in cau8:tl connection with amemia, for treat
ment dirnctecl against the latter is occasionally [o!low<'d by 
improvement 01· e \'en cm e of the former. But otu· insig ht into 
the nature of tlH• connection of these ancl other 11e111·os"' "'itlt 
anmmia is still very imperfect; further speculation on the sub
ject would therefore be at present premature. 

Diagnosis. 

There is no difficul tr in recognizing amcmia from loss of 
blood when the bleeding takes place extemally. eithe1· ill our 
presence, or leavin~ manifest traces behincl it (wounds. clots, 
etc.) ; but when, as iu internal hemorrhage, there is 11 0 dsible 
evidence to be had, we arP justified in n·garding it as the cause 
of an acute am\'mia when we find sudden and intense pallor o[ 
the skin and mucons membranes associated with an extremely 
btnall pulse, faintness, and a tendency to actual syneopP on 
assuming th1.:. t>n•et posture. Similar signs o[ rollapHP may, 
indeed , be prrnlllr-Nl hy cardiac weakness from othP1· «anses: hut 
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we may nearly always obtain a cine to the right interpretation of 
the phenomena by considering all the circumst>inces of the case. 
II the patient happen to have been snfl'ering from some disease 
attended by a liability to internal bleeding-if the collapse was 
preceded by symptoms indicative of rupture of a blood-ves el, 
with extravasation into one of the great Cltvities of the body 
(e.g., sudden and acute pain) - if, lastly, we a1·e able to demon
strate progrPssive dltllncss on percussion in tlie dependent p>i1·ts 
of the thorax or abdomen, we may considp1· ourselves entitled to 
cliagno~e "a.cute olig:-cmia from interna,l hemonhage." Bearing 
the above remarks in mind, we shall not fail to recognize the 
rupture of an anenrism, or of the sac jn tuba.I ge::;tation, e\'en 
during life. Should the above symptoms be absent, however, 
the case may remain obscure till c!Pared up by post-mortem 
examination, i . c., we shall not be able to decide whether it is 
onP of acute :urn~mia from inward bleeding, or of fatal collapse, 
with paralysis of the heart, from some other cause. 

The diagno:~is o[ chronic anrnmia clepencls quite as much on a 
dne p,;ti111alp of any primary disease from which the patient may 
be "nffPring, and o( his mode of life, as upon his OL1tward aspect 
aml tlw impttirnwnt of his bodily energies . \Ve may reasonably 
SLL8JlPCt the PXi8tence of clu·onic oligmmia whenever we are able 
to recoi(nize conditions hostile to sanguification, or likely to 
hasten llw consumption of the blood (cL Etiology); our suspi
cions being confirmed by the patient's pallid complexion, the 
nrnmsmus, the sluggish feebleness of all the vital processes
especially voluntary movement. Thus the presence of chmnic 
anmmia is usually recognized without much tmuble; and its 
recognition is usually attended by a discover.v of its causes. I 
mean that we are able, not merely to amnn that the anromia 
exists, but to prefix some special epithet indicative of its origin. 

Ditration, Issues, Prognosis. 

Tlw duration of anromia is extremely variab le. It varies 
within the widest possible lin1its, from the acute anmmia dne 
to hemorrhage which ends fatally in a few minutes, to those 
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extremely chronic forms of the malady which linger on fo1· 
years-nay, for a liieti111e. 

The following i·emarks are meant to illustrate the connection 
between tlw clnnition o[ amemia and the causes to which it owes 
it8 ori~in . 

When death is immediately duP to loss of blood, it may 
roughly be said to occur earlier in proportion as the blood is 
potued out mo1·e quickly. Ilence, it is most sudden when the 
hemonhage is dw· to ;vounding of large arteties, to rupturn of 
an aneutism, to exlpnsive cuts. Should the patient smvive, the 
time spent in convalescence will ilepend, first, on the 'unount o[ 
blootl lost; secondly, on conditions, external and internal, p<'CU

liar to tliP ind ividual. Foremost among these are age and <"On
stitutio11; advanced ag<' aud a relaxed habit of body rPtanling, 
youth ancl vigor ha8tl'lling recovery. rfhe intlnence of St'X j~ lPSS 

decidPd; titer<--' ii:; rPa::;on to be1ieve, however, that although the 
immediate risk from ht'morrhage is greater for the male than [or 
the female (cf. p . 207, and the subsequent remarks conceming 
prognosis), the fonuer is, upon the whole, better abl<' than the 
latter to make good the loss sustained. .\t any rate we ai'l' 1110re 
accustometl to see profuse bleeding followed by imperfect reeO\-
ery by permanent anmmia of a moderate kind-in women than 
in men. Lastly, as regards outward conditions. ThP care take11 
of the patient, the adoption or neglect of strengthening measmes, 
hal'e much to do with the time he takes in getting well ; so that 
we cannot exactly-i. e., in days or weeks-predict the total dma
tion of the malady 01· tbat of convalescence. I need imrdly sn,y 
that the notion that a loss of blootl amounting lo one-sixth of its 
entire volume requires a period.of six weeks to make it good is 
wholly arbitrary and unsustained by facts.' 

Still le ·s are we able to foretell the probable duration of anre
mia in its remaining forms. The time required for the evolution 
of the disease depends, primarily, upon the persistence or dis· 
appearance of its cause. It may be stated, generally, that w1· 
can only reckon on a term being set to lhr malady when it iH 

1 Another instance of this cabnlistic use of numbers if! lhc doctrine that the prob
able crisis of cel·tain dh1eases (e. u., lobar pneumonia) must occur on one of the odd 
da.ya, counting from the day of invasion ! 
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due lo a removable cause. Should thP cans<" not be capable of 
remornl, tlw eons~cutive olig<emia wilJ Jikewise persist, it:-: mani· 
festations being only held in check by a continuous employment 
of therapeutic and dietetic measures. Th u8, for example, a cer
tain degree or amemia is always present in chronic albuminuria; 
it may be kept down, thottgl1 not eradicated, by a suitable supply 
of rni111·ishnwnt. But there are many causes or an;emia which 
are 11ot only incapable of being remornd. but whose consequ<'nces 
cannot Pven be checked by appropriatP treatment; the anmrnia 
assuming a progressive and malignant character, and usually 
terminating irt death. Thus persons suffering from phthiRis. 
cancer, etc., ultimately succumb to an;rmia and marasmus, 
thouglt the duration of life may vary widPly in different cases. 

Ent if tlw cause of the amemia be a n•111ornble one, OL' if it 
disappea1· after a time of its own accord, the fmtlter dttration of 
the cliseasP will depend partly on its ow11 intpn,ity, partly on the 
comlitio11,, extemal >llld internal, to which the patient is exposed 
(t•ide .1·npra). Acconlingly, the time taken up iu convalescence 
rnrie>< 8till more con8iderably in these cases than in acute an<e· 
mia . 

. \11a-111ia may encl in death or in recovery, and the lattpr "'") 
lw ('OmplPtc- 01· incomplete. 

111 ac·Ltfe rtml'mia after hemonhage, cleath results from an 
anest or the supply of oxygen to the respii·aLol'y centr"s in the 
brain- it is of cerebral origin. I have all'ea<ly explained (p. :189) 
tl1al privation of oxygen, when sudclen all(] Hl'V<'J'<', sli11111lates 
the ganglia at the base of the brain ve1y jlOll'erfully in thP first 
instance•. Hence, the fatal issue which i111nwcli:1 tely "'"'('('eds 
th" phenomena of initation (dyspnCPa, general eon1'nlsiohH) may 
fairly he asc·1·ibed to progressive exhaustion anti ullimatl' paraly
si8 of tho8P motor centres-exhaustion and paralyHis conseqLLent 
011 Cll'l'J'-sti111ulation. On the othe1· hand. wlw11 the lack of OX)" 

gen 11iak!'8 itself felt slowly and graclually, tlw signs o( 1·iolent 
ex<·ite111ent do not show themseh·es. and death rPsults fron1 an 
im111Pdiat!' clepression ancl ultimate ann ihilation of the t'Xcita
bility of the 1nedul1a oblongrtta. '!'lie> probable reason of this 
diffPrenee between the effects o[ sndden ancl those of gradual 
privatiOll of' oxygen bas already bPPll di~c·11,;sed. " 'hen cleath 
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does not occur immediately after grnat loss of blood, but is 
delayed until the patient has rallied, or strikes him mwxpecteclly 
when well on his way towards recol't'I"}". it is almost iJwariably 
clue to syncope. Now, although in this. as in tbe foregoing 
instance, cessation of the respiratory movements and of life are 
immediately clue LO extinction of the initability of the respira
tory centre, still the two must not be confounded; in the case 
we are now considering, the primary change-antecedent to 
paralysis of tlw medulla-is the disturbance in the circulation 
through it, caused by paralysis of the heart; the mode of death 
is ·' rardiaf' ·· as tontrastecl with "cerebral. " This view is con
Hnnecl by the fart that Lhe fatal issue is usually brought on by 
accident;-sul'h as muscular effort, emotional excitement, etc.
tending to lower the action of the heart. 

Iii the remaining forms of anremia the patient may likewise 
succumb to cardiac parnlysis in the accidental manner just 
described, the paralysis being due to temporary over-exertion of 
the heart. But, in the majority of cases, the anatomical start
ing-point of the fatal symptoms cannot be precisely determined; 
all the vital functions being ultimately extinguished together
lwcoming exhausted-in consequence of the general state of 
mara.smns. 

Acute oligmmia from loss of blood usually terminates in 
complete recovrry when the bleeding has not been excessive and 
has been clwrkecl in time, either by natme or by art. Although 
:L patient who has lost a good deal of blood may continue liable 
for a long time (days and weeks) to be carried off by unforeseen 
sy ncope. still, if appropriate measures have been taken and his 
constitution be a healthy one, the cessation of' the hemorrhagP is 
usually a guarantee for the preservation of Ii re and the possi
hility of complete recovery. " 'hethe1· this possibility be sub
sequently realized, or whether. for reasons to be alluded to 
hereafter, the patient's restoration be incomplete, the renewal 
of the blood invariably proceeds in a certain definite order. 
First, a quantity of water is taken up from the tissues and the 
alimentary canal ; next, the crystalloid and colloid elements of 
the plasmtL; and finally, the red corpuscles, are completely or 
partially restored. 

VOL. XVJ.-27 
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Although the precise origin of the red corpuscles is still ol>scure, there can 
hardly be a. doubt that they arc developed, by gradual metamorphosis, from the 
colorless corpuscles in the spleen, the lymphatic 'glands, and the marrow of the 
bones. During the first few days after a profuse hemorrhage (p. 327) a vast num~ 
bcr of lcucocytcs immigrate into the blood from the cytogcnic organs, the process 
of inunigration going on for some time, though at a slower rate. A certain propor· 
tion of the immigrant clements (the uuinuclear, not the multinuclcar ones, Virchow) 
appear to undergo mctamol'pilosis. Some observers (Kocllikcr, Erb, Golubew) 
describe the process as a gradual reddening of the corpuscular protoplasm, fol
lowed by disappearance of the nucleus and a simultaneous development of the 
central conca.vit.y cluiracteristic of the ucwly-fo1·meJ disks. Flirt.her investigation 
is required before these statements can be adopted as final. 

0£ course we havf> no certain means of judging iI tbe restora
tion o[ till' blood aftel' hemonhage be really complete. From a 
clinical point or view, however, we may legitimately affirm recov
ery to be complete when, after the lapse of some weeks or months, 
the patient's aspect and functional energies leave nothing to be 
desired. 

In other forms of anremia complete recovery is possible only 
when the causes of the malady admit of being rooted ont. But 
even when they do, the chances of recovery being complete al'e 
no greater than they are after loss of blood from hemonhage. 
As a general rule, perfect restoration to health ran only be anti
cipated when the blood-change has not been too prol'onnd, when 
the patient is snitably taken care of, and when his powers of 
repair are really adequate to bring back the composition of tlw 
blood to its original standal'd. 

In a ve1·y hrge proportion of cases, finally, recovery is incom
plete. Apart from complications and sequehc, which may hinder 
the reparative process and give rise to further troubles, the con
tinued operation of the original causes or the anmmia too often 
bars the way. E\'en when these causes are effectually neutral
ized, eitlwr spontaneously Ol' by the help of Ul't, complete recov
ery may be prevented by the absence of the necessary food, rest, 
etc. Ap;ain, there may be some internal condition, peculiar to 
the individual, which tends to perpetuate the amcmia, e. g., 
when the latter has reached a degree of intensity beyond that 
which the recuperative powers of the 0t·ganism are adequate to 
meet. Under such circumstances the defective state of the blood 
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is indeetl 1·emediecl-but never perfectly. The patient is left in 
permanent ill-health, which, owing to the absence of any ascer
tained local disease, can only be attributed to the continued 
presence of amemia. 

This state of things is often observed in women who have rallied from profuse 
post-partum hemorrhage. Old people, again, and persons of relaxed habit, after 
undergoing some exhausting illness from which they barely escape with life, not 
unfrequently stop short of complete restoration to health-in common parlance, 
11 they never arc themselves again." This means, in other words, that a certai n 
measure of anremia nncl marasmus is left and obstinately resists all our attempts at 

This singular result admits of only one explanation. The 
organism, once affected by severe anromia, possesses only a 
limited power of regenerating thos" blood constituents which it 
has lost, even under favorable conditions of diet, rest, etc. The 
capacity of the digestive apparatus Ior assimilating nutriment 
:md the productive activity of the cytogenic organs are restrictetl 
within definite limits, which are further nan·owed by the exbt
ing amemia itself. The anromic patient labot·s with enfeebkcl 
powers at the heavy task of his physical regenumtion. All th" 
while he is obliged to meet the demands of l1is daily expendi
ture; and just as many a man, howe,·er frugal he may be, fails 
to climb out of thP abyss or bankrnptl'y into which he has once 
fallen, so tlw tatik of the anrcrnic patient may be altogethl'l' 
beyond his powers, and he may be condemnecl to s<'e it remain 
imperfectly fnlJilled . Lastly, it is self-ev ident thrLt the difiiculty 
or the task will stand in an inverse ratio to the recupenitiv" 
powers witl1 which the individual is endowed. Olcl people will 
be at a greater disadvantage than those in the prime of life or 
than children-persons of torpid habit than those with a tough 
const itution (p. 306)-women (upon the whole) than men, etc. 

The prognosis in anremia clepends, primarily, on the intensity 
of its cause. This is trne of acute :imemia, in which the cluP to a 
prognosis is fumished by the ratio between the amount of blood 
lost ancl the total volume of that tt11id. It is also true or the 
various forms of olig;cmia; the abu ndan<"<' or a discharge, the 
~evedty of a cligPstin• disorder, tlw i11l1-'n8ity ancl duration of a 
fevt'I', Ptc., inclieati ng tl11· lli->gl'C-'f' of clanger in a11y ]J<.U'ticular case. 
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As regards th e prognosis in U(' UlP a11a•mia a[tt-1· lw morrhage, 
the following l' lllpirical law may be n·gard,•d " " approx ima tely 
correct. A singh• bleeding, whid t a monn ts to onP-ha lI of the 
total volunw of hlood in th \' body (in adul ts from 2.o to 8 kilo
grammes from fi rn to six p ints), is almost ee1tain to prom 
fatal. \\-hen lhe same proportion of the blood is lost by n•cm 
rent li emorrhnges, U1 P 11l'ogno~i s i::;, of <·oursP, m on • hopPfn1 ; 
on tltP other hand , ei1 ·<· nmstances peculiar lo ll1 P individ11al nrny 
render a comparatin,• ly sHght los;:; p roductive· o f se ri o n ~ consP
quenccs. I refo1· more e;:;peciall y to the influence of ago; infants 
"'"' in extremP danger when they lm\'e los t fif ty grarnmes (one 
and three-quarter tluidounces), children d uring the first years of 
life, when they ham lost two humlred gralllmes (eigh t tluid
ounce,;) of blood. So too, old peoph·, tl to"e wh o are already ex
ha usted by disease, corpulent a nd torpid 1w rsons, lwar even small 
losses of blood ,·e1·y ill, and succumb to hemorrhage with aston
ishing fa<' ility . N l'X t , as regards sex, men bra r g reat a nd s udden 
loss of blood wo1·se than women. These ind ivid ual differences, 
so importa 11t in relation to prognosis, have been partially 
accounted for already in the secti o11 on E tiology. I need only 
rPpea t t ha t the relatively small amount of blood possessecl by 
young childt·en, together with the rapidity of their growth, and 
thefr consequent need of nutrient matter, are probably at the 
bottom of tl1 eii· suscPptibility in this ma tter. 'l'he slow renewal of 
the blood in old people, a11d those who are exha ustecl by disease, 
must neeessarily reduce their power of resistance to a di spropor
tionate extent. Lastly, as regards the inferi or tolerance of males 
fo1· sudden and profuse hemorrhage, this peculiarity may be con· 
nected with the greater energy of their nu tri tive processes, in 
eonsequence of which the body is continua lly making greater 
demand:; u pon the blood for pabulum a nd oxygen. Further, I 
ought to add that the remarkable power of females to bear great 
loss of bl ood is chiefl y manifested during parturition, and is 
much less dec ided on other occasions, e. g., when bleeding takes 
place from the bowel in entet'ie fever. '!'here is undoubtecUy 
some special 1·pason for the fact that women are able to lose au 
astonishing q uantity or blood during del ivery with out danger to 
li fe. '£he pl1enornenon may possibly be accounted for by retlect· 
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ing tha t, in the act of pal' tnrition, a parnsitic 01-ganism (s i t t•enhi 
'IJerbo), which has hithel' to drnwn it ' nourish ment fro m thu 
female body, is got l'id of ; the loss or blood may thus be l'ega rc1ed 
as tending in some measul'e to wal'd off a risk of plethora. 

Nex t in impol'tance to the quantity of blood lost-as l'egal'ds 
c1angel' to life-is the rate a t which it is pouretl out. Arterial 
bleeding, both on account of its rapidi ty, and b<'cause artel'ial 
blood is highl y oxygena ted, is peculiarly dangerous, es1wc ially 
if it occur from one of the larger arteries. Th e11iedulla oulollgata 
is quick ly deprived of oxygen ; hence, speedy exliaustion of the 
respirntory centre. \Yhen the bleeding is gradual, a better 
pl'ognosis may be given ; not only is thel'e more opportunity for 
therapeutic inter ve ntion, but the physiological renewal of the 
wasted blood is morn successfully effected. 

Lastly, the situa tion in which bleeding occul's may be as 
important as its abundance and l'apicli ty. I 1wed harclly poin t 
out tha t interual hcmorl'hage is usually, Neteris paribus, fa!' 
more dangerous than that which takes place within reach of 
hmmostatic measures. The rapidity and care with which such 
measul'es al'e carl'ied out is of the li rnt importance as regal'ds 
prognosis in any pa rticulal' case ; for the clanger increases in 
prnporlion as the bleeding is left to itself. 

In other forms of amcmia likewise, whether subacute or 
chronic, the patient's prospec ts are largely influenced by the 
possibility of effecting a speedy l'ern oval of the efficient cause of 
the disease. (I have already allnclecl to the in tensity of the 
c'nise, and the leng th of time it has been in opera ti on, as essen
tial elements in arriving at a prognosis.) Th ose p rnspects are 
least hopeful when the cause of the an;cmia is, or appears to be, 
ineracli cablt', and when the disease itself is seven· and progres
s i n~ . These characters are met with in combination, e. g., in 
many cases of anremia due to hectic fever ancl to the cancel'ous 
cachexia. In these, the prognosis is of cours<' a gloomy one, 
not merely as l'egards recovery, but as regards life it self. Tl1ongh 
far from gooi1, it is somewhat bettel' when, though the cause of 
the anmmia clo<'S not ad mi t of l'emoval, the blood-change itself is 
not far acl vanc<•ll , ancl is maintained ln statu !)1W by suitable 
dietetic and other measm es. Here, of com se, perfect recovery 
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is out of the question. A permanent though modprate albumi
nuria, residual from previous kidney-disease. b often associated 
with a corresponding degree of consecutive anremia; but with 
suitable precautions as regards diet and regimen, the latter may 
last for years without any appreciable detriment to the patient. 

Finally, the prognosis is most fa1·orable when the cause of 
the olig:cmia admits or being speedily and completely remored, 
or when it disappea1·s of its own accord at an early period. 
Should the amemia not be too severe, should the patient be 
situatecl under fayomble circumstances, externa l and internal 
(mode of life, age. const itution, etc.), we may anticipate hi s com
plete recovery with much confidence. I need hardly explain 
why, 011 the other hand, intensity of anmmia, unfavorable envi
l'Onment, insufficit'nt recuperative power, sbould modify our prog
nosis for the worse, e1·en when the primary causes of the malady 
hare bPen got rid of, and the indicatio rnorbi alone remains 
to be fulfilled. 

T1·eatment. 

Prophylaxis. 

The propl1ylaxis of anmmia is one of the most important 
problems of hygiene, both public and priva te; incl eed. it is all 
but coextensi1·0 with the latter. On the one liand, the idio
pathic form s of amemia orjg ina.te, for the most pait, in some 
quantitative 01· q uali ta tiYe defect in Ille requirenwnts essential 
to life-in sonw deficiency or 01w-sit1ecl t•xeess of the necessary 
vital Htirn uli. On the other hand, the main business of pmctical 
hyg if' nP is to harmonize and regulate thosP ontwcud conditions, 
whether for the indi,·idual or for the community. Ilence, it is 
clear that the development of a rnemia will be prevented in pro
portion as the purposes of hyg iene are ca tTied out successfully. 
Again, since a great val'iety of mo1·b id pl'Ocesses contain within 
them the germs of symp tomatic amemia, the fulfilment of that 
other task of l1ygiene, ,-iz., the annihilation of the causes o[ dis
ease, must indirec tly eont1·ibntP to prer<'nt tlw 111:1lac1.1· with 
which we are at present eoncemed. Lastly, all tlto,;e strictly 
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remedial measures designed to rencler severe di seases (i. e., such 
as give rise to anmmia) abortive, or to p re1•e1u the inanition and 
consumption of the blood which are normally associated with 
them, belong likewise to the prophylaxis or a n;cmia. 

The subject, as I have just sk etched it, is ob1·iously too n ist 
to be fnlly considered in this place. 'Ve shall have to compress 
its most important parts, as it were, into a nu tshell, sine<> rnl
umes mig ht easil y be filled by discussing then1 in detail. 

!<'or the pre1·ention of anmmia in the healthy subjec t, the first 
requisite is a di ellll')' capable of sttpplying those constituent s of 
the bl ood which are consumed dming the orgnnic processes. 
Foremos t in importance is a n adequate supply of albnmina tes, 
of the trnl y plasti c food-stuffs, any lack of tlwsc> being imme
diately followed by hypalbuminosis and marasmus. The non
azotized foocl -stnffs (fats, amy loids, sugar) a nd the ni trogenous 
gelatin-yielding compounds are likewise very impo1·tant, partly 
as sources of energy, partly for the conservation o( ll H, albumen 
of the blood and tissues (p. 311). Hence, a li beral admixture of 
these substances with the albuminates contribu tes ve!'y essen
tially to main tain the balance of nu triti on. Apart, then, from 
the pecuniary reasons which make a pme meut diet (01·, to speak 
more generall y , an albuminous diet) difli cult, and fo r large classes 
of the populati on wholly impossible, a mi xetl di et is certainly 
the most suitable one for man as an omnivol'OUS a nimal. 

" ' hether as regards the absolute amount o t foocl required, or 
the rnla ti ve p roportions of i ts several constit1wnts, the opinions 
of various a uthors (Liebig, Moleschott, Playfair, \' oit, etc.) differ 
not inconsiderably from one another. From the data at our 
disposal, howevc>r, we may confident ly affi rm that the adult 
male requires from abou t 500 to 700 grammes (from six teen to 
twenty-two ounces) of food daily. on a n average; one-fif th or one
sixth o( this qua nti ty eonsisting of p lastic material (albumen). 
To thi s must be addetl a large supply of water (2,500 to 8,000 
gmmmes u day). ~\.dding the liqnicl to the solids, we find the 
total ingesta of t11 e adul t male amonn tinp; to from 3,000 to 8,500 
gramm es per dieni, 0 1·, in other words, to a.hour onr-twPntit?th or 
one-twenty-fif th part of his body-weight (40 to 50 g rammes per 
kil op;ramme). 
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J. von Liebig ascertnincd that the daily rations issued to the ll essian troops· 
amount to 75.7-1 gnu. of albumen and 4-4-7.SG grm. or non-azotizcd matter; 
total, 523.G grin. of solid food; the ratio of albumen to oon nitrogenous com
pounds being, on this calculation, about 1 to 6. Playfair reckons the average 
daily ration of English convicts at 4\)0 grin. (60 grm. of albuminntes, 4:30 
grm. of carbo-hy(hates and fats). In this very restricted dietary the propo1tion 
of albumen docs not amount to one-seventh of the other cou~titucnts. Voit gives 
560 g rm. as the iwcrngc daily ration of the Bavarian private (exclusive of inor
ganic:: constituents). This total includes 133 grm. albumen. 4-27 g nu. fats and 
Carbo-hydrates. Besides being absolutely more liberal, this dietary contains =~ 

much larger relative proportion of albumen, the ratio o[ nitrngcuous to non-nitro
genous constituents being as I to 3.2. Moleschott's inquiry into tile average ration 
issued in the [talian army gives the following re5iu\ts: albuminatcs, 125 grm.; 
fats, :3.1. L grm.; carbo-hydrntcs, -170.!J gnn.; in adtlition to ihcsL·, 24 grm. of 

alcohol, and 27.(.i grin. of inorganic solids. The ratio of a\buminates to carbo
hydrates and fats amounts to I : :3.96, or nearly 1 : ·l. The latkr figures tally very 
closely with the statements previously made by the same author 1 concerning tbe 
average total and proportionate composition of the daily ration of an adult 
lahor<'r-statementq still quoted in our text-books on phy~iology. Moleschott 
gives the fo llowing table to show the daily average of the ingcsta, aud the propor
tion they -.>uglit to bear to one another. 

Alhuminates .. 
Fats .. 
Carbo-hydrates. 

Salts .. 

Total solids .. 
Add water .. 

Total iugesta .. 

Proportion of solids t.o water, 1 : 4.32. 

t30 grm. 

84 " 
404 " 
~o ,, 

648" 
. .. 2800 " 

. ..... 3448 .. 

Proportion of albuminatcs to fats and carbo-hydrates, l : 3.75. 

Another mode of reckoning enables us to compare the amount of nitrogen with 
the amount of carbon taken into the body. The amount of the nitrogen in the 
daily food of an adult is about 20 grm. ; that of tht' carbon, about 300 grm. The 
ratio of nitrogen to carbon is thus 1 : 15. But this way of reckoning is, undouhtcdly, 
inferior to that previou!ily adopted. for it is by no means a. matter of indifference 
whether the carbon be taken in the form of fat or in that o{ albumen, the nitrogen 
in the form of albumen or in that of gelatin, etc., these important points being left 
altogether out of account in the latter mode of computation. 

1 Physiologie der Nabrungsmittel. 2te Aull. Giessen. 1859. p. 216. 
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No absolute and universal rules can be laid down concerning 
diPt. Every individual must be fed (independently of cer tain 
outward conditions, to be refened to afterwa rds) in conformity 
wi th his or her age, sex, constitution, etc. During infancy and 
childhood, the growing organi sm-if this is to escape amemin.
must be famished not merely with a larger relath·e supply of 
foocl than is requirecl in adult life, but with a far greater propor
tion of plastic material (albumen) to subserve corpuscular prolif
erati on. Hence, the normal ratio of albumen to other food-stuffs 
must be fixed a t 1: 4 [or the period of growth , and thP rela tive 
sum total of the ingesta during the sixth year of life must be 
about three times, during the eleventh year abou t twice as great 
as in the achdt, to be iu all respects satisfactory. 

)losler1s experiments and observations have enabled him to calculate the total 
amount of the cl.lily ingcsta (including water) per kilogramme of body-weight as 
follows, for different ages : 

Ag•. 

(Yale.sex). 

6 years. 
11 d o. 

18 clo. 
21 d o. 

Relative quantity of 
lngcsi.a(iu grammes). 

144 

115 
79 

71 

If we assig n lo of the body-weight (50 g rm. per kilogramme) as the normal 
standard of the ingcsta in adult life, and express this standard as unity, we get the 
following series of ratios: 

[GJ (11 ) [18] [21] 

(The figures in brackets denote different ages.) 

\Ye know from Pxperience tha t men require more food than 
women, both >Lbsolutely and relatively ; the former owing to their 
large1· siie, the latter owing to the greater activi ty of their vital 
processes. \Yant of food produces actua l d isease rn o1·e qui ckly 
and rn ore easily in men than in wonwn. In order to prt>vent ame
mia, men requirP to be more liberally fed than women, though we 
arP :-;till in want of precise data concerning the average amonnt 
of ingPsta in the two sexes compared with each other. I need 
hardly point out that pregnancy and Jaetation, conditions J)PCU· 

liar to the female, render 'rn increased supply of nomi; h111 ent 



426 U.lM.l'~RJ\lANN.----GENERAL n1:;01rnER$ ()_F NU'J'HITlOX. 

urgently necessary. Should this fail, amcmia is certain to 
result. 

Again, the quantity of food required depends, to an extent 
which has not hitherto been adequately realized, upon individual 
constitution. A vigorous organism demands a relatively large 
supply of nomishment in order to maintain its vigor; molecu
lar metamoq~'wsis is usually active, the current of the vital 
processes 11.ows rapidly. Persons of relaxed habit, on the other 
hand, are better able to bear privation, and do not begin to ex
hibit any marked falling off in their already limited capacity for 
exertion till some time after their cliet has been restricted. 
Lastly. pl'rso11s of an initable :ind amcmic temperam,•nt require 
a relatively abuncbnt supply or nourishment to prevent their 
small store or bloocl from sinking below tlw level of health, 
owing to the demands made upon i t by their tissues. These 
hints are enough to indicate that a person who is "healthy"
in the n1lgar sen::;e of the term-mu::;t, if he is to continue 
healthy and to <>scape anremia, be pro,·idecl with a quantity of 
food prnportionate to the special requirements or his constitu
tion. Hence, it is obvious that any attempt to fix the quantity 
a nd quality of the daily menu according to strict rule must 
prove a fail me. 

Lastly, the amount and kind of food required by the organ
ism depend upon its environmPnt. For instance, the diet-scale 
must be raised in winter and in a cold climate, the augmenta
tion being chietty in fats, carbo-hydmtes, and other readily 
oxidizable materials suited for heat production. Continued 
exertion, too, claims an increased supply of nourishment; an 
abundant allowance of non-azotized food-stuffs, with a slighter 
i11crease in the albuminates, being rPquired to maintain the nePd
ful store of energy in the blood. Finally, persons given to sex
ual excesses and debauchery require a very substantial dietary 
to enable them to indL1lge their vices with impunity; indeed. led 
by a just instinct, they generally make a wise selertion from the 
bill of fare in the taverns they frequent. 

'fhe vrevention of anremia demands an adequate allowance of 
<laylight and fresh air. Tl1ese are impo1tant elements of physi
cal well -being and promote sangui fi cation. A life spent in close 
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rooms, especially sunless workshops, b1·ings on anremia. It 
should be a\•oided on sanitary grounds by every one, so far as 
climate and oecupatiou permit. These causes of anromia are 
usually associated with a third, viz., insufficient exereise, pro
tracted bodily quiescence being one of the obstacles to active 
~anguification (p. 316). A suitable amount of exercise in the 
opt>n air should be taken daily with a view to health, if not 
alrPa<ly enforced by the nature of our occt1pation. It is a pow
erful nwans of preventing anmmia,and shonld always be ordered 
by the physician wlwn the patient fails to take the initiati\'e. 
Pecuniary reasons unfortunately do not always allow us to 
cherk anmmia at its source. Uany people are obliged by dire 
necessity to spend their li\'eS in sedentary work in-doors, and 
thus to injure their health. Public and prirnte benefie<>nce can 
do more to remedy such edls than medical advice. On the other 
hand, the physician must recommend, and if need be, enforce a 
complete change in the habits of such persons as voluntarily 
subject themselves to the risk of becoming am!'mie by neglel"ting 
the conditions that are essential to the normal activity of sangui
fication, viz., Jight, air, and exercise. Scllo1ars iu ea::;y ci rcum
stances, brooding all day long over their books- laLlie ·,who when 
at home can scarcely muster the energy re<1uired for needlework 
or a novel, and wlwse acq1taintance with the oute r wol"ld is kept 
up thrnugh their carriage windows-to these a11d others like 
them a daily close or fresh air and exercise apportion<>d to their 
strength (not necessarily in the form of hewing wood or clraw
ing water) may be benef:icially prescribed. It is in childhood 
and youth that tlw lack of light, air, and exercise is most inju
riou,. for tlw growing body demands the utmo ·t acti\·ity from 
the process of sangnification. In early life, therefore, prophy
lactic nwastll"PS in this di1·c>ction ought always to be ado1ned, 
especially if tlw individual type of con,titution hP already 
stamped with a disposition to anremia ancl debili ty. or if p;ro\\"th 
be unduly rapid . Ilow often in cases of this sort do we find 
even school injurious. \Ve find it necessary to protest against 
the long hours passed in enforced quiescPnce in erowdl'd class
rooms, against the habit or gidng chi ldren long tasks to be per
formed at home, etc. Should the unlucky child sl1 ow any signs, 
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real or imaginary, of an inbom talent for art, this talent is forth
with developed (e. g., by lessons a11d practieti on the piano) till 
at length no time at all remains for rest, play, and exercise i11 
the open air. Even the obligatory lesson in gymnastics on two 
alter ons a week is insufficient to cottnteract the bad effects of 
the edtteational system by which tbe child is deprived of leisure 
and fresh 'Lil'. Sboulcl the pbysician perceive any signs of 
approar!li11g aw-cmia iu ca~es of tliis :::iOrt, he must urge upon the 
pare11Ls in the strongest terms he can command the nL'Cessity for 
resto1-ing Lhe proper balance between work and phLy- between 
intellectual development and bodily vigor. It is o[ten judicious 
to send tlie child into the country now and then, as out-of-door 
exercise may Lhus be morn readily obtained. I need hardly add 
that the grown-up person who accompanies the child will often 
reap rnurh advantage from the change should his or her blood
making functions be impaired by an unsuitable cottrse of life. 

L'ndoubtedly beneficial as a certain amount of OLlt-door exer
cise is for healthy persons, whatever their age, it is equally 
important that the muscular system should not, if possible, be 
overtasked. .\ vigorOLlS constitution enables its possessor to 
undergo prolonged fat,igue during the prime of life without ill 
effect, injury resulting only if other causes-especially want of 
foocl- t'ontribute to produce it. Again, an over-anxious pro
phylaxis would often clash with the commancls of duty, whose 
categorical imperative has obliged many a man, in season and 
out of season, to stick to his post and not to recoil from even 
"supcrhunuiu" pfforts. But unless such hernism is morally 
justified by the importance of the end in view, even a man iu the 
full enjoym~nt of his powers is bound to economize them and 
not to squander them prematurely without adequate reason. 
But as men who are absorbed into the vortex o[ a life, at once 
Pxciting and exhausting, are often wanting in prudence, it will 
often fall to the lot of the physician to wam them against their 
over-activity, to insist upon an alteration in their habits, and 
thus to prevent the occurrence of anremia and debility. Pro
tracted bodi ly exertion is most hmtful in the latter part of llie, 
as the conditions requisite for the renewal of the bloocl and of 
its store of energy are least efficient in oltl age (p. 303). Old 
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people, therefore, must beware of physical over-exertion, and 
persons who a re very much occupied ought always to be ad
vised to husband their strength more and more carefully as 
years go ou. Unfortunately, the physician is often powerless to 
prevent the premature deYelopment of senile amemia and maras
mus, or to arrest their progress. P overty is often to blame for 
people advanced in years having to exert themselves as stren
uously as they did in youth, and to earn their bread in the 
sweat of their brow. This difficulty can only be met by public 
or private beneficence, which can seldom or never be depended 
on to int~rfe re at the right moment. But over-exertion is also 
very dangerous for children and young persons who lll'l' grow
ing, for the processes of growth absorb a grea t deal of the assim
ilated nutriment, the reserve of potential energy s tored up in 
the blood being comparatively small. The sta te very righ tly 
takPs thi s in to consideration, e. g. , in fixing the minimum age 
for military senice. Bu t there are no means of prp1·enting 
unprincipled employ l·rs from snbjc>r ting chikln:n a11d umle1·el
op<'d )'OUthS to COntinUt'd O\·er-exerliOn- trtW 1·iJl pinap;t•- short
eniHg their due a llowance of sleep, and thus ba rba rously robbing 
them of their youthft1I spirits and their hea lth . 

I have already pointed out (in the section on Etiology) how 
extremes of temperature, weather, aml climate, may cause or 
promote anrcmia . Every man is bound, by his own exe1·tions or 
those or others, to shield himself against the hurtful influmces 
in question by the needful provisions of house, clothing, etc. 
Of course, the best plan, when tlw health is in a p1·ecarious 
state, is to avoid the detrimental effects of a hot climate or a 
long win ter by a temporary or permanent elwnp:<' o[ abode. 
This is particularly indicated in those casPS where age, sex, and 
cmrntitution are favo rable to the de,·elopment of arnemia, as for 
children and old people, for women and delicate persons. Thus, 
e. g., parents whose duti es (as missionari es, merchants, officers, 
etc.) oblige them to spend a great part of their lives in hot 
countries (British and Dutch India , Central America, Africa, 
etc.) , do well to send their children home to Europe at an ea rl y 
age, so as to save their almost inevitable ill-health. So, too, the 
fashion prevailing in Central Europe, of spending tlw summer 
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months in an Alpine region, is a wi se precaution again :-;t anromia, 
especially for women and children. Lastly , i t iti olten very 
advantageons for delicate persons to winter in a southern cli 
mate, and thus to have an opportunity of enjoying sunlight 
and [resh air during the inclement season oi the year wi thout 
the ri sk of catching cold. 

The connection that nndoL1btedly exists between amcmia and 
venereal excesses in the male sex renders i t advisable to exer
cise due SL1pervision over growing lads, and to recommend pl'll
dence to aclults ol dissipated habits. The physician is seldom 
able to o!Ier any more direc t opposition to an over-excited, pre
cocious, or perver ted sexual appetite. This difficult task must 
nearly always be left to parents ancl teach01·s, or to the personal 
initiative oi those who are no longe r under parental control. It 
is obvious that no general rule can be laid clown as to the age at 
which sexual appetite may be reg ularly indulged wi thou t detri
ment lo health, fo r, independently of bodil y vigor, race, nation
ality, and climate produce considerable differences in this respect 
between d iff<> rent individuals. 

Our prt>vP11ti ve measures take a cliff(:' rent form in relation to 
thP sexual fun ctions or the female. Here, or coursP, it it; not so 
much sexual imlulgence itself as i ts natural consequences
pregnancy, delivery, and lactation- that give ri se to a n:emia. 
Experi encP has provecl that the worst effects of pregnancy ancl 
d1ilclbirth Ltpon the composition of the blood are to be antici
pated when the body has not yet reached tmiturity-when it 
still requires much blood to sustain its own growth and develop
ment. Early marriages, such as are common in large towns, 
ancl too often prompted by the desires of those concerned, are of 
doubtfol wisdom from a medical point of view. Now and then 
the physician may be consulted by the bride's parents concern
ing the hygienic expediency of her approaching marriage ; his 
answer must entirely depend upon the maiden's constitution 
and bodily development. and cannot be g uided by any general 
[ormula. Many a vigorous and well-developed girl ma,y unhe i
tatingly expose herself to the consequences or marriage, under 
the sky or Centrnl Europe, on the completion of her seventeenth 
year; anotlw1·, more dl'li cately fmrn ell, will do wisely in waiting 



AN.£1\IIA.-'l'HEA'l':'.'ICENT. -HI 

till she is eighteen or nineteen. 'rhe twentieth year onee passed, 
matrimony may always be permitted in the absence of positi,·e 
dbeas.e (espec ially of the lungs or heart). Under such cir
c·un1t:WlllCPs, however, medical advice is not genera1ly sought, · 
the wedding being celebrated without a ny scruple as regards 
health. I hav<' already had occasion lo point out that preg
nancy is a n•ry Ienil e cause of arnemiu.; pregnant women ouglit, 
therefore, to be very careful in carrying out thosP prophylactic 
measures wl1ich have already been reconrnwndcd, more espe· 
cially as regards diet, exercise, and fresh air. Toget l1 e1· with 
cheerfu lness anil a quiet mind, these precautions ai-e enoug h lo 
prevent a healthy woma n, when pregna nt, from losing her health 
arn.l bf?roming amemic. Finally , any intercun ent clist->ast.-" that 
may befall a pregnant woman sl1 oulc1 be n 1rn on-1d as soon as 
possibiP, as it is veq likely to prove the starti ng-poin t of amc
mia. : in cases of this nature, however, the Ull<-l'' lllia is of a ;:;ymp~ 
tomatic and no longer of an idiopathic kind. The 01wralivP and 
dietetic measures to be adopted during and after deJi,·ery, in 
order to gnard against excessive loss of blood, ar~ fully clescrilwd 
in works on obstettics. \\' hether a healthy, though not actu
ally robust, mother should evade the rnituml du ly of suckling 
her offspring from fear of bringing on a1ucmia, is a que8tion oftl'll 
submitted to the physician; he must be g uidetl in lli s decision 
by the circumstancPs peculiar to the case. Mere delicacy of 
constittttion 011 the mother's part does not contra-indicate lacta
tion, ,o long as there is no special p redisposition to disease 
(morP espec ially to phthisis), and the appet ite ancl digestive 
powe1·s are unimpaired. If the nipples are in a sui tablt' state, 
and the mammary glands capable of secreting a ·ufficient qnan
Lityof good milk, lactation ought to be unhesitatingly permitted. 
Under such 'circumstances we are often ag1·eeably surprised to 
find delicate women, not previously remarkable for being fnll 
blooded, not only able to meet all the phenomenal demands 
made upon them by their offspring, but att ual ly gaining tlesh, 
and to all appearance gaining blood as well. Bnt if, as lactation 
goes on, the appetite and digestion begin to fail, it is prudent
i[ the mother' s constitution he originally dPl icate-to wean the 
infant as "oon as voss ible, since a rapid development of anmmic 
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symptoms is othPrwise almost certain to ensue. Again, it is not 
iigl1t for women who are not exceptioually robus t to go on 
suckling too long, even though they may appear to bear the 
drain upon their constitution fairly well. No chilcl ought to be 
kept at tltP bn•ast after it is tweh·e months old. I may conclude 
my J"emarks on this subject by saying that evel'y nuJ"sing mother 
req11ii·es ro11tinned ancl careful watching on the part of her 
physician, ancl the utmost prudence on her own part, in order 
that he1· task may be restricted within limits that are compatible 
with health. 

'!'he intluence of prolonged ancl severe emotion in producing 
amemia may, to a Cf'rtain yxtent, be neutralized by conscious 
and energetic volition; the incliviclnal must obtain the mastery 
over the anxiety ancl grief that tortme him. Orig inal tempera. 
ment oftc'n clecides wllPther a man shall remain undaunted by 
the blows of fate, or be crushed and possibly clestroyecl by them. 
P ersons or sanguine ancl phlegmatic nature are bettP1· off in this 
respec t than those of melancholic ancl of choleric temperament; 
but the g reatel' dgor of choleric individuals often t•nables them 
to ri se superior to their misfortunes by self-appointecl labor ancl 
new ai11rn. lt may occasionally be the physician' s clnty to 
rouse the energy ol' the will when it happens to be dormant. 
This may be clone by manly exhorta tion, and by freeing the 
mi11J oI the afiectecl person from the exclusive tyranny of the 
emotions uncl turning it into some channel of useful activity . 
The measure of success attained will tlepencl more on the art 
than on th f> professional knowledge o[ the physician ; and only 
that physician clese!'ves the name of a tme a!'tist who, with· 
out theatrical a.fl'ecta tion and unctuous t·erbiage. combines an 
observant eye with a warm heart, notwithstanding the manifold 
hal'clening intltH'IH'eS to which he is e>.-posed. 

The p1·evention of symptomatic amemia is, in the first place, 
identical with that of the disease to which the amemia is clne. 
" ' hen any such disease, whether local or constitntional , is 
alr<>ady pl'esent, we must aim at its speedy removal by appro
priate interfel'ence. How this object may be attained in any 
particular !'U Sc', ancl the likelihood of its successfol attainment, 
will be• found fnlly discussed in othel' parts o{ this Cyclopmdia. 
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'l'hPrP, too, the reader may learn ho"· the treatment of the 
primary di sease, when loca l, is inliuenced by its situation ; when 
constitutional, by its localizations. In thi s place, we can onl y 
suggf>st- from the stand-poin t of general pat l1 ology and general 
therapeutics- certain broad principles, varying wi th the nature 
of the primai·y disease, by conforming to which we may occasion
ally succeed in preventing the occunence of anmmia. 

The measures to be adop ted for the prevt'ntion and arrest of 
bleeding from accidental woumls and during opt>rations are fnll y 
desnibecl in works on surgery. Obste tric manuals treat or tl w 
mPtli ods of preventing and controlling hemonhage before, dnring, 
and after delivery. Prophylactic measures are too often power
less against the bleeding that occurs in many internal diseases. 
Such bleeding is often unexpected and comes on during apparent 
health (e. fl., profuse hromoptysis in commencing, but still latent, 
phthisis; hmmatemesis from a gastric ulcer, not hitherto betrayed 
by any symptoms). In other cases, a correc t diagnosis may 
enable us to foresee the possibility of a dangerous hemorrhage. 
It then becomes our duty to counteract, as far as may be possible, 
the tendency to its occmrence ; and the foll owing suggestions 
are offered as a g uide under such circumstances. 

The bleeding that occurs during various internal maladies 
may be traced. partly to local or general disease of the vessels, 
partly to local or general rise of blood-pressure. Accordingly, 
when, in consequence of some di seasP, local di sturbances have 
taken place in the nutrition of the vascular wall s, there is a con
stant risk of rnpture, bleeding, and consequent anromia ; we are 
then bound to take every possible precau tion against mechanical 
injury of the threatened part, since this is not unfrequently the 
immediate cause of hemorrhage. 

For instance, when an ancu ri sm of the thoracic aorta has eaten its way throug h 
the ribs nnd is on ly covered by the soft parts, it is prudent to apply n lcaclen shield 
over the tumor so as to protect it against accidental rupture by external violence. 
Again, we prohibi t hard and gritty articles of food iu cases of gastric ulcer or 
of cntcric fever with ulceration of the bowels, for fear of their injuring exposed 
vessels, and so g iving rise to hemorrhage. 

'Vhen the bloocl-vessels a re diseased a t any point, we must 
be on our guard against any ri se of arteria l tension, either gene. 

VOL. XVI.-28 
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r"I or limited to the affected area, for tllis may lead to rupture 
of tlte vessels wh ose power of resistance is impaired. A general 
rise of tension is brought on by any cause, such as a Cull meal 
(~specially if it include hot food and drink, ancl alcoholic beve1·
ages), bodi ly 1•xertion, passion, etc., which g ives rise on the one 
hand to a sudd0n increase in the total volume of the blood, 
on the other to increased energy of the heart's action. Such 
patients ought, therefore, to cultivate peace both of mind and 
of body, Lo take their meat and drink cold- the latter in small 
<tuantities at a time- a nd to avoid alcohol , unless absolutely 
necessary to keep up theil· strength. 

Loca l increase of tension may be caused by mec hanical, chem
ical, and th ermic irritation, either d irectly- as when an a l!lux 
of blood takes place to the particular vascular area; or indirectly 
-as when isch:-emia of a neighboring vascular tl>nitory gives Tise 
to collateral finxion. Ilence, a part front wltich bleeding may be 
expected to occur sh ould be protected against a ny such dirnct 
irritation as migh t lead to its becoming congested. \\re must 
also take precautions against colll:fteral hypencmia of the a[ected 
region, and do our best to remove it by derivative means when it 
already exists. 

Phthisical patients who show a disposition to hremoptysis are exposed to risk by 
inhaling air loaded with dust, or contaiuing acrid vapors, or of too high or too low 
a tem perature; we know from experience that such causes arc apt to provoke bleed
ing from the lungs. A draught o f very cold water imprudently swallowed by suclt 
patien ts at a moment when the heart1s action is excited, may cause an exhausting 
hemorrhage from the bronchi; the sudden chilling of the stomach causing ischremia 
of its walls and thus determining a collateral flux ion to the rcspirntory organs (L. 
I fermann 1). Again, it is very dangerous to go on with the cold-water treatment of 
coterie fever when the slightest trace of blood has been detected in the stools. The 
altered distribution of the blood consequent on the abstraction of heat (iscbremia of 
the surface, congestion of the internal parts of the body) is almost certain to cause 
profuse hemorrhage from the intestine. 

Should t.l1 e disease of the vascular wall s be general ins tead of 
local-shou ld th ere be a "hemorrhagic diathesis"-precautions 
o f a local nature will clearly be useless. vVe must be do11bly 
ca l'e ful to avoid wounds and mechanical injuries, as well as all 

1 Arcbiv f. die gesa.mmtR PhyAiologie. 1fi70. TTJ 8. 
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•Otu('PS Of irrit:.tion capable of exciting hypenl'mia 01' increasing 
the l'llergy of the hea rt' s action: we nrnst beware of a11ythi11g 
likely to distmb the circulation, whether by collateral fluxion or 
by venous sta:;b. The remedies suited to impl'ovc tht• condition 
o[ tbe vascular walls will be discussed in the chapters 0 11 thn 
treatment of 8cu1·vy an<l Purpura. 

I neea har<ll y point out that profu ti<• bleeding, from whatl'Ver 
muse, should lw clu·ckPd a; soon as possible. This is not nwrely 
a. prevpntive ol' :.llHPlllia,, lJut a principal clement in it~ tn •atmPnt; 

a pro111pt fulfilment of the indicatio causalis being the b~st 

g11anrntt>1• o[ 11lti111ntt~ suc('e::;s. 
Again, the means 1•mployed for the prevention of arn1'111ia due 

to exhau~ting discharges-apart from those designed to ~ title the 
primary di:-;pa:-:p-a1·p identical with the measnrP~ by which we 
seek to fulfil the indi{'({lio causalis a nd indiratio morbi; hence, 
their di scussion may be rese1Ted [01· the sect ions on treatment. 

\\~hen the symptoms associated with tlw recent Je.-elopment 
of a tumor are ·uch as to suggest that it is of malig nant natun., 
it should be completely and immediately extirpated (prov ided 
its size an<l anatomical '"'lations allow or the operation). W e 
thus strike at the very rnot of the imminent cachexia and impov
erishment of the blood. \Ye must take care to do our wo1·k 
thoroughly, and not rest satisfi ed with the removal of those parts 
only which a1·c visibly diS(>;tsed. There is every prnbability that 
the sul'l'onnding tbs ttes am already infected; hence, our i11ci 
•ions shoukl be rnacle well beyo11d the limits of the tumor, so as 
to enable us to remo"e its becl as well as itself. \Ve must bewal'e 
o( lWrmitting any shreds of the growth to remain in contact with 
the raw surface, fo1· they may be grafted on to the hea lthy tis
sues, renP\\' the mol'bid pl'ocess, and ultimately necessitate fresh 
and still more extensive attempts at removal. Only when these 
and similar precautions are attended to, is the 1·emoval (fo1· pro
phylactic reasons) of cancerous gro\\'th s justifi<'d a11d likt•ly to 
do good; it is equally clear that op1•rative interft>renct', wlwn 
inadequate, is wo1·se than u seless.' 

Those forms of oligmmia which result from toxic and infective 

' lValdt'yel', S11mmlung kliniscber Vortrfi.ge (R. Volkmann), No. 38. 
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processes, ancl those clue to animal parasites (nnchylosto111 urn 
d1todenale) can on ly be p rn,·ented by carrying out the measures 
clescribecl in the conespoucling chapters of this Cycloprodia, and 
which may be groupecl uncler the following heads: annihilation 
of the specific cause of disease; prevention of its access to the 
body; diminution of ind i,·iclual suscept ibility to its influence. 

I l"'ve already noticed the important 1iart playecl by hin
drances to the ingestion, digestion, and assimila tion of food in 
causing anmmia. Continued atteutiou to these functions, both 
in health and disease, must therefore constitute an important ele
ment in om prophylaxis; ancl remedial measures ought always 
to be re:;ortc·d to as soon as the reguhtr course of these physio
logira l prOC'l'8'PS is interfered with by disease. The timely 
removal o[ a ny such disease is undoub ted ly the surest way of 
preventing the development of a secondary anromia. \Ve must 
spare no effort to secure this object, when the clisease is in any 
way amenable to treatment, and especially if it admits of being 
wholly eradicated . \Vhen this is impossible, we must confine 
ourselves to supply ing the blood with as much material, cha1·ged 
with potential energy, as we can ; and we must take care to sup~ 

ply it in the most appropriate form and by the most suitable 
channels. But these rules a pply as well to the treat ment as to 
the prophylaxis of anromia; indeed, they a re more important in 
relation to the former thau to the latter; hence, any detailed dis
cuss ion of the subject may be postpouPd. 

Patients suffering from venous stasis clue to disordered action 
o[ the heart arn in imminent clanger of becoming anromic, since 
the circulatory disturbance interfe t·es with the passage of tbe 
recrementitial lymph into the blood. Hence. tl1 e prophylaxis of 
a n;l'mia in the presence of any primary disease tending to pro
duce dcgeneratirn changes in the hea1t (more especially valvular 
defects, pulmonary emphysema, chronic interstitial pneumonia) 
implies the avo idance of nerything likely to promote those 
degenerative changes, a ncl thereby to augment the functional 
inefliciency of the hea rt . I refer to bodily over-exerti on, exhaust
ing emotions, intercurrent clisease (especially of a febrile kind), 
a nd-in the female sex-childbirth. In our treatment of the 
p1'in1ary disease and of its intercurrent complication; we must 
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never forgPt th~ patiPnt" s liability to "cach6xie cardiaque" 
(p. :~3.i) ; all wt>akPn ing measures, especially bloodlptting, must 
lw ·ed ulously :woided, or only resorted to for thp purpose or 
,av ing life. Lastly, when the signs of disturbecl compensation 
:Ul' already de,·eloped, we must PndeaYor. as fa!' as we can, to 
regulate the circulation by the periodical use of ral'd iac tonics
especially digitalis-in 01·der, if possible, to delay the ill effects 
of the venous stasis upon the composition or the blood. 

Prophylacti c measures are altogether powerl ess against those 
highly malignant form s o[ anwmia which arise in connection 
with hype,. trophy o[ the spleen and multiple di sease of the lym
phatic glands (splenic and lymphatic amemia); for the etiology 
of these affections of the cytogenic apparatus is still shrouded in 
obscu,.ity. Even after the diseased condition of the spleen and 
lymphatic glands is manifestly present, t11P thrPatcned inanition 
of the blood does not usually admit of pre,·ention : all that we 
can do is, by a tonic p lan of treatment, to retaJ"d its cou1·sp. 

Finally, the prophylaxis of amcmia is ""'"Y specially con
rernecl with all pyrngenic noxro. ~\.idecl by the thermometer, we 
have to recognize the presence of fever, anc1 to oppose its prog
ress with all the means in our power. \\' c know that the chief 
ranses of fever are : the entrance of infective material in to the 
blood ; the inflammation of parts abundan tl y suppli ed with 
lymphatics; the absorption of the products of previous inflam
matory changes. llence the preventi\'e measures to be adopted 
against tbe consecutive form of febrile anmmia must consist, 
according to the nature of the particular cause, now in precau
tions against the contagia aud miasms, no"- in prnd~nt antiphlo
gistic measures, now in the timely removal (especially by oper
ative in terference) of stagnant inflammatory proc1ucts. Recent 
clinical observations have pro>ed that many fevers are avoidable, 
and that, by adopting suitable prophylactic measures, we may, 
in many cases, prevent both the fever itself and the anremic 
marasmns whicb invariably follows it. 

A few illustrations will help to impress the general principles stated above upon 
the reader's mind. The very success ful results obtained since Lister recommended 
the strict fulfilment of the antiseptic method (carefu l purification of instrnmcnts 
and dressings, performance of surgical operations under carbolic spray, etc.) have 
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taught us that hoth '.'-imph• traumatic fever and mnlignant scptica'mia arc, in all 
likelihood, avoidable accidt'nts-at any rate, in connection with recent wounds due 
to opcrntion, or older wounds unat.tcndec.l by pyrexia. ~~or instance, in the Rurgical 
wards at Bash:, Lbtl·r·s method has gradually been introduced, and cn rri cd out 
more and more carefully, during the last two years, and during this period fever 
has been notiC'cd in less than one-third of all t.hc patients admitted. This "tatement 
include:-< the sl ightest fchrile exacerbat ions (rise of temperature lo 38 C. = 100.4~ 
J<"'.) and the most severe injuries (compound fractures1 etc.) and operations (ovari
otomy, amputation through the thigh, etc.). Again, every physician is aware that 
the customary treatment, of inflammation in all the manifold inflammatory disorders 
of various orgaus-hy loc1Ll bloodletting, :ipplication of cold to t11e in flamed regiou, 
preparations of iodine and mercury, both outwardly and inwardly employecl
frcquently produc:cs antipyrctic as well as antiphlogistic effects. This shows that 
many Corms of (ever depend on the presence of inflamma.lion. Lastly, there arc 
many cases in which fever i!-1 associated with the retention of inflammatory products 
in the body (serous and especially purulent exudations), clisapp<'aring at once when 
an abscess is opened or au exudation removed by tapping. llerf', as in the other 
instances I have quoted to illustrate my meaning, the successfu l prevention of 
fever, or the early removal of its ca.use when it already ex ists1 arc measures of till 

eminently conservative kind , sav ing the blood from otherwise unavoidable impover
ishment, and the organism from a reduction of its status quo. 

l need hardly say that. for the pre,·ention of anromia and 
marasmus, it is quite as important to cure the fever as to removP 
its cause; but, as the means we employ for this imrpose are, i11 
the main, identical with those we have rncomse to in the treat· 
rnent of feb1·i le ame mia. their description may fairly be re8ervPcl 
[or the ensui11g srction 

Indicatio Causalis. 

A thorough inquiry into tlw causes of au existing an:r111ia 
usually constitutes a n indispensable p rel iminary to its satisfac
tory treatment. Onl y by taking the patient's history and pres
ent condition into accotrnt, together with all the circumstances 
of his case, can we hope to unravel the tangled skein of causa
tion sufficiently to enable us to frame a plan of t1rntnwnt. 
whether empirical or rational, on an approximately secn re basis. 
Moreover, there are many cases of comparatin·ly r P('P ll t ol' igin in 
which a successful result may be achi PvPcl by simpl y fulfilling 
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the irulicatio ~ausalis, without recourse to strictly remedial 
measures. 

Should the negative result of an objective exami nation enabll• 
us to conclude that the a nremia is not symptomatic, should th<' 
patient's hi story ind icate that the di sease is id iopat hic, our fil'st 
aim in treatment will be to effect a complete a lternLi on in his 
mode of life. A liberal supply of nourishing food must bl· 
substituted fo r comparati ve star vation ; the pa\(' recluse must bl• 
111ad~ to tak P on t- door exercise ; the victim of over-work and 
worry must bl' se t free, either permanently 0 1· for a time, from 
the bondage o t society ; he must have peace of mind and sleep. 
These and similar measures are more likely to be successful than 
any " tonics," if, whil e the latter are administl'rl'd , the patien t 
is permitted to con tinue hi s prev ious mode of life. I need not 
recapitulate all those rul es which have already bt'en enunw1a ted 
under the prophylax is of idiopa thic anmmia. Suffi ce it to say 
that the directions concerning individual nox,r, laid down fo r 
the prevent ion of anmmia, apply with still greater force to its 
treatment when they happen to meet the indicatio causalis in 
any concrete instance. 

The treatment of symptomatic amcmia, on the other hancl, 
will primarily consist iu the removal, or, at a ny ra te, the 
improveml• nt and modifi cation of the primary di sease in which 
the blood-change orig ina tes, and by which it is kept up. The 
indicatio ccm salis, as regards the consecutive anremia, will thus 
be identi cal with the indicat io rnorbi, as regards the prima ry 
di ease. To some extent, moreover, a symptomatic trea tment of 
the latter will tend to suppress the causes of the fonner, for the 
effect of a morbid process in causing anmmia often depends, not 
so much on the totality of its essential character;, as on som" 
particul ar, perhaps rteeidental features; henc<>, w P may fre
quently fin e! ourseh•es most successful in checking the progrese 
of a rncmia when we tnm our attention, chiefl y or ent irely, to 
the latter . I sha ll now briefl y recapi tul ate the vari ous ca uses 
of symptomatic :uuemia-still from the standpoin t or genera l 
patholop;y,-laying down suggestions for their sui table manage
ment as I go on. Most of the subject-matter has already been 
dealt with in the foregoing section ; l shall therefore lay par-
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ticular stress on those points which have not hither to received 
clue· consid<' ration. 

The inclicatio crwsalis, as regards a 11a'mia prodLtced 01· kept 
up by hemorrhage, consists in stopping the effusion or blootl. as 
speedily as possible. The surgica l and obstetrical aspects or thi s 
problem, together with a descri ption of the styptic methods in 
ordinary use, 1 need not engage our attention here. Trea.tn1 ent is 
often powerl ess against the bleeding that occurs in the course of 
various visceral diseases, especially when the blood is poured out 
internally . 'l'he prospect is less desperate when the bleeding 
takes place from a part accessible to styp tic applications, e. g., 
the lining membrane of the nasal fossre. Such applications 
ought to be made at once-cold, plugg ing of the nares, alum, 
liq nor ferri perchlm idi, and the mineral astringen ts generally, 
being employed. A t the same time the precau tions enumerated 
in the section on prophylaxis (p. 434)-avoidance of bodily exer
tion, of mental emotion, of hot food, of alcoholic beverages, etc. 
- mnst be stri ctly obsen ed . Lastly, the reader may be warned 
against removing the plugs and other means of compression 
employed, roughl y and incautiously , and thereby di sturbing any 
coagula that may have formed. If the blood be poured out from 
some organ or region in the interi or of the body, our prospects 
of checking the hemorrhage by any direct method are far 
slighter; yet even in these cases we must not omit to employ 
any means capable of moderating the bleeding, whether medi
ately or immediately. Keeping body and mind at rest, avoiding 
all food and drink likely to excite the heart, removal of hurtful 
sources of irritation, stopping all treatment calculated to induce 
or maintain direct or collateral hyperremia of the bleeding part-
these are negative but highly important measures. Cold ought 
to be energeti cally applied to the surface, as near the supposed 
seat of hemorrhage as possible, by means of ice-bags, cold com
presses frequently renewed, etc. Should the blood come from 
any point that is accessible to astringents, these ough t always to 

1 Ligation of bleeding vessels; compression by the fingers, by instruments, by 

bandages; plugging; local application of cold and of the actual cautery : local applica

tion of styptics and astringents to the bleeding 1turfa.ce, etc. 
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ht> employed, with the proviso that their employment do nor 
cause the patient bodily discomfort or exc ite hi' mind. 

Thus, e. g., when bleeding occurs from the stomach and bowl'I'<, alum wlwy 
should be liberally administered; when from the former alone. solutions of t:rnnic 
acid or nitrate of ::iilvcr. In copious and obstinate h:.cmoptysis, inhalation of 
atomized solutions of pci·chloridc of iron or of alum shoul<l I.Jc tried. ln hxmaturia. 
large doses of tannic acid may be given internally, as thili ::;uhstancc is eliminated 
by the kidncys in the fo rm of galhc acid . Jn bleeding from the rectum and colon, 
astringent cncmata arc indicated. Concerning the dose and mode of administration 
of these different remedies, the reader will obtain full informntion from those 
chapters of the present Cyclopredia which treat of hemorrhage from the different 
organs of the body. 

Remeclies which tencl to cause contraction o[ the Vl'SSPls are 
occasionally of great use. Among the;n the pn•parations or 
lead and of ergotin occupy a prominent p lace. Acetate or lead 
may be given in a close of 0.3 gramnws (fonr and a half grains) 
several times a day. in powder or pill ; or the wat<'ry extract 
or ergot in large doses from one to three times a day (0.2-0.5 
grammes [from three to eight grains] by the mouth, or better 
still , hypoclermically). The occurrence of tit<> \\"t•ll-kuown symp
toms or poisoning (sensation of woolliness in tlte Vingt"r-tips, slow 
pulse, nausea, colic, etc.) contra-indicate the furtlt er use of these 
remedies; but we must not allow onrsel ves to be detl'ned from 
a methodical employment of the large doses indicated abovt' by 
over-anxiety as to the consequences. 

\Vhen anmmia is kept up by patholog ical di scharges. the 
topical application of astringents and balsamic remedies to the 
secreting surface is urgently indicated. Such remedies will often 
put a stop to the discharge. I may instance the treatment of 
bronchorrhroa by inhalations of tannic acid and alum or of the 
1·apor of turpentine; the treatment of genito-urinary discharges 
by the internal administration of tannin, cubebs, copaiba, and by 
the injection of astringent solutions into the urethra and bladder. 
The amcmia caused by acute inflammation with ab undan t exu
dation is best counteracted by antiphlogistic measures; that 
resulting from ulceration and necrosis of tissue should be treated, 
i. e., should have its causes eradi cated, by sm gical interference. 
In the anremic marasmus caused by heterologous growths of a 
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111alignant character, the indicatio co1isalis can only he met 
wlwn the tumor admits of bPing extirpated without immediate 
danger to lHe. ft is very doubtful whether comlurango bark, 
lately rnunted "" a panacea for cancer, exel'ts ccny influence 
when administerecl internally. In removing malignant growths 
by operation, the prec::Lutions enumerated on p. 43!5 require a 
double share of attention when symptoms of an;p111ia and maras
mus are al1·pady present; for it is under suc·h conditions that 
the disease is most likely to recur. \Vhen the malignant pro· 
cess has already become generalized, the extirpation o[ a si ngle 
tumor is on ly indicated when it happens to interfere mechan
ically with some \"ital organ; otherwise its removal is useless, 
and should not be attempted. A systematic excision of all the 
g rowths accessible to the knife in cases of ge1wralized cai·cinosis 
and multiple sarcoma offers no guarantee against the develop
ment of similar tumors in the interior of the body; moreover, 
it is often impracticable. The complete and early removal of 
the primary tumor, when its position allows of it, is the only 
effectual safeguard we can offer; I need only, therefore, rncom
mend the remarks on p. 435 once morn to the consideration or 
the reader. 

In the toxic and infective forms of anmrnia. it must he ou1· 
object to promote the elimination or destruction of the poison 
which has entered the body. Here am some examples of the 
success that may attend the fulfilment of the indicatio caiisalis 
in cases o( this nature. The methodized administration of qui
nine, arsenic, and the preparations of eucalyptus gives brilliant re
sults in tlw trnatment of thepaludalcachexia. Mercurial inunc
tion, prndently caJTied Olli, exerts a positively tonic intlnence in 
cases of syphilitic marasmus. These instances prove the efficacy 
of specific treatmpnt dii·ected against the specific causes o( partic
ular varieties or ana•mia. The anmmia clue to animal parasites, 
too, can only be cmecl by employing suitable anthelmintics. 

In the management of Anchylostomum-diseasc in Egypt, Griesinger obtained 
very successful results from the use of oil of turpentine in combination with calo
mcl, in purgative doses. Wucherer mentions tlrnt the milky juice of a plant g row
ing in Brazil ( li'ir1l,q dolirr1'ia) is popularly-and successfully-employed as a 
remedy for the Sf\mc d iscase. 
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Disease;; that induce an,cmi:1 by interfering with thP inge>· 
tion or rood arp or so many different kinds that no general rules 
can be laid down fo r their treatment. The reader may consul t 
those chapters or the present \\·ork in which the diseases of the 
upper part of the >Llimentary canal (mouth, phary nx, msoµhagus, 
stomach) an' dealt with; I need only say that when local obstacles 
in that region, e. g., inflammation, ulceration, st ri cturf.:', paraly
sis, intPrfere with swallowing or with tbo passage of the stomac h
tube, excelknt results may lie achieved by adopting Lenue·s 
methocl. This consists in aclminjstering a mixture of raw rn eu.t 
and pancreatic tissue per rect um. (F01· details, see a1ti cle on 
DiseasPs or the Stomach.) This plan of artificial feeding is also 
o[ ines timable va ~ue in that form 'of amemia which re:::; ults from 
uncontrollable vomi ting. In many s uch cases admitted imo tbe 
clinical wards at Basie during tbe last two years, th<· introduc
tion or food by the mouth has been reduced to a 111inimun1 0 1" 

nen wholly stopped for days without gidng rise to a ny appreci
able symptoms of inaniti on so long as the patients were fed by 
the bowel. It was of ten found. moreover, especially in cases of 
gastric ul cei·. that a (ter Se\'era) days or ab,;o)ute rest the stomac]1 
would t·egain its tolerance of food; in cill likelihood because tlw 
ulcer underwent spontaneous cicatrization cluri11g tl1 e interval, 
and the ca.use o-f vomi ting was thus removed. The [allowing i:; 
a brief account of one or these cases: 

Marie .J .... , thirty-six years of age, a cook, admitted on 3d of No\•cmbcr, 
1874. Bas suffered prev iously from occasional at.tacks of carclia lg ia, but without 
vomiting. Enjoyed good health during the summer o f 1874. Since the beginning 
of October, however, has been subject to severe car,lialgia with intense though f'ir
cumscrihC'd tenderness on pressure over the cpigastrium . During the last fourteen 
day~ has been sick several times a day; the vomited matters have always been nry 
acid, and , on one occasion, they containt:d blood. On November 3d everything i.he 

took caused acute pain, and wa~ 1mruediately ,·omited. From the 4th to the 13th, 
accordingly, her stomach was kept absolutely at rest1 and during this period an 
enema of pancreatic mince-meat wn.s administered daily (70 grammes of pancreas, 
140 g rammes of meat). No return of sickness or cardialgiu after the 4th. The 
patient feels perfectly well, sho,-os no intolerance of the cncmata. the residue of 
which hns gcncrnlly to be cleared out by an evacuant cl)'Stcr uftcr twcnt_y-four 
hours' sojourn in the rectum. On the 13th of Novcrnhc1· a milk diet in graduall y 
increasing quantit ies is begun. No further treatment. Discharged cure<l on 3d of 

Dcccmbcr1 1874 
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If ana:mia be caused and main tained by exhausting cliarrhcra, 
we must ha\'e recomse lo ast ringent remedies, and to those 
which, like opium, ipecacuanha, and acetate of lead, apparently 
owe their constipating property to their power or retarding or 
arresting peristabis, and thus prernnting the chyme from being 
hurried too rapidly down the cligestirn tube. Again , should we 
have reason to suspect that the exaggerated peristalsis is excited 
by some acrid products resulting from decomposition of the 
intestinal contents, our best plan, in order to stop this so-called 
fermentation-dia nhcra, will be to prescribe antizymotics, e. g., 
small doses of ca lomel, creosote, benzine, etc. 

The most common of all the varieties of symptomatic amemia 
is that resulting from dyspepsia-from some clisturbance in the 
chemical processes of digestion. Diminished secretion of the 
peptic juices, of ten associated with the fo1·mation or a thick 
layer of viscid mucus adhering to the lining membrane of the 
alimentary canal-imperfect transformation of the ingesta into 
those products of hyclrolytic decomposition (peptones, sugar, 
etc.) which are readily capable of being assimilated-abnormal 
changes (clue to fermentation and putrefaction) in the non-assim
ilated residue of the intestinal contents, with the formation of 
new prodLlcts which irritate the mucous membrane and give rise 
to dyspepsia-such are the principal links in the chain of hostil e 
influences which it is our object to break through, or cautiously 
to unloose. For thus alone (and not by merely fulfilling the 
indicatio 1norbi) can we hope to overcome the secondary anmmia 
developed in such cases ; it is in these dyspeptic forms of symp
tomatic anmmia that the immense import>ince of attending to the 
indicatio ca1isalis is most clearly manifested. I cannot enter 
here upon the treatment of dyspepsia in all its varieties; besides, 
the subject has been exhausted in other volumes of the Cyclo
pmclia (Diseases of the Digestive Apparatus). Still, its ,·ast 
importance in relation to anmmia obliges me to allude to a few 
principles which underlie the rational treatment of dyspepsia. 
The line to be adopted in any ancl Pvery case may be clea rly 
pointed OLlt, though of course it may not be always possible to 
follow it ont to the clesirecl issue. The following are evidently 
the chief objects to be kept in view : 
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I. Arrest of all abnormal processes of decomposition in thP 
digestive tube, and expulsion of all fermenting and putrefying 
ingPsta. 

Whether this object may be l>est attained by the administration of antizymotic 
remedies, combined with the utmost possible restriction as to food, or by the direct 
evacuation of the stomach by means of the stomach-pump and emetics, or by a 
course o r laxatives, wi ll depend on the nature of the disease and the special circum· 
stances attending it in any particular ca.sc. I need not discuss the question here. 

II. Rousing the digestive surfaces to pour out a normal 
secretion, ancl cleansing them from adherent mucus. 

This may be satisfactorily effected, in the majority of coses, by means of alka· 
line and saline carbonated waters (Carlsbad, Vichy), or by artificially prepared 
@olutions of the corresponding salts. The dose must, of course, be regulated in 
accordance with the (confined or relaxed) state of the bowels. The digestive 
functions may be stimulated in a similar way by many of the preparations of 
rhubarb, especially by the "Tinctura Rhei aquosa '' administered several times a day 
in doses of 5 grm. for a considerable period. The more advanced the consecutive 
anremia, the more useful is the substitution of the alkaline-saline chalybcatc waters 
of F'rnuzcnsbad, Eisler, Kissingen, an<l the iron.water of 1.'arasp, !or the alkaline 
and saline carbonated waters and their artificial congeners. The nearer the diges
tive trouble approaches the type of simple atonic dyspepsia-the more decidedly it 
mani fcsts itself, not t\S an absolute intolerance of all food, but as an intolerance of 
large quantities of food-the more benefit may be anticipated from the admin istra 
tion of the simple or aromatic bitters, or of the strictly tonic preparations of iron. 
The action of the latter will be more fully considered when I come to speak of the 
indicatio morbi; so much, however, may be said here that, while they arc of marked 
cflicacy in simple atony of the digestive organs, they should, as a rule, be avoided 
in true dyspepsia (using the word in its narrower sense to denote qualitative faults 
in the chem istry of digestion). Finally, [ may repeat that these remarks arc only 
meant. to surne11t the line of treatment in the dyspeptic and apcptic form~ of 
amcmia; for information as to the in.ode of carrying the above principles into prac
tice, the reader must consult those chapters of the Cyclopredia which arc devoted to 
the diseases of the digestive system indiviclually. Accordingly, I need not enter 
on nny ~peculation<; about the way in which these rnrious methods arc !=-Upposcd to 
act, or discuss the pharmaco-dynarnics of the different rc:mcdic~ I h:wc enumerated 

In the "carcliac cachexia. ,. the indicatio causalis points 
chiefly to the necessity for restoring the enfeeblPd energy of the 
!Jpa1't as the p1·ime cause of the venous stasis. The appmpriate 
rt•mediPs are cal'Cliac tonics in the narrow sense of the term, 
viz., dip;italiH (p. 437), and general tonics in eombination with a 
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strengthening diet. As regards the latte!', the indicatio causalis 
is icl<'ntical with thP indieatio morbi. In the splenic aucl lym
phatic fo rms of an:l'mia, so hopeless from the point o[ view of 
p rognosis, a rs1' nic (gi1·en in Fowler's solution by the mouth or 
!typoclermically, in graclnally increasing closes) seems to deserve 
more confidence than any other o[ the remedies that have been 
proposed (Czemy, ~Iosler, 'Viniwarter, and others). I•'nrther 
observations are needed to show how far we may be justifi ed in 
rngarding arsenic as a specific for malignant lympho-sarnoma. 

In febl'ile anwmia, the indicatio ccmsalis is met by treatment 
of the febl'ile process. Of the various antipyretic measures which 
have lately bet'n employed with great zeal and success, those 
alone are deserving of no tice at our hands which are not merely 
designed (like the cold-water cur<'} to combat the symptom 
"heightened temperature" with its physical opposite-cold
but which a re intended to repress the .fever itself, the cause of 
the abnormally heighte1wcl temperatLU·e. The chief antipyretics 
employed for the latter purpose are the preparations o[ quinine 
and digitalis, to which, according to the interesting observations 
or E. Buss,' salicylic acid may fairly be added. 'Vit110ut entering 
ou a detailed consideration of the modern system of antipyretic 
medication, I may be allowed to fomrnlate the main principles 
on which the treatment of the febrile process, as a means or 
combating febrile anmmia, rests. I ~hall also enumerate the 
measures which experi ence has shown to be effectual for this 
purpose. The following are the chief points at which we ought 
to aim in our treatment of the febrile state : 

I. To convert fever of a continuous or sub-continuous type 
into [ever of a remittent or, if possible, intermit tent type. 

'This purpose may often be satisfactorily attained by the administration of a 
single large dose of quinine (Liebermeister), or of salicylic acid (Buss), repeated 
periodically. The dose of sulphate or hydrochloratc of quinine, which we arc now 
in the habit of prescribing at the Basie Hospital in entcric feyer, pneumonia, and 
other severe pyrcxinl diseases, varies according to the resi .... tancc offered by the 
fever, from 1.5 to :J grm. (twenty-two to forty-five grains); that of S.'\li cylic 

1 Uebcr die antipyretiscbe Wirkung der 8alicylsiiure. Jnaugur. Dissertation. Basel, 
1875. Cf. also Correspondenzf. scbweizel' . Aentc, 1875. :No. 11 1 12, 13. 
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add from 4 to 6 gnn. (a drachm to a drachm and a half). In continued fevers, 
both of these remedies arc usually adminif:.tcrcd towards evening, so us to make 
their antipy retic influence coincide with the 
normal tendency to a. fall of temperature and 
diminished heat production; the effect pro
duced is thus intensified (Licbermeister). The 
dose found to be effectual is repeated in twcnty
fou r or forty-eight hours, acconling to the 
severity o f the case; it is repeated again and 
a:.;a in, at similar intervals, so long as the fever 
continues to exhibit a tendency to renewed 
t•xaccrbat ion. Slight toxic sym ptoms (both 
drugs, when given in the above huge doses, 
e:iuse ringing in the cars, dullncs..<i. of hearing, 
and often slight nausea) are hardly ever absent; 
but they clo not matter. The antipyrctic effect 
is usually very striking, as may be seen from 
the annexed charts. 

Fig. 1. N. S., a. vigorous man of forty-five; 
lobar pneumonia ; high continued fevci'. :Morn
ing intermissions artificially produced by qui
niac (Basic Hospital). Temperature taken every 
two hours in axilla. 

Fig. 2. S. B., moderately strong man of 
forty. Very severe asthenic pneumonia, run
ning a protracted course. 

First week.-Trcatmcnt by salicylic acid; 
well-marked morning intermissions after evc[y 
dose i the intermissions fail to occur when the 
drug is omitted (Basle Hospital). Temperature 
in axilla. every two hours. 

·when the pyrexia i ~ so obstinate as to resist 
'linglc massive doses of any one antip_yrctic 
remedy, it may still be compelled to intcrmit 
by the administration of a series of closes of 
digitalis (given at short intervals, till the pulse is reduced in Irequm1cy) through
out the day, followed by a full close of quinine or salicylic acid at night.. At 
Jh~lc, we generally use pills containing 0.0.) gl'm. (three-quarters of a grain) of 
powdered digitalis leaves; one of these pills i ~ given every hour throughout the 

1 Salicylic acid is best administered in wafers, according to t.he method of Limousiu. 
&'\eh pair of wafe~ contains 0. 5 grm. (seven and •~ half grain~) of tbe remedy; from 8 
to 12 such doses must be ta.ken in as short. a time as possible-within an hour at the 
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clay, nnd a close of 2-:l g rin . (thirty to forty-five grains) o( quinine at night. The 
effect o f this plan of treatment, in bringing down the febrile temperature in cases 
where quinine alone had been found unavailing, is well shown in Fig. 3. 

Fig. 3. R. IL vigorous young man of twenty-two. Very severe and protracted 
attack of cnteric fever. Quinine and cold baths 
were not followed by a sufficient reduction of 
temperature. Striking effect produced by the 
simultaneous administration of digitalis and 
quinine (Basie Ilospital). Temperature taken in 
axilla every two hours. 

IL 'fo suppress and moderate the 
exacerbations when the fever is of a 
remittent or intermittent type; even 
when this type has been artificially 
induced by the methods described 
under (I.). 

When the fever normally exhibits evenin~ 

exacerbations with morning remissions, a large 
dose of quinine or of salicylic acid given some 
hours before the onset of the daily exacerbation 
will often prevent its occurrence altogether; 
should it foil to do this, it will at any rate 
moderate the intensity of the exacerbation or 
shorten its duration. The dose is that specified 
under (1.); it should, h owever, be given during 
the forenoon instead of the evening. For an 
illustration of the autipyretic effect produced, see 
Fig. 4, the temperature-curve of a man suffering 
from pleurisy with daily intermissions of pyrcxia. 

Fig. 4. J . :M. , a moderately strong man of 
thirty-nine. Severe pleurisy, with copious effu
sion into the right side of the chest. The pyrcxi:l 
intcrmits spontaneously every morning. Salicylic 
arid given at too late an hour on two successin• 
days; nntipyretic effect inadequate. 'l'hc acid 
was afterwards given at the right time (from 
three to four hours before the setting-in of the 
exacerbation), and its autipyretic effect was com
plete (Basie Hospital). Temperature taken in 
axilla every two hours. 

Should we be indisposed. to repeat these mas-
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sive closes too frequently in cas<:s of prolonged fovc.·r, owing to their unfrworahlc 
intlucnce on digestion. we may administer them ontc in fort~·-t•igl1t hou rs instead of 
every day; eventually, an interval of several <lays may be pc.•rmi ttcd to elapse 
hetwcen succc«•sivc dos<'"· ~hould the even ing tempcnllu re not rise to any cxcc!.
sivc height, we m:\y, instead of resorting to vigorous measures, content ourselves 
with prcscrihing smaller doses o f quinine and digitalis severa l times a day until 
the evening exac1·rhations arc allayed. The well-known pills of Heim and 
Niemeyer are very suitable for this purpose. (Sulphate o r <1uininc, tl1irty grains; 
opium, ipecac, of ea.ch, seven and a ha}[ gra ins; extract or clc.•campanc, enough to 
make twenty pills. From three to five pill s to be taken daily.) These pills arc 
extensively employed at the Baslo ll ospital. Jn cases o f continued fcvi>r they 
may be given together with single massive doses o f quinine or sali cy li c acid at 
night, so as not merely to obtain artifi c ial intermis~iou s of the fever, but also to 
lower the evening temperature; since we cannot venture to administel' the abovc
mentioued huge doses o f antipyretic remedies twice in the twenty-four hours. 

\' eratria has also been recommencletl as an antipyl'etic. It can 
only be indicated on very rare occa::;iom;. It c:aust>s far more 
gast ric irritation than eithel' quinine or salicylic aeid; it is also 
liable to give rise to disagreeable attacks of cctnliac paresis, with 
a permanent state of mwsea and collapse. In my opinion, it 
may very well be clispensed with. 

Indicatio jjforbi. 

In the treatment of arnemia our first thought must always be 
clirected to the follilment of the indicatio cctnsalis. By removing 
the concrnte causes of the malady we may oJ'ten succeed in cm·
ing it without more ado. But there is a large number of cases in 
which the fulfilment of the indicatio nwrbi is at least as impor
tant as that of the indicatio cansalis. This is especially trne of 
the more ex trcmt> form s of the disease; a purely causal treat
ment of which is often extremely slow and very often unsuccess· 
ful. For in the debilitated organism the processes by which the 
blood, after the removal of the causes that have induced ctnmmia. 
is reston'd to its nonnal condition, are often unduly languid and 
restricted within narrow limits. Therapeutic interference of a 
di rect kind is necessary to rouse them and to extend t,heir opera
tion ; and there can be no doubt tkit a pmdent use of nwasnres 
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imnll'diately antagoni ~ tic to the impm·erishnll'n t of thP blood 
will of ten lead more quickly to the d Ps i1 '< ·d end thtlll men' re
mornl of the causes by which th <' arnemia has lm•n brough t on . 
. \ gain, the fulfilment of th e i11d i«olio ?tlorbi is obligatory when 
that of the inditatio causa/is is impos,ihlP. In ~ n e h cases wti 
mnst. of ro11r:<e, abandon all h ope of last ing curP ; but a eon
timwd re1wwal o[ the blood -s tore by artificial means will o ften 
1mable u .; to 111aintain the p a tient' s h ealth ancl e1w1·gy on a l<•vel 
which differs only in c1egree from that of g<' lllline lwalth. 

Th!' trratrnPnt to bc' pursued may b0 infern·d from th e gpne
ral pathogeny of th e cli S!':lSP, and is o( a two-fold charactel'. 'l'o 
])l'OlllOtt' sang uifica.lion, to vreserrn the organic statu s rpto of til e 
hloo<l and ti ssuP:<-"ll·h :u·e the two a ims to be pu<·,;ued hy a 
mtiona[ nwthod Of tonic treatment. 'l'he forn1 er lllllSt lake the 
fm·pmost place wh en the ana:mia. is dw:. to inaniti o11 ; the JattPr, 

wlwn it is due to consumption: when the malady is of complex 
orig in th e two lines of t1·pat11u)n t mus t he pur::nwcl togetlw r ; in 
no case, howpver, ought <-ith er of them to b<• wholly neglec ted 
Eren if it were possible to di1·ide the remedia l measures abou t 
to be cleSC J'ibed1 a CCOrding tO th eir TI10clP Of Operation, into" ll'UC 

tonics, " i. e .. aicls to sang uifi cati on, ancl " ('Onservati,·e r~mecli es, · 
I should not aclopt thi s classification, fm· it would clash too 
forcibly with our conn'ntional ideas concerning the natural con· 
nection between certain cura.tive agents wh osP mode of operation 
is reall y quite di s tinc t. H ence I shall k eep to the usual di1·isi01' 
in to " dietetic ., an cl •t medicinal. , agents, adding a short account 

of transfu sion as a. third mode of treating arnemia. 'l'his volun 
t:uy 1wglect of the pharnmcoclynamic principle in om primary 
dassifi cati on will rendc> r it necessa ry to bear it in mind all the 
rnon• r:rn·fnlly wl wn di sc ussing individual methods. 

'rlw chi p[ problem in the dietetic treatm ent of anmmit patients 
is that o f suitable a limen tation. Their food mnst, in the first 
place. be really nutritions, i. e., it must contain a snfficic,ncy of 
plastic material. Secondl y, it must be dige,; tible-not in a 
merely genera l sense, but specially adapted ro th P diges ti nl 
powPrs or th e individual patient. I hav e al<·eady pointed out 
that the body cannot di spense witl< allrnminatPs-the plas tic 
c·onstittwnts of foocl- for any leng th o ( time ; and they are yet 
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more indi spensable to the amemic patient whose malady is 
largely du1• to hypalbuminosis. It would, however, be ubsnrd 
to make anromic patients swullow large quantities of albuminous 
matte1· ut sl1 ort intervals (say u beefsteuk ernry two hours) with 
a view to suppl y ing the deficiency as quickly as possible. On 
the contra ry, we must always recollect what a large supply of 
digesti1·e secretions (gastric juice, pancreatic tluid, s1iccus enlfri
cus) is requirecl for the ussimilation of any consideruble amount 
of albumen. Now the peptic secretions ure scanty in the an;c
mic patient; in other words, he suffers from atonic dyspepsia. 
The undigested resichrn of albumen in his alimentary canal will 
speedily putrefy, and the products of its decomposition will set 
up cuturrh of the gastrn-intestinal mucous membrune. These 
considerations urn enough to show that u wholesale adminis
trution of albuminous food to anromic persons is out of the 
question. More especially must it be avoided in the dyspeptic 
forms of amemia, when the di sease is produced and kept up by 
di sorders of digestion. In such cases the digestive apparatus 
often resents the introduction of albumen, and the smallest 
excess in this respect is dangerous, as every increase in the se
verity o[ the dyspepsia is attended by u co1Tesponding increa:;e 
in that of the anmmia. \Ve may avoid these pit-fall s. and yet 
supply the blood with a relatively larg~ amount of albumen, by 
never over-loading the stomach with albuminous foocl at one 
tinw, but increasing the number of meals. Arncmic persons 
shoulcl, if possible, take albuminous foocl mor0 oftPn than those 
in health , but always in small quantities and in acligestible form. 
Should the atonic dyspepsia be severe we cannot be too ca reful 
in regulating tlw patient's diet; we must begin with very small 
quantities of food, increasing tlwm gradually as his strength and 
cligeslil'e power impl'Ove. \Ye must renounce all idea of supply
ing any large amount of albunwn in a limited time; the meals 
must not at first be too frequent. Among the more digestible 
albuminous articles of diet may be enumerated: milk, lightly
boiled yolk of egg, roast chicken, capon, and tmkey, boilPd 
trout. At a latet· period game and dark meat of delicate tibre
such as veni son- nmy be allowed. Soon, too, the patient will 
be able to eat lean ham uncooked, shavings of underdone beef 
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slightly salted, etc., in small quantities. These a1ticles will 
thl'rl'fore find a place in the dietary of anromic persons, purtiru
lal"i y of those convalescent from acute di sease. The diet must lw 
\'aJ'ied and the Caprices Of the SLOmach attended tO; e\·en Vel')' 
dig<'stible kinds of awtized food must be avoided, when the 
stomach happen to re ·ent them, or when they fail to sat isfy the 
palate. Thus we are often compelled to reject milk, otherwiso' 
so suitable, for some patients find it nauseous and others are 
unable to digest it; sometimes it causes catarrh of the stomach 
and intes tines. Expp1fonce shows that unpalatable food is prone 
to disag1·ec; the converse of this. however, does not hold good; 
for 111any a feeb le invalid has sacrific<'d his stomach for the sake 
of dainties. 

Fiually, there are a few cases in which tlH~ presence of anromic 
mai.,1 s111t1s in au extreme form renders the int rndnction of plastic 
material absolutely essential, while the digesti ,·e powers are too 
feeble to cope with even the lightest of the azotized foods enumer
a ted above, or the anorexhi is so greo,t as to inspire the patient 
with the utmost repug nanl'e to taking uou rishment. It tht)n 
becomes our duty to relie,·e the digestive system of a greo,t part 
or its work and to set aside the sense of taste. These objects may 
be attained by feeding the patient p er rectum; Lenbe's pancrea
tic enemata, already a lluded to, enable us to l' inde the palate and 
to give the whole of the intestinal tract, with the exception of its 
lowest section, a holiday. Assimilation, nevertheless, go<'S on 
uninterruptedly. Feeding by Leube's method is, of course. co11 -
tra-inclicated by the presence of diarrhcra: in many cases, how
e,·er, the diarrhcca may be checked by opiates, etc., ancl "'lwn the 
"torm or peristalsis has been allayed the rectum may be able to 
retain the nutrient mass. On the other hand , should the pat ient'~ 
appetite render it clesirable to feed him by the mouth , while the 
atony of hi s digestive powers is too greo,t to allow of his assimi
lating even such nonrishment as milk, finely tritmated yolk of 
egg, etc., we may have recourse to the solntio carnis, 1 ])repared 
by Mirus, of J ena, in conformity with the instructions of Lenbe 
a11d Ro,;r•nthal. 'l'his is a preparation containing meat which has 

1 Vidc uote on page vi. of Volume XJI.-Tn. 
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bPen artifieiall y 1wptonizec1 by being "'Jl''l'-h..atPd with dilutp 
J1yclroeh\ o l'il' acid und Pr pressure : it i; not unpalatable. and it" 
jelly-likP co nsbtency. together with the abunda nce of p <' pto1w 
it eontains, rpnd f' I '~ it ,·e ry easy of assimilatio11 P\'Pll in ex tre11w 
apl· p~ia.. From 100 to ~'500 gramme~ may be giv<•n daily in grad
uall y increasing prnpurt ious . 

.:'llany trials u( this prcpal'ation. ma<lc both in hospi tal and pri,·atc pract ice. ha,·c 
yicldl'J Yory fovorah lc result:-. 111 some cases it cuul ll not he ta ken, owing lo a 
feeling of excited by its g lutinous appea rance aml soml·wlrnl sickly 

tuslt'. It 

of a little 

apt lo excite disgust. La:.Lly. its liability to undergo d ecomposition should always 
be kept in mind. It is sold in \l (' rmetically !:-caled tin--. \\' hen a tin has once hccn 
opened, it-; contents mu~t he coru;umccl .1.s ra.,t as for, especia lly in hot 

summer weather, the accc ... s of air may he fo llowed putre faction in 
six to forty-eight hours. _\_5 c:1ch ti n holds 2JO gnn. o f the so lu tion. 
patient c;. in :1 hospi ttll may be mad e to share it, when the quantity requ ired for carh 
of t hem is small. 

En•n in the febril e variety of amernia the existence or pyrexia 
mnst llO t }Jl'(-'Vent ll ~ rrnm gh·ing aJbltlll Pll in Rlll::tl\ quantiti e~, 

and in a clige;;.tible f'ol'ni. \\''- hPn th P tPmppratul'0 is high, albu
minat1'8 an' very impprfeet ly assimilated (p. 3~8) ; Jwnt' l\ l'evp1· 
p:ttient~ mnM be [Pel with g1·pnt prmle1we. Uncler no ci 1·rn111-
stane< .. s-howl'\'01' lllU('h the i ll C l'PiL~l'cl C:Oll:-illlllption of the tiSSllt'S 
may tPrnpt 11 t; in that clirPrtion-oup;ht a •• :·rnb$ta ntial " cliet, 
i. e., albumen in considNable quantitil's, ancl in a form not easy 
of digestion, to be allowPcl wlw n tlIP sy mptoms of dyspepsia an' 
Wf'll-mai·krcl. TIH' pln ::;t ic mnt1-> ria l reqnirPcl ror tllP J'PCO nstrtH'

tion of tlw ti ,snes s honlcl be giw•n in small quantities, frequently 
rPJwatpcl; it shonl<l h<' g iven in '0lll P l'ery digestibl e form . 
'l'hP8<' rPq ni1·pments arP, to sonw extP nt, fnlfill Pcl by milk nnc1 
yolk of <'l'g, beate n np in broth, wine, 01· bmncly; tlwy 'u" s till 
rn O J'< ' p r 1·fertl.v fttlfillecl by the fluid ment clesr1·ihNl abon'. It 
mny bP laicl clown as a rul e that in protrnc ted l'e 1•p 1 ·~, " -hen th e 
l)l'ogress ivr- consHm}Jtion of th e n.lhnmi11ous ti ssup::; l'P l1 1lPr~ it 
inqwl'a.tive to makt.-> good the wnste. how('n•1· inqw 1·fpr tly. we 
oug ht c:wtious ly to adminis ter as much alh11n11·n in a >' nirahle 
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form as th<> patient is able to assimilate (U ffelmann '). It is quite 
a mistake to dep1·i rn a Je,·er-patient altogether ol' albumen on thP 
wound (trne as it is) that the rneta morphositi o r azot ize(l mattPrti 
in the body is acce1Pratec1 by the introduction of albumPn into 
Ll1<• system, and that the already excessi,-e decomposition of 
a lbuminous matters may thus be still more increased. lt is 
<1 ni te trnP that the metamorph osis of nitroge nous compounds is 
always i1tcreas<•d by in troduci ng more nitrogen into thP body. 
\Y e know th:it en•n in heal thy per,,;ons the ('limination of nrea 
va ri eH witlt thP (1uantit y or albu men in the food. Hence, lhe 

very :;a111 f• object ion:-; that lta,·e bee 11 urged aga inst gi \' i11g albu· 
nwn in feve 1·t:; might bP urgt:.cl with equal foree against gi,·ing it 
in health. Bu t as a large1· proportion of a lb11111 Pn in thP dii·t of 
a healthy person, thongh fo ll owed hy an inen·~uwcl l'li111ina tion 
oI urPa. doet:; not C'au:o;P wasting of thv body. :so, in fp\.l'l', there is 
no l'Pa~on why gidng albnrnen should inerease I 111 .. waste of the 
ti !-:;S UPt:;. Tia• absoln tP qua.ntity of nit rngPn PXC'l'Pted in fr,·er 
prove:::; not lii11~ conc-Prning tlw amount of '' Ol'p;a11-a lhumen ' 1 

clero111po:-:.pc.l; it i t:; on ly thP differPnC't-' hf'tWP\'ll the int;1kP and 
output of 11itl'Ogl' n that Pnables us to jud~l' o( the waste of 
'· organ-albumPn " going on. But no Pl'idPnc1:.• has yet been 
brongl1t to Jll 'Ove tlta.t g iving albumen <'an distul'b the 11itl'ogen
Pqnili bri u111 o[ fevpr-patients in a greater dl)gree than it i::> already 
cli Ht ul'lwd by the fl'v<' r alone. H ence, thel'e can be no theol'etical 
objeetio 11 to ad 111i11i stel'ing albuminotts food, in a digestible fonn, 
to patients su fl'Pring from fe1·el'. 

The followin~ table. taken from the work o( Huppert and Riesell, will serve to 

eon ti.rm the ul>ovc statement$. It throws a flood of liaht on the points we ha vc 
been considering, hy g i \'ing us the total intake and output of nitrogen, with the 
difference between them, in a fever-patient subjected to \·nrying conditions as 
regard" tlir supply of all>uminou~ nourishment (meal). 

A man. aged thirty-one, convalescent from cntcric fc\·cr. and suffering from 
cascous pncumoni·1. The feyer lasted, with slight fluctuations. t ill his <leath on the 
eighteenth day of oh~ervat i on. 

1 Deutsche;:; Archiv f. klin. Med. Bd. XIV. S. 2-12. 
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Uody-wcigbt. 

I 3.12 13.58 10.46 .18.:~=~o 
2 2.44 10.92 8.48 :j7.8!JI 
3 3.:IG 13.48 10.12 58.217 
4 8. IH 19.12 10.04 57.?aO 
5 D.13 20.07 10.04 5G.870 
6 11.06 21.18 0.22 56.0.l.j 
7 \).02 18.60 9.07 55.0:30 
8 l.20 16.2:) 15.o.J :H877 
u 1.20 lJ.;:12 14.12 5-l.73-3 

10 1.21 13.21 12.00 55.9:-15 
11 5.94 lG.62 JO.US ,j.J.270 
12 5.30 17.07 11.77 
13 5.46 18.92 l:J.46 
14 6.57 20.71 14.14 
15 G.57 17.37 10.fiO 
JG G.51 25.82 ID.:JI 
17 6.!;1 24.51 18.00 
18 6.:!5 20.20 t:j.8,j ,j;j_!)(jQ 

A comparison of the tigurcs iu the three columns headed I., IL, III., yields the 
following results: 

1. The quantity of nitrogen given off by the fc\·er-patient (IL) is alwa~·:. greater 
than the quantity taken in (I.). Hence, the total amount o( nitrogen presents a 
constant d eficit, whether there be much or little albumen in the food. 

2. The deficit may vary to a considerable extent (lll., 8th to 10th day, also 
11th to 18th), notwithstanding that the quantity of nitrogen taken in remains 
app roximately constant. 

3. An increased supply of nitrogen (I., 2d to Gth day) is attended by relatively 
trifling fluctuations in the amount of deficit (III.). 

4. The lowest values of the deficit (III. 1 6th to 7th day) coincide with high 
values o( the nitrogen taken in (I.); the highest values o( the deficit (I II. , lGLh to 
17th, and Sthto 9th days) coincide partly with medium (l Gth to 17th clay), partly 
with very low values (8th to 9th clay) of the nitrogen taken in ( I.). 

By comparing (2) with (4) we arrive at the following conclusions: 
The magnitude of the nitrogen-deficit in fever docs uot stand in any constant 

relation to the amount of nitrogen taken into the body. The deficit is not increased 
by increasing the supply of nitrogen in the food ; indeed, the contrary might be 
asserted with more show of truth. 

Inasmuch, therefo re, as the consumption of albumen in fever does not appear to 
be increased by a highly nitrogenizcd diet, there is no reason for depriving fcver
patients of albumen in their food; on the contrary, it seems right that they should 
have as much of it as their dyspeptic troubles allow them to assimila.te. 

The question whether albumen may be given to Lever-patients 
thus comes to coincide with the question previously discussed : 
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whether albumiuous food should be allowecl in clyspepsia. The 
prnpriety of Hnpplying the patient with pla~tic nutrinwnt, the 
qnantity tlmt may be gh·en, the best form in which to gi,•e it, 
will thus depend mainly upon the degree of clyspepsiaassociatecl 
with the febrile state. Should the fe\•er be intense, the sever
ity of the attenclant clyspepsia will l"ender us cautious as to 
the quantity and quality of the albumen we administer. Shoulcl 
there be a prospec t of speecly clefervescence, we may even cut 
off all the albumen for a few clays, and keep the patient 011 
fever-cliet in the strict sense of the worcl, i. e., on amyloicls and 
water. BL1t i[ the fever be prolongecl, the necessity for really 
nourishing the failing patient by g idng him albumen grows 
more mgcnt from clay to clay ; so that ~ven the most conlirmed 
believers in water-soup (\Yassersuppc), grnel, ancl stale bread, 
are graclually clriven, notwithstancling the continued pyrexia, 
to resort to yolk of Pgg beaten up in brnth, to milk, and per· 
haps even to a little roast meat, prodcled the dyspepsia be not 
too se\.,.ere. 

Albuminates form an important part, but only a part, of the 
diPt of a healthy man. A mixecl diet is aiso the most suitable 
for the anmmic. 'l'he remarks I macle (in the section on Etiology) 
about the physiological importance of fats, carbo-bydrates, and 
!(elatin, exhibited these substances unc1er a two· fold aspect: ffrst, 
as richly enclowecl with potential energy capable of being util
ized by the organism for generating heat and muscnlar contrac
tion; secom11y, as limiting the consu mption or albumen by un
cl~rgoing oxidation and dissociation, and thereby contributing to 
maintain the organic status qiw. It is obvions that they will be 
useful in anrnmia for the production of heat ancl the performance 
of mechanical work. It is equally obvious that a relatil·ely 
abundant supply of these substances will be stringentl y indicated 
in the consnmptive forms of anrnmia, especially in that asso
ciatecl with hectic fm-er. They preserve the blood, though they 
do not help to make it. They are of great service in limiting the 
degree of the anrnmic marasmus, though as regards the actual 
process of sangn ification, they cannot take the place of the albu
minates in the dietet ic treatment of amemia. The1·p are ce1tain 
diiferences between the three groups of substances in question. 
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viz. , [at ,. earbo- hydl'alP$, and gp]atin diffPl'Plll'PS which may 
pe1·Jmp' tlesen·e to be considered in 'llTangi ng the dietary Of 
.an;rmie prrson::-;. Th(.:. fa ts contain th!? g-r~;_lt1'..;t :-:.tOl'P or pOtPn
rial e1u•1gy: the rnrho-hyclrates a ntl gelatin submit most l'Pndily 
to oxitlat ion and dissociation; lastly gelati n, according to \'oit, 
is most effectin! in ptesen'ing the bloocl ancl ti:-;:mes from con
sump tion. IIence it wou ld appea r to follow that a liberal 
allowance o[ fatty matter sliould be pl"eSCl'ibed wh,•n wp wish to 
a ugment the procluct ion of heat ancl the power o[ wo1·k in an;e
mic patients; that the carbo-hyclmtes, on t l1e ot her l1ancl , and 
particularly those a r ticles of diet that contain gelatin , an· spe
cially indicated when, as in fe1·er, the ron, nmp tion o[ alb umi 
nates goes on at an excessively mpid mte. .\ s lllnrh depends 
on the rrctun l dip;estion and assimilation o[ thp l'oocl. WP ought 
always to take the relatil·e digestibility of the a1tielPs in question 
in to accou nt before we recommend them to ou l' patients. Clini 
cal experience ha::; shown that pe1·so11s suffPring frnm aton ic and 
other fo rms of dyspepsia are usually unable to <ligest mueh [at: 
nay. that the products of the sponta neous decomposition of tlw 
fatty matters retained in the alimentary eana l may actually 
cause dyspepsia by irritating the mucous membrane. However 
ad1·antageou,, therefore, a liberal supply of fatty mattt•r may 
ap1war to be in many cases of anremia, t he quantity gii-cn must 
be proport ionate to the patient's cligest i1•e powpr,;. This poi nt 
must nPver bP neglected in ordPring fatty artielt>,; o l' di et. Fat 
is most easily digested when in the form of an emulsion, as in 
milk. Moreo1·cr. the nature of the fatty constitnPnts of milk, 
and their quantitative proportions, are a lso important: for we 
know by experience that footl prepared with good fresh butter 
is not on ly more palatable, but. u pon the whole, more digt'stible 
than when eome o[ the cheaper substitutes for butter ai·p 

c•mp l o~•ecl. Milk that has not been skimmed is thus the b1•st 
kind o[ fatty food for ame mic persons who'e digestion liags. 
'l'hei1· roast meat, too, should, if possible, be basted with gootl 
fresh butter. Lastly, yolk of egg, which is rich in oily ingre
dients, mtLy Jw given in some suitable vehicle, such as broth or 
wi1w. .\ , regards the Carbo-hydrates - wnter-gruel. barley· 
water, fom1ity, groat-pap, toast, etc. -1 may rp mark that they 



AN.E'\[I A.-'l'REAT~rnxT. 4.iO 

are all easily assimilated, and are tht>rP[OrP pre-eminently aclaptPrl 
for sick peoplP who:;e dyspep,ia is extreme, and who asp tem
porarily debarred from albnminate:; and fats . For thP •ame 
l'eason, they are to be preferred in diseases that nm a mpid 
cour;e with hig l1 fr,-er, ancl constitute thP chief or only elenwnt 
in "fever-diet,'' stl' ictly so-c.illed. [ han' all'eady point~d out 
that a diet of this sort is only allowable in the morl' intPnse 
forms o[ febrile dyspep:;ia, and in fe,·ers which may be exp•'<'tP!l 
to rnn a ,·ery ra.picl <·ourst~ ~ when~a8 in fen~rs o[ a protra<:t, .. d 
kind , plastic material in some l't'adily assimilablp form mn:;;t also 
be pro,·ided. In any case. a diet containing carbo-hydn1l1'" is 
])referable to the 1

' di1.."t(-' absolue .. , i. P., simplt-' starrn.tio11: ~ince 
the intl'Oduction of readily oxiilizable non-nitrogenou,; corn
pounrb into the blood must lessPn lhP consumption of tltt• albu
minottH tissue:::;. Tlwil· continued and frpp administration may 
thrrefort-' be counse11Pd, not merf;lly in fPvl:.r.s, but wliprn•\·pr we 
desire to economiz1' the albu1111•n of the body. To illustra te my 
rnea nin,g, Jpt me re fPr to tlw ('lasso[ wi)akly peoplt> of nmPmir· 
it-ritahlP constitution (p . 307) : thPit· gi· rn·r'Li health ancl nu1ri1ion 
may b<' gn·atly impro,·ecl by combining a libPral supply o[ 
dige:;tihlt> farinaceous food with a sn itahle proportion or plastic 
material, or by send ing them to ~f Pra n or Montreux for the 
gmpP-eure. Tho:;<· alli-emic pe1':5ons, on tlw other hand. who an~ 
or slup;gish tem1)erament, who, notwithstanding their pail' ('0111-

plexiou ancl ill-den•loped muscles, show a cli:;position to grow 
fat, shonlcl be achio<'d to limit their con:;n mption or [at:; nnd 
cal'l>o-hydrates. Their amcmia gets moRt benefit from albumi
nous foocl; for i t is dne, not so much to Pxcessh·e commmption 
of thP blood constittt('nts, as to insuffiril'nt sangnification. Mo1·1'
o,·1•1-, a liberal use oC fats :tncl carbo-hydrates would pt·omoti> tl1P 
ex it-:fin~ inclination to obesity. I 1Wt'(l t-my no mon .. on thi:::; sub
jpr·t at present, <'SJJPCially as tlw inc1icationR for including those 
Stthstn llC'f'S in a putir-nfs dietary may lw eaf'iJy ~atJH-'l"Pcl from 
thei1· phpiological significance . 

• \ :; \ 'oit ha:; Jll'0\'1' c1 that thP d1'l'Olll]>O~ition of' albnml'n in thl' 
sy::;tem may be more pffpetnully restri<"tvd by gidng ~elatin than 
hy giring fats and carbo-hydrate>. it is plain that gelatin onght. 
on theoretical gl'Onnd:;, to be prescribed in the !'Onsurnptive 
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forms of a.mcmia, especia.lly in that a.ssociated with fever. SPn
ator has recently insisted on the mine of gelatin as a constituent 
of fe,·er diet; he has restored this substa.nce lo it:; proper placl' 
among the resource:; at the disposal of the physichLn. There is 
yet another reason why articles of food containing gelatin should 
be largely used in the diet of fever-patients : they admit of 
being prepare(l in a ve1·y digestible a,nd palatable fo rm. Bone
broth is ri ch in gehitin; its tiavor may be improved by adding a 
little Liebig' s extract. Clear jellies made of calves'-feet, hart' s
horn sha v ing~, isinglass, or French gelatin are excellent when 
tlavorecl with reel or white wine, or with beef-tea or extract of 
meat. These jellies are a ,-ery good way of aclministt>ring gelatin 
in cases of febr il e amc mia and wasting; their :::; trong ancl yet 
cooling tiavor is peculiarly grateful to patients suffering from 
fever, and they serve as vehicles for alcohol a ncl meat-extracts. 

The therapeutic Yalue of alcohol is closely connected with 
tha.t of the class or foods we have jnst been considering. .\kohol 
is an importa,nt ingredient in the clieta.ry of anremic patients. 
'Ve know that i t is able to retard the chemical changes taking 
place in the body, ancl thus to assist in maintaining the organic 
status quo. It ought, therefore, to be given in extreme an;emia 
auc1 nmrasnrns from whatever cause, especia.lly if they belong to 
the consnmpti ve group. But we must not fo1·get that a,lcol1ol , 
besides being an intoxicant, exerts a deleterious influence on 
digestion; th is is manifest after Ja,rge quantities of wine and 
beer, and still more after excessive indulgence in more highly 
roncentratf'd liquors; hence, we must always be caut ious in 
adding alcohol to a patient's cliet. Alcohol is most likely to 
cause dyspepsia in those unaccustomed to its use; when taken 
habitually, in moderate quantities, it becomes a.n indispensable 
stimulus, without which the c1igestirn organs act sluggishly. In 
ma.ny forn1:; of amemia alcohol is contrai ndicated, either bt>eause 
we are afrnid tlmt it may aggrarnte the p1·imary disease (as in the 
symptomatic amemia, clue to inllammato1-y nephriti s with albu
minuria), or becanse some complicat ion of the a,n;emia. such as a 
tendency to CO!"])[llenee, renders its libera,l con. umption nnad
virnble. \Yhil e taking all these accessory and accidental circum
stances into account, however, we may still affirm that a method-
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icul use o[ alcoholic beverages, suitably chosen, is of great rnlue 
in the fulfilment of the indicalio niorbi; and that, in the Yast 
majority o[ cases of amcmia. i t is not the use but the abuse of 
alcohol that deserves censure. "~ine takes the fii-st place among 
alcoholic drinks, not only on account of its ag1·eeable taste, but 
as a tonic. lt should be preferrecl to all its congeners in the 
treatment of amemia. No general rules can be laid down about 
the quantity to be taken daily, or the magnitude of the individ
ual close. lt may be stated broadly that the more habituated the 
patient has prev iously been to its use, the la1·ger may be the 
individual close ; the more extreme the anrom ia and debility, the 
more often may th is close be repeated. The physician should be 
enough of a connoisseur to decide on the quality o[ the wine he 
recommend~ ; he must ne\·er allow hi::; patients to injure their 
health by swallowing trash . l<'reeclom from ad ulterati on is the 
first requisite; notwithstanding all the theoretical objections of 
ehemists, only pure wine is beneficial; the rnrious artificial 
compounds which usurp its name, thot1gh agreeabl~ to the 
unpractised palate, exact retribu tion on the head and stomach. 
Bordeaux, the more generous wines of Hungary (not too sweet), 
and Madeira are the best vintages for anromic patients; they a.-e 
h·ast prone to cat1se dyspepsia (when pt11·e). ernn when the 
digestive powers are feeble. Unac1ulteratec1 beer, not too much 
hopped, and matured by keeping, may be recommenclPcl for 
arncmic women and children; men usecl to beer may bP allowed 
to go on with it when they are amemie aml want strengthening. 
Beer contains a considerable proportion of carbo-hyclrates (malt
sugar, dextl"in); hence. it is not well sui ted for those amemic 
pe.-son,; who are disposed to corpulence. I need hardly sa.r that 
alcoholic: drinks are uot heating in the sense or r:ii sing th1.:. tPm· 

pPrature o[ the body; indeed, the well-known experiments of 
Bonder and Binz ha,·e shown that alcohol actuall y Jowers the 
temperature. Fever, accordi ngly. doPs not contraindicate the 
use of spirHuous liquors. especiall y 8trong wi11e: on the con· 
trary, they are doubly beneficial in the febl"ile forms of anremia. 
'Vhen fpver mns very high, ancl there is rapid wasting, it is 
often right to g ive alcohol in a still more concentrated form, in 
order to .-esist, as much as possible, the progress of consumptive 



462 l~L\l~;IOtA:,,tN.-GENERAL DI:-i01{DEH:'. 01<' SUTHI'l' IO N'. 

dtange. But the stronger stimulants a1·t-=• n-'ry a.pt to caustl dy:-;
pepsia; tltey should, therefore, be selected with great can'. a11d 
their effects on the digPstion closely watelwd. )[y own Pxperi
e11ce is in frn-or of old Cognac brandy '" !Past Jik,.Jy to "l"Pt 
digestion; he11ce1 I prefer it to rum, whiskey, etc. 1 in thP tr~at
ment of fe\'p1·-patients. I g iYe it pure, or clilutecl with a litth, 
water, or rubbed up with yolk of egg ancl sugar, in closes o[ a 
teaspoonfu l sevPra l tinws a clay; at the same time, I am not 
chary of wino ancl suitable notu·islunent. 

As I l1ave ali-eady had occasion to remark, the dietetic tn•at
rnent o[ amcmia chieliy consists in providing the patiP11t with 
appropriate nourishme11t. In refen•nce to this point, the physi
cian ('annot be too particular or too careful to im1ivic1ualiie. 
But our clil'tetic measures are not exhausted when we ha1·e 
undertaken to watch ancl regulate the feed ing o( our patif'nts; 
we have also to arrange and control their mode of life (6ia1rn). 

No universal rules, which shall be applicable to amcmia in all its 
forms and degrees, can be laid clown ; cliITerent <'Uses may 
i·equire very different mauagemenL. The following points de-
sen-e attention : 

Jn seve l'e ancemia, whatever its origin, our main objPct i ~ to 
lPssen. as far as possible, the expenditure of nmtter ancl of e11e1·gy. 
Hence we prescribe rest for the patienfs body, especially rest 
in becl. Bven when the amcmia is less severe, the patient ought 
to be kept in heel if there be any fever, for the waste due to 
fever is decidedly increased by bodily movement and exertion. 
Shonlcl it be decided that the patient is to keep his bt>d for any 
length of time, an apprnpriate sick-room must be chosen. " ' hen 
circumstan<'es admit of it, the patient ought to b<• put into a 
la.rgt-' 1 airy room, with plPnty of snnlight, and a uniCorm trm
pernture. \Ve must always bear in mind that want of fr.,slt air 
'mcl light, and extremes of heat ancl cold, are among the causes 
of amemia. from which the patient requ ires to be protPcted as 
much as possibh•; otherwise, the beneficial effects of his incar
ceration are lik<'ly to turn out illusory. How long he is to 
remain in bPd will depend (apart from the prese11c1• of fever) 
upon hi s str1• 11gLl1. \Ve rnnst neve1· be in a hurry to let him get 
t1 p bPfoi-e the fever has wholly subsid~cl, an cl the a1J>1•mic Rymp-
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tom' 8how decided signs of a nwndment. ![,, shoul d at tirst get 
up fu1· only a fP\\" hom s daily. P ennission lo go out of doors 
must depend on climate, season, and the state of the weather. 
lt may be broadly "lated that the air itself can never be other
wi'e than benelicial in arnemia; hence bed-ridden patients 
ought a lway", if possible, to spend the clay out of doors (on open 
terraces, under an awning, etc.). But it must not be forgotten 
that amcmic iw1·sons are very liable indeed ro take cold \p. 409); 
g rt'al ca uti o11 should, therefore, be exercisecl in pern1itting them 
to leave the house when the weather is chilly and variable . 

• \t a more advanced period of convalescence, or when the 
an:c111ia is mild fro111 the beginning, should there be no fere r, 
ancl should the history of the case point less to increased con
sumption tha n to defective sangt1ification as the cause of tlte 
amcmic state-under such circumstance~, confinement to bed 
wiU be as prejudicial as it was desirable under the conditions 
previously enumerated. The patient ought, if possible, to spend 
"ome part of e\"ery day in the open air, and need not scrnple to 
take exercise. For the foll enjoyment of these advantages, a 
temporary change of residence is desirable, ancl may be indis
pensable. As the patient cannot spencl much of hi s time out of 
door::; in rough and uncertain weather, he must pass the winter 
months in a milder and more temperate climate. Hence winter
ing in tlw South may be advised as a remedial no less than tts a 
pl"Opltylttctic nwa sure (p. 430), when we desire folly to utilize 
the roborant efkcts of open-air exerciS("' during the inclPment 
season of the year. Amemic persons should also be achi;ecl to 
spend the hot summer months in the cooler forest ancl mountain 
regions. This course is specially ac1aptec1 to remove the lingering 
trnces of amemitt left by se,·ere illness. In a region free from 
the heat of the plai ns and the stilling atmosphere of cities, the 
patient is able to spend a g reat part of his clay in taking open
air ext=• rcise, even in Ju1y and August, without dangerous or 
unplrasant consequPnces. The que~tion of exerc ise clesern!~ to 
lw further con si d~1·ec1. \\' hen the patient seeks ptu·e air amid 
si·enes of na tural beauty, he is often tempted, before he has fully 
1·egai1wc1 hi s strength, to over-exert 11imself prematurely. Bene
lieial as a moderate. a gradually inc rea::; ing amount of muscular 
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exercise undoubtedly is to the anremic convalescent, any single 
act of impr11d1• ncP (too long a walk, a mountain tour) is very 
likely to throw him back and delay his progress to rero,·ery . 
The patient should always be warned against over-estimating his 
]Jowers, and forbidden to undertake any di,tant expeditions for 
some length of time. .\gain, he must not be allowed to sit up 
late; the body is soon tired, and requires long rest in bed and 
sufficient sleep for its functional ancl nutl'itive renewal. So long 
as any symptoms of anremia remain, the patient should avoid 
theatres, ball s, and concerts (of which there is never any lack at 
the more fashionable health resorts). In critical cases, a locality 
may be selected where the needful modicum of comfort may be 
combined with a "country life" in the proper sense of the word. 
Sexual excesses, to which anremic convalescents are often prone, 
are olwiously hurtful. It is equally clear that pregnancy, in 
itself a cause of anremia., is not likely to promote recovery from 
an;cmia otherwise brought on. Finally, the dietetic manage
ment of arnemic patients includes attention to their psychical 
life. Debilitated persons, especially those conv:il escent from 
severe disease, ought nerer to undertake severe mental labor, 01· 
return prematurely to their former intellec tual pursuits. The 
ene1gy and quickness of the mental powers are usually inferior 
to those of volition, and the consciousness of the di sproportion 
between the will and the power to exec t1te cattscs an uncomfort
able depression of spirits, which, like all depressing emotions, is 
hostile to recovery. P eace of mi11d, and, abo,•e all, uniforn1 
chenfulness and freedom from anxiety. arn important elements 
in the dietetic management of amemic pe1·son,. The physician, 
and, still more, the patient' s relath·es 'rnd fri ends, should 
endeavor to furni sh or to presen·e these conditions. The caprices 
of the patient often render this task a tliflicult one; still. we 
ought to persevere until his complete rero,·ery allows us to tell 
him how insufferably he behaved <luring hi s conv,tlescence ! 

The dietetic treatment of anmmia must be combined, when 
the disease is at all well marked, with Hie administration of 
medicinal remedies. 'rhe various medicines employed-so far as 
they are designed to fulfil the indicatio nwrbi-must operate, 
like the dietetic measures described above, partly by accelerat-
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ing sanguification, partly by c1Playing the consumption or the 
blood. Tlwy a re either tonics in the strict •ense o[ the term, 
i. e., rpmeclies which promote the formation of certain blood 
constit uent-, or else substances which are credited with the 
power of preserving the blood. The chief representati1·e or the 
former dass is iron; the latter comprises certain (hugs chem i
cally allied to the fats, carbo-hyclrates, and g<' latin,which share 
the preservative virtues which we have already stated these arti
cles of diet to possess. 

'l'he l1$e or iron in the treatment of anmmia is fa1· olc1Pr than 
the rati onal explanation of its action. The latter clatps from the 
time when the physiological importance of the metal fo1· the body 
generally, and especially for the genesis of rPc1 blood-corpus
cles, was fi rst distinctly recognized. Since that time fpnnginous 
preparations have been prescribed with the immPcliate purpose of 
promoting the formation of reel corpuscles, and especially or 
their coloring matter-the hremoglobi n ; and jn this st .. Hse we 
know that chalybeate remedies are pre-eminently "tonic." 
Now, although the administration of a substance which, like 
iron, is an PSSentia l constitnent of the reel co1·1rnsclPs, in con
ditions of o ligocythmmia. (or oJigochrommmia), deserves to be 
called rational, although experience has repeatedly proved that 
symptoms of oligocythmmia disappear more quickly nncler the 
use o[ iron than without it, still, the pharmacodyncimics o[ the 
ln<'tal a re by no mea ns clearly understood, antl we are altogether 
ignornnt of the actl131 behavior of the iron after its absorption 
into the blood. The fact that the healthy 01·ganism gPts as muoh 
iron as it wants from the food. a nd the fact that only a small 
fraction of the iron g iven medicinally actually penetrates into 
the bloocl (t he major part of it being eliminated as black sul
phide from tlw bowels), are enough to show what obstncles lie 
in the way o[ a ny satisfactory explana tion of the modn.~ oper
andi of the metal. \Ve know that a liberal supply of food con· 
taii1ing iron (meat, eggs, etc.) is not of itself su ffi cient, as might 
lHwe been expected, to correct the state of the blood in patho
logical oligorytluemia. \Ve also know that in some forms of 
oligocythmmia (see section on Treatment of Chlorosis) large 
closes of iron are of more use than small ones, notwithsta nding 
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the fa ct that a largr proportion of the renwdy passes through 
the alinwntai-y canal without !wing ab;;orb1,d. . l.cto rtlingly, not
withstanding all our physiological kn owk•dge coneerning the 
importance of iron as a constituent of lucmoglobin, OUL' employ
ment of thi s metal in the trea tment o[ diol'a;e, and still more, 
our rhoic-e or a particular method or admini:it1•l'ing it in the dif
fe1·r nt forms of arncmia, are s till to a gl"l•at extent empirical , 
and on this empiri cal knowledge we must [or the pres1,nt con
ti1nte to rpJy. It tParhrs ns that the prepn ra.tions of irnn do 
really infl111•nte the fo1·111ation of reel corpuscl1•s; that thl'ir sys
temati c administration is quickly followed by a return of eolor 
to the skin and mucons membra nes; that the bloocl itself, when 
drawn for examination, gradually assumes a cleepel' tint ancl 
grows rirher in colored elemrnts. Acconlingly, ferrng inous 
renwclirs ought always to be conjoined with an appropriate diet 
in the trettt ment of anmmia whenever (apart from ce1·tain excep
tional cases, to he alluded to hereafter) oligocythmmia appears 
from tlw symptom s to take a prominent place among the [undn
mental changes in the blood. Morco1•er, since it is the oligocy
th;cmia, whether primary or secondary (p. 814), that is the most 
rebellions to all treatment after the causes of th e amcmia hani 
been withdrawn, usually outlasting bo th the lessened 1·0Jn111e of 
th<' blood and the hypalbuminosis, it foll ows that chalyb<'ate 
mct1i cation will he particularly usefu l in those cases in whirh, 
after the inclicatio causalis has been fully met, the oligocythre
mia persists in all but its original intensity. Thns, iron is our 
sheet -anchor in the treatment of convalescents from sernre dis
ease who continue amemic, though free from all local mischief 
of a grnss kind. The mo rn uncomplicated the anremia, the 
more d .. cidecl the signs of oligocythmmia, the more clearly is 
the employ1nent of iron indicat<>cl, and the 111orr ce1tainly may 
\W rPek on on its curative eff1'cts. Should the causes of the 
a11'1'.'mi c state, on the other hanc1 , continue in operation, iron 
111:iy still Jw of service as a palliative, and may be urgently 
1wPc1Pcl fo1· this snbo1·dinate purpose; bnt, of course, it cannot be 
<>x pt>C't!•tl to ell!'!' the anremia with the same completeness as in 
tlw previons i1rntanre. Lastly, there are some form s of arn1'.'mia 
in wl1i ch the use of ferrnginous tonics is positively contraincli· 
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catec1, or in which they ought at any rate to lw p1·escrihecl with 
tlH' utmost caution. To understam1 all thesP points morn 
thoroughly, it will be necessary to enter on a more dt>tai1Pl1 
analy"is of the different cases just refmTed to, a n<.! to describe 
some of tlwir more chamcte ristic Ieatm es. 

A palliati,·e effect may l>e looked for from the use of iron 
wlwu the canse8 or anrnmia are s11ch as intetfrrn wilh the dm·el
opnwnt o[ red corpuscles-where oligocyth<emi'i is the pt-inuu-y 
alteration in the blood. \Ve may take as an instance the arne
mia which res u1ts from disease of the cy toge ni c organs. Hel'e 
the oligocy th;p111ia , though it cannot be got rid of, may fre
quently be restrained by chalybeates, though. oE course, the 
folfilment of the indicatio cwisalis will always be the morn 
importan t oi.JjPct to l>e held in view. Its importance, indt•t•d, is 
st ill more st riking in many other forms of amcmia, espec ially 
those in which the oligocytlucmia is secondary to hypalbumino
sis, the lattt•r being kept up by nox;e of rnrious kinds. In such 
cases it will be our first business to get rid or the hypa lbumiuo
sis, sc., of its causes, before we can exppc·t any bl'nL•lit from iron. 
:Moreover, the !LSI' o [ iron is prone to gh·e rise to ce1tain co1 1at
eral effects which appPa1· to be positively det rimental in casps oE 
thi s nature, anl1 which must always be taken in to consideration 
by the physician . 

These collateral effects are concerned, in the first place, with 
the digestive apparatus. Clinical experience has shown tha t, of 
the vari o us digesth·e troubles occnrring in anrcmk patiPnts, one 
only, viz., sim plt• atonic dyspepsia, is suscep tible of being 1·el i en~d 

and cnred togcthe1· with the anrcmia itself by the use of iro n. 
On the otlwr ha nrl, the different Yarieties o[ trne dyspepsia, 
which so oftPn stand in a ra nsal relationship to tlw nnccniia, are 
usually madL• worse by ferrnginot1s tonics. Hence thl' necessity 
for takinf( the stale of the c1igesti\•e orga ns into account befor~ 
we onl t• 1· il'On. Should the patient's tongue be• clean and his 
appetite good; should he be able to digest small qua ntifies of 
any kilJ(1 of food, particularly meat, without difficulty, while 
la1-g1'l' quantiti es immediately give rise to symp toms of di sonh•red 
assimilation (weight at epigas trium , retching, meteol'i sm, perhaps 
dianbma)-i11 a word, to the symptoms of simple oligopcpsia,_ 
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we may boldly prescribe iron in large doses. For in tlwse cases 
the atony of the digestive functions yields more read ily to a free 
administration oC chalybeates than to any otlwr plan or treat
ment. On the oth,, r hand, should the patient' s tongue be coatPd, 
h b appetite impaired 01· destroyed ; should there be a tendency 
to acid fermentation and pyrosis, even small quantities of albu
rninons or fatty food being followed by fetid or rancid erncta
tions; should he he cons t:mtly complaining of oppression at 
the pit of the stomach. flatulence, a tendency to jaundice, and 
especially of irregularity of the bowels, ancl mucous dianhcea; 
under such circumstances we must beware of giving iron till the 
dyspeptic symptoms have been removecl . The state of the urine 
may also h~lp us to decide as to the desirability of ordering iron 
in any particular case, for in simple atony of the digestive organs 
it is usr1ally very pale, clear, and of low spec ific grav ity, while in 
trne dyspepsia it is often highly concentrated ancl loaded with 
lithates. Should the signs of dyspep ia, though present, be 
relati,·ely slight, while at the same time there is extreme oligo
cythmmia with mark<·d feebleness or diges ti on, we may venturn 
to try iron, lwgi 11ning with small closes, and presr l'ibing the mrtal 
in some forn1 enlcnlated to influence the dyspepsia (see below for 
the different preparations of iron). 

Inasmuch as.dyspeptic symptoms arP almost always present 
in febrile arnc111ia, thi s alone would be a sufficient objection to 
the giving o[ iron in febrile malaUies. Experience teaches us, 
mor001·er, that the remedy is not well borne i11 high fever with 
g1·eat dyspepsia. Again, Pokrowsky (Zoe. cit .) has found that 
iron rai sPs the temperature of the body ancl inc1·eases the elimi
nation of lll"P :t. These ex.perimental facts are conlirmecl by clini
cal observation; for we know that the premature administration 
or iron during the period of defervescence, or just after the apy
retic statP is r<>ached, frequently gives rise to a recrudescence of 
the febrile symptoms. Acco1·dingly, ferrµginon s compounds are, 
upon the whol<', contrainilicated by the presence or fever. \Ve 
ought to wait for definitive apyrexia before prescribing them; 
and even tlwn, it is prudent to begin with small doses of some 
easily cligestible preparation of iron. N evertheless, in very 
protracted febrile maladies, when the fever is not high and the 
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dy:::pPpsia is not SPYrre, we rna.y sometinws ghre iron a trial whPn 
the oligorythmmia is extreme, and ap1wars at the moment to 
expos<' the patient to gl'ealer risk than the attendant fen)r. But 
e\"t'll under these cil'cumstances it is but Reldo m that \\'O ~hall 
find iron o[ use; in most cases, for the reasons gi \·Pn abon>, "-e -
shall tind o urselves compelled, sooner or later, to lmrn it off 
again. 

Again , iron is contraindica.tecl whcm hemonhage js either 
im111i1wnt ot· actually going on. It is sa id that the tonic influ
ence of the rem('dy on Lhe hen 1t, by increasing artNial tension, 
nrny provoke extravasation when th e vasc ul a 1· walls happt•n to 
be fra il. On the o ther hand, we 111ust not forget that tlw fragil
ity of thP ''e~'p\s is o ften a resL1lt of so me de(pet in the co111posi
tion of the• hJ oocl, mol'e PSpecia lJy of oligocyth:cmi:t;' aml from 
thiti point Of \'il'W a t1'nth'nCy to ])\ppcling \\'OU\d rather ll]l}Jt':ll· to 
ind icat•• than to contrai ndi cate the u s<' of iron. The physician 
is ofll'n pl:1ct·cl in a c1i le111ma at the bedsidt> with '"'gard to the 
ad111inistration of i ro n ; aml it often lmppt• ns that a decision is 
impossible until the expel'iment has bc•cn tried in the particnlal' 
case. It is plain that if, notwithstanding th<' ex istence of a 
hrmonhagic cliatlicsis, we resolve to prl'SCl'ib<' irnn, WP mu~t 
begin with small cl asps g raduall y and eautionsly in t' J'l'3'!'Cl. Bnt 
how a1·" "''' to clPc ide whcthcl' il'on is to lw give n a t nll? . \ R a 
f:" llPml rnl e, th r more in tt•nse the anremia ancl the more fc•<'hle 
the puls<::>, tlHl more lik0ly a.re [errngi nous tonics to bP serdr0ahle. 
Tltey a re l"a't likPly to clo harm if the b!Peding he sponta 1wous, 
i. e. , not due to rx(' it<'ll action of tlie hca1-t. But onr main reli
ant'e n1u<t be plat'Pcl on the resnlts of p:qwrinwnt: if a cautious 
tl'ial of irnn is not follow1•d by an inrrea<P of the fatal tPncl1•1wy 
to blt:>ed i11g·, we may prP::;erib(I' the nltw·cly mon} hol<lly. 011 the 
otht•1· ltnnd, ehaly lwate remedies are c1P('ic1Pdi,I' rontrainc1i<'atet1 
whPn tl11-' an:cmia i-, a1;;;~ociatf'd with rardia(' hnwrtrophy; wh~\n 
thP ilHli\°idnaJ Ontbrt>ak8 Of helllOITh<l!l;<' may ill' lr'1C'!'d to pal'OX
~'51118 of Cn1wtio11al Pxeitcm••nt of the lwa1't; finally nncl chi,.fl,r, 
wl1t•n the injurious !'ffect of iron in the particu\al' cn<e nlHl<'l' 

1 Commit, in rcfl'rencc to this point, the chapter on "Progressive Pernicious Aure· 
mia" (Speci:tl Symptomnlology). 



470 I:IDCEIUL\X:\.-(:EXEl!AL DISOHDEHS OF NTTIUTlO N". 

ob,;c1Talion lta,; bee n experimentally tktermi1wd. l do not h esi
tate Lo ::-;ay tha.t the ea::;e::; of anwmia witlt h emonhag ic dittthe::;is 
in wliich the use o( iron is contrnindicate(l by the latter, are far 
from lwing a ::; 11uml'ro t1 s as is often ::; nppo::-;etl. I am likt·wi::;e of 
opinion that many physicians ar0 O\'Pr-cautious in thb matter, 
a111l oftl'n n•f1t~l' to g h·e iruu in cases where it would d o good. 
L:blly, I 111a.r atltl I 11'Lt in the ho,;pital at Rde iron i,; con,; tantly 
pn'snilwd with gooLl effect when the Lkgree of an;:cmia apw•:ns 
tu n·quirP it, no twil h t:.i tamling the pre::;ence of ~L tendency to local 
or g1• 111..•ral liernu nliage. 

I should :tdd, in order to prevent possible misunderstanding, that by the "use 
l mean its administration for long pc1-iods with a 

and not the a<lministrat.iou of <\ sing le dose of 
p reparation, in or<lcr to obtain a spccilic cITwt. indo· 

p.·ml,•nl of its tonic aeti011. :5 J:n ~ JH't!pa.rat ions of iron, cs pcc i:dly the pcrchloridc, 
n:-...~ 0ftl'n u-scd hnth out.w;lr<lly anll inw:lrllly as styptics; it. is clear that the occn
si1)[1al employrnL'nt. o [ the rcmc,ly for such " purpose us this is wholly different 
from its con tinuous administration as a tunic. 

Tiu• rnnllitude o r om ·inn.I and non-offi cina l p1·pparations or 
iron , aml thP g rt>at n:tdety of cktlybea.te wa.ters Ltt out disposal, 
girt• US a c h Oi("C Of met hod:; for llLllllilliStl-'l'ing il"Oll to which 110 

orilL'l' clrug affo1·d::) n. parallel. In choosing a. preparntion we 
JllU St CQll ,; i<kr, ill rhe fi1·st pJarP, whether i t is tapable Of b l' illg 
ea,;il.r a,;,;imilal<'<l; fol' only tl1u s i,; iro11 b1•1wlil"ial, its inlli
g<'stible Jll'Cparations IJ,•ing morn lik,· ly to tlo 11arlll than goocl. 
_\gain, wt• mll :_..:.t a:-;k our:;eln:-s if we de:::il'e to cun1bi1w with Llie 
tonic effect of iron so nw ,;ubsidial'y effect p ec uliar to one of its 
preparation,; 01· ol.Jtain e<l Crum some othe1· remedy. TIH,,;P con
~id1~rati o n s will make u s SPl<>ct now a. s imple, now a. co mpound 
pr<'1mralirn1 of iron , antl the dose to lJP pmploy<>tl in any imli
\"iilual C"a8e wil l tlwn ha1·e to be d..termim'll o n indP1w nclent 
f{rn11111l:-;. I :-;hall now Pnnnwmte sonu~ or tlw mo~t appro\·ed 
iron prPpa1·n1io11~, aml offer a few :suggestions as LO the best way 
or PllljliOying them : 
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do!':e may vary, in accordance with the special requirements of the case, from three
<1uarkrs of a grain to a grain and a half twice or four times a clay. Equally worthy 
of recommendation arc se,·eral oflicinal preparations of ferrous oxich·. f'. y .. ft.nous 
lactnk (from one an<l a half to four an<l a half f!rains se,·eral times n day in vills, 
pow<lcrs, or tablet::;), or the sarcharatcd curhonatc fas much as can be tu.ken on the 
tip of a knife, seve ral times a da}'). antl others. These and ~irnilar simple prepara
tions arc chiefly cmployetl in the uncomplicated forms of anremia (i. e., in the 
idiopathic form, or in those ~ymptomatic forms whic:h pen;ist :lftn the remo,·aJ of 
the primary cfoH:asc to which they arc due). Small dose:s :.liould be prcscrihed at 
first: if we find tlwm agref'ing with the patient, larger ones may be ordered with
out scru ple. In their mode of action, the alkaline clia lyheatc waters stand nearest 
to the above they Ctmluiu ferrous carbonate and carbonate of soda; 
a coun;c o( most beneficial when taken aL the spring itself, as an 
abumlancc o( frtsh nir, and a complete and appropriate modification of all the 
pat i ent'~ hahitq, arc associat<'cl with the rerncdial action of tile iron. P:tlii·nts snf
forin::; from !-iiinplc anrernia, wht'n strong cnou~h tu tran'l, may lit' sent to Py111wnt, 
Drylmrg, l'LUl.iwa, lmnau, Stl!lJcn, Scinrnlbnch, Spa, St'ewe11, Pidcri~. rind above 
all, to St. Moritz, wlwre th<:y can "lay in a supply of h:cmoglohin 11 by chinking 
the waters1 enjoying the air, and a suitable diet. The waters arc mud1 kss dTcctua l 
when taken at home-the accessory clements in the treatment c:rnnot lie (:nforcul 
with the same success; moreover, the chalybcate waters arc very prone to suffer 
i1t tr111t1Jit11, owing- to oxidation of the ferrous carbonate the)' hohl in solution, 
which is thus co1n•crkd into tlic insoluble hydrated oxide of iron. 

Preparations containing iron in combination with pho~pl1oric acid or with 
potaslH1alt:oi are also Ycry sc>n·iccahlc iu cases o[ simpk• n11:"Cmia. Fort'most among 
thrm sbmds the pyrophosphate of iron and soda (from one and ri. hal f to four nnd 
n half grains several times a day), and the pyroJJhosphatc of iron watc1·, whith 
may now be pl'Ocurcd in all towns, and of which from half a bottle to a 
bottle tfrom ten to tm . .:nty may he gh,en 
are u•rn;i\ly cmkrcd with n. view to supplying the systt·m 

Thc!;e prtparations 
1he phosphmic acid 

as well as the iron requi1·ed for the red aorpuscle:;. Bl:llld's pills arc in great repute 
nmong prnrtical men, and they dcsPn·e all thr prni<.;t' tlwy ~eti lh<.'y nrf' warmly 
rC'eomuv1Hh•cl by F. von Niemeyer in the trcatnH'nt of chlorosis; their composi
tion (~ulphatc o( iron, ca rhonate of potash, of c:1ch half nn ounce; marshmallow 
root, thirty grains; gum tra~acanth, enou~h to make one hundred and twenty pills. 
From two to four pilli to be tilkcn three times a day) shows that they combine 
forrous carbmute fprotluccd hy clecompo~ition in the pill 111;1s:-.) wilh a con~idcrablc 
prop1>rtion of a pot:l.'>h ~:1lt (pot:\Ssium sulphate). It. is dillkult to say with any 
C('rtainty how mud1 of the eflicacy of this preparation in extreme olig-orythremia 
is clur to it~ di~C'stihility. how much to the simultaneous introduction of potll!h 
sium (an l'!<S(•ntial cnn..,tit1wnt of the reel cm·1rnsclc~) into the '°)·skm. fn any C:l~e, 
tlw 1) grountls for with iron arc quite as strong as 
thc~e giving pho..,phoric a.c id the metal; nnd repcakd trinls h:wc con+ 

viuced me that in B!uucl':,; pills we really have a must \'aluablc auc.1 speedy remedy 



472 DL\LERMANN.-GENERAL DISO IWERS OF NUTRITION. 

for auremia. At the Basle Hospital, these pil1s arc now almost exclusively 
employed when it is desired to cure a high degree of uncomplicated anremla as 

<1uickly and as ccrtainl.v as pos.siblc. 
In many complicated forms of the disease we desire something more than the 

tonic effects of iron. For instance, when the anremia is causally t.:onncctcd with 
chronic catarrh of the stomach and iukstines (p. 4.J-3), we prescribe the alkaline 
chalybcate waters of Franzensbad, Elster, Kissingcn, and Tar:lSp, so long as the 
symptoms of dyspepsia are present. Again, when tile oligrnmia has been brought 
on by a febrile malady, and the patient is suffering from the prostrntion incident 
to defcrvcsccncc, we give the alcoholic and ethereal tinctures of slccl before pro
ceeding to the stronger fcrrnginous preparations, desiring thereby to achieve an 
analcptic result. Hademachcr's Tinctura j'crri ai.;ctatiiJ (from twenty to sixty drops 
several times a day) is well adapted for this stage of convalescence i it is assimi
lated even when the digestive powers are very feeble, and may safely \Jc prcscl'ibecl 
when there is u moderate degree of pyrexia. ·when there is a tendency to h<:mor
rlwgr, and we nevertheless resolve to give iron (p. 4G9), its compounds with 
chlorine un· gcnrrally chosen, especially t11e solution of chloride of iron (from two 
to three drops every three or four hours in a mucilaginous V<'hiclc). Lastly, if 
we want to promote the absorption of an exudation or the involution of some 
hyp~rt.rophicd organ simultancomdy with the treatment of an oligremia, we pre
scribe the iodide of iron. There is no dearth of iron preparations from which to 
choose, and lhough it would Uc a mistake to look for any \·cry subtle cfo.tinctions 
nmong them, still it is certainly wiser to olJc~' the usual custom of choosing par
ticular preparations for particular forms of complex anremia, rather than arbitra
rily to set aside tradition. 

I 11ave yet to say a few words abon t several remedies and 
pharmaceutical preparations whose infl uence, in conditions of 
anmmic marasnms, is not so much lucmatinic as consenath·e, 
and "·hich are chemically alliPcl to certain kinds o[ food . Fore
most amoug these is cod-liver oi l. This famous remedy, whose 
beneficial influence upon nutrition is so stl'ikingly shown in many 
marasmic states (jJhthisi:;, etc.), may be rPgarded, chemically, as 
an animal fat (oleic glycel"ide, with glycPrides of rnlntile fatty 
acids) mixed with biliary constituents. l' contains extremely 
minute traces or iodine and brnmine; but tl1eRe do not contribute 
to its curative efkct; the relati1·ely large prnportion of calcium 
phosphatl' may possibly be of greater moment. Physiologically, 
cod-lirer oil is so far like the otber fats taken as food, that it 
limits the consumption or the nitrogenous constituents or the 
body nJH1 is capable or Rll]lplying the organ i;,m with energy by 
unde1·going oxidation. \Yhy then should cod-liver oil be adrnin-
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istered as a. remedy, notwith::;tanding its nauseous tn~h', seeing 
tliat its action is similal' to that of all fatty mattel's? Pil'st, 
because cli ni cal experience has prn1•etl that it is morn readily 
a':;i111ilated than any othel' kind of fat, wht'lhe1· animal Ol' wgc
table. St•condly, bt•c:wse it Las been pwrvtl expel'i111e11tally by 
Naumann (loc. cit. ) that cod-live!' oil tml'el'st•s animal nH'lll
bl'aues more quiekly and easily than othe1· oily compoumb, this 
prnpel'ty depending on the ]ll'esence o[ an admixtu1·e o[ bilia1·y 
ronstitltents, and possibly explaining its l'elatively g1L·aL tligesti
bility. The same obsel'ver bas also found that cud-Iii-el' oil is 
more readily oxidized than any other fat. These l'easons su ffice 
to explain why it should be chosen as a mt•ans o[ introducing a 
l'elativPly largt• amount of fatty matte1· into the sy"te111 ll'hen 
the cligP::3tiv1 ... powPrs are weak, in order that it may be oxiLlizNl 
instead of the albuminons constituents of the body. TL [olloll's 
that the remedial employment o( cod li1·el' oil is 1wculial'ly 
suitt•tl to those fonns o( an;cmia in which a liberal supply of 
fatty mattf:>J', though urgc:1tly caJll'd for, cannot be allowecl, 
owing to .the inadeqnate sPcretion o[ bile and Jl<llll'l'Patir tluicl . 
In such cases, rocl-lil'L'l' oil may fitly be substit ntl'd for the 
fatty elements or the food. A ptiori reasoning thus '"'"firms 
the manifolcl tt-:;tirnony or experience in sugg~:;;ting the aUmin
istra.tion or this remedy whene\·pr '''ell-mnrkL\cl u.1urmi:t is assoei
atecl with OVl\ 1·-ad irhy o[ tlte chemical cliangt•s going 011 in the 
syst1• 111, espec ially ll'itl1 increased c1t•co111posiliou o( all>u1nen. 
lI1•nc·p the reputation it has justly acquired as an aic1 to nutri
tion in all fol'ms of' febrile wasting, ancl which it also nll'l'ils il1 
otht'l' !PSS definit<' forn1s of nutritin' irritability. H1•11re, too. its 
nnsuitabilit,r in snl'h fo1·ms of amrmia as an• assol'iatl'd with a 
slow rate of 111olvcnlar metamorphosis, a rl'laxPd constitution, 
ancl a pasty habit. 

En•n in those cases where cod-li1·e1· oil would sec•m to be 
clt•l'id1·dlr indirnted, wt• oftpn Jind it impossible to pre><l'ribe it. 
SonH• pa.tients n1·e unable to orerconw their repugnanr<' to it by 
any effort of ll'ill; otlwrs eannot dip;<>st it. The Jatte>r diflicult.r 
may be nntic·ipat<·d when there is much dys1wpsia from gastril' 
catarrh. Symptoms o[ this cliso1·cler (furred tonp;ue, nnort•xia, 
etc.) forbid the administration of the oil, for it is likely to 
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intC>nsify them. \Ye ought ahrn.ys to lH.•gin by gidng th<' oil in 
small doses a11d at rare inll'IT:tb (abont 011P tlt>ssi>1t-spoonf11l in 
tlw co\ll'"e of the day): the dose 1J1ay be gr:>clua lly int'l'<'•t-•·<1 to 
from oue to three tableopuouful:; daily, whPn \\'l' Ji;11·e "atisfied 
Olll":-it-'Jn_.:; of tJii• illft>gl'ity Of the digP~th'l~ J'unc-tion::;. Jt tall 
n en·r lw d1·~imhh.., undPr any circum~tanee::::, to gin3 more than 
three tablespoonful; a day. 

To mask th<' taste of the oil, various artifices may be rcsorte>tl to. _\_few drops 
of rum muy h• added to each dose, or it may be prcccclcd by a peppermint lozenge, 
or followed by a mouth(ul of black coffee. The oil may be included in gelatine 
cup.;ulcR, 01· solidi!L•d ancl wr.ippcd in wafers, etc. For further details, text-books 
of phannacy may be consulted. 

Tlw malt-extract preparec.1 from Trommer'::; rc>cPipt i::i c.le~ignecl 
to fulfil much the :;ame pmpose as cod-lirer oi l, earbo·hydrate:; 
(111alt-:;uga1·, dextrin) taking the place of fatty matter. The 
simple (much or little hopped) and the chalyht'<tt<' form of malt
extra<"t an~ coming more ancl more into fnxor a:-; ~mh::;tirut1•::; for 
the oi l; they are 111ore palatable and more pa:-.ily digPskd, nnc.l 
sho111<1, tlwrPfore, be prefenetl in the dyt'peptie form' of :11i;p111ia. 
During the Jast few year::; malt-ex tra.ct has almo~t <•ntir('1y takPn 
tht• pla•·P of cod.li1·e1· oil in the treatment of phtlti,is and othe 1· 
wa:sti11~ cli;;Pases at thP Bash~ ho~pita.l, aml w{~ harP a;; yt'L found 
110 n_.a;;on for returning to the u::::;e o[ tile lattt•r renwl1y. Th e 
extract may be gin·n from one to thn~l' timp::; a day, in do~(·~ 

rnrying frnm a teaspoonful to a table:;poonful, in 111ilk, broth, 
Uet~r, or wine. 

Gc-latin need hardly be prescribed as a nwdicine, as it is 
capablt• of being di:;pensed in a more agreeabl" form by the 
cook. It is worthy of note, as Senator point,; out, that tht• great 
SydPnlia111, two <'11nt11riPs ago. usell to pre:::;cribe gPlntin in com 
binatio11 with eal'l>o·hyclrates as a roboraut, in the form of his 
Wt>ll-know11 c: whirl• dl•cortion . , (hart's-horn i-; ]1 :win~~. brPac.l
<'l'llmh, of t•ach lta){ an o unce; watet·, two pints: hoil down to 
tw,•11ty -t wo l111iclo11nces, and add gum Arn bk two llmch111><. and 
whit<' "'!("'' hall' an ounce. ~\.cupful to be takPn at a time). 
But if any ph_r,i<'ian at thr presPnt day, Pitlwr in pion' com
memonttion of a gr11a.t luminary of our art, or from cons1...•1-ra-
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tive feeling, should be tempted to ortler this decoction to be 

made up at the dwmist's, he will find it nece,;sary to rnuo'I' the 

lti,toric sense or the patient befo1-el1and, to jll'e\·ent his beiug 

1mu;eatl't1 by the iu,;ipid sweetness oI the mess he is desired to 

takt>. 
It is sufficiently ob,·ious that none of the remedies hitherto 

enumerated, whether tlietetic 01· n1etlicinal, whether tlesigued to 

promote ·angnitication or to din1inbh tlie wastt· or the coustitu

ents of the blood, are c:cpable o[ Iulfilling the i1ulicatio morbi 
in the sens<' o[ n•,;tm·inp;, at once anil complL·tely, the deficient 

e!Prnents of the nutrient fluid in their pristiue quantitatirn 

relation to onP anothPI'. The blood, ,.i,."·ecl '" a functionally

acti,·e tissue, wlH·n it has been withdrawn from the botly i11 

great quantity, unl1011btec1ly ad111it::; of bd11g gruduall,t; n·::;toretl, 

either wJiolJj' Ol' ill vart, wltell the tende11t1P::; Of the :llltCllliC 

organi::-,m Uncl the l'OIH.litiOllS of its Pll\"il'OlllllPlll Ul'C propiliOUS; 

but nonl' o[ the n1mles of treal111pnt !tit hL•1·to d!'oc1·ilJl'd rnn 

restort' it at once to its previous statl'; if such i11imedia!e n•sto. 

mtion l.Je possible at :di, it must bl' effected by the direct i11trn

duttion oI fresh a11<1 l'Pady-matle blood into t hl' empty YC:<sels. 

Ent in many cases of a('ute olig·;c111ia1 whe11 death [rn111 loss of 

blood is imminent, nml in some casPs of C'hronic amcmia. 1ikPwise, 

an i111111ediale supply of Iu11ctionally-al'ti\'l• blooLl is '"'qui1'<'ll; 

hence, the idPa o[ t1·:rnsplanting blood from '1 hmJtJiy indiritlual 

(man or animal) must npptl:-:. han• ~u~gPsted it~ell' ;;oonPr or lat1•1·. 

The hbtory of tran<f11-;ion shows how this idea lrns actually 

been caniPd into pral'tiet-. 
A det:iiled a<'cou11t of transfusion-of the flurtnations in pro

frssional opinion co1m•rning its rnlnP. of the kin(l of hlooil that 

ought to he ll:":t'd. Of the illStl'Ulllt'lltS. (~te., l'l'qllil'Pd-CaH!lOt be 

attemptPcl he1·e. It nrnst be ldt to \\'orks spt'eially dProft•Ll 

to tlw subjPrt, fnr I have all'eady mnch l'Xl't't'd<'d the limits 

oriµ;inally us~ig1wcl to me. TJH.:. n·:.Hl('l' who wbhes to lwco111e 

acquaintt•tl \\'ith tliP history of transfusion may con"'tlt the 

\\'Orks of P. Scheel, Blasius, Landois, ron Bt•li11a-8wiontko"''l<i, 

~Iassmann, .bl'ht\ Lebrink, and othe1·s. refe1·1·pd to in tl11· Bib

liop;rnphy (p. 28.i); hP will tlu•rn find tlw 1wetHul ~tatistienl 

rewnl;, hollt ulcl au(l llt'W (\\'ith the exception oI the cas<•s Jlllb-
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lishecl since J8i3). It will also be impossible for me to g h·e an 
account or the controversies that ha,·e lately LePn raging on this 
important subject, and that have not yet subsided. Almost 
e ,·ery number or our med ical journals contains some not.i ce or a 
successfu l or unsuccessful case of transfusion, some article on 
the theo1·etical aspect of the operation, some practical suggest ion 
about the manne1· of performing it; such 111-ticles are continually 
rev iving discussion on points which are often of cardinal impor
tance. Some of tl1ese points are not yet settled; we must there
fore be conte11t with a brief summary of those conclusions which 
are no longer seri ously disputed by anybody, together with a 
few of those controverted points which appear to admit of a pro
visional settlernen t. 

It is almost unh·ersally admitted, in principle, that transfu
sion, in conditions of extreme anrcmia, h; a Jegilimatc resource ; 
nay, that in many cases it is imperatively requ ired. The opera. 
tion ca11 11 ot be clismi:;sed frnm considera.tion as dangerous and 
1·eckless; for it has ornr and over again been s uccessfully per· 
forrnt•d, and followed by complete recovery, under circumstances 
of tl1<' most atheree kind. Besides the list of successful eases, 
howP\.('1', there is another of a less reassuring desc1·iption, of 
c::tS<'s in wl1ich transfusion provecl wholly useless or only of 
momentary usefnltwss; bnt this is not enough to cleter anybody 
from n·pen,ting the operntion in certain fol'ms of anrcmia wllen
evC' r thPy ore u1'. Again, in severe or hopeless cases, is it not 
bette1· to 1·esort to 0ven a11 unce rtain remedy than to do nothing 1 
Until wry J'Pct~ntly, transfusion has always bel'n regarclecl as a 
last resource in arute and chro ni c anm mia; and if there is one 
thing more than unotlwr calcnlatecl to suqwise us i11 going 
throngh the literature of the subject. it is not the number of 
fai lures. but tlw number of successes that Ji.we been arhie,·ed 
undPr tlw c10s1wmte circumstanr<'S for whirh the 01wration has 
bPen l'P~l'l"VC'<l. ..:\gain, the nnmbPr of cases in which death tan 
be ascri lwd with real or apparent justice to the operation itself is 
extremply small in compari son with those in which the fatal 
issue can bP traced, with more likelihood, or with ahsolutP cer
tainty, to r irrnm stanres of another kind , i. e., to the continued 
operation of the causa mMbi. 
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The most recent observations will he excluded from the following estimate of 

the value of transCusion as it means of sav ing lifo, for the operation is nowadays 

performed much more frequently than it used to be, and in cases of less severity. 

By coml>ining the tables gi vcn by Belina, Asch0, nncl Leisrink, we get a total of 

2.t.:j castJs in which trnnsfusion was performed for acute or chronic amcmia prior to 

the year 1873. Of these 243 cases, 114 (46.D per cent.) terminated in complete 

reco\•ery; in 34 cases (14 per cent.) the operation was followed by temporary bene

fit, hut failed to save li fe i in l).; cases (3!U per cent) no beneficial result wlmtever 

was achieved. .\ccordingly. transfusion has failed in a little over a third of all 

the cases published before 1873, while in nearly two-thircls of the total number it 

has heen followed by improvement or recovery. The:i;e tigures would sulliee, as 

they stand, to justify the operation, even if we did nut know that it had almost 

inv1lriably beon resorted to in de~perate cases. If we examine more closely into the 

details of each failure, we find that in a vast majority of them death cannot be 

lt'scribed directly or indirectly to the operation, hut was due to other cam;es. An 

nrcurnte sifting of tllt'sc cnu8<'~. however, is impraC'ticable; for the estimate of 

the probable duration of the patient's life in each c11se1 supposing transfusion not 

to have been performed, would be too much at the mercy of the indh•idual judg

ment of the critic. 1 may therefore leave the reader to consult the original records 

for himself, and arrive at an independent opinion on the subject. 

It is not difficult to show that tmnsfusion is a legitimate oper

ation. Neitlwr is there any difficulty in deciding what arn the 

ca ·es of anromia in which it may be undertaken with the best 

prospect of success. A fa\'Omble result may be anticipated from 
a timely recourse to transfn~ion wherwver acute oligc:emia is 

brought on by loss o[ blood in a l)l"CYionsly healthy person. 

Acute anromia, after post-partum hernotThage, offers the best 

chances of success; always supposing the actual bleeding to 

have been brought undPr control , and no fresh outburst to occur. 

Apart from the latter accident, it is in such cases that the g i·eat
est number of successes has been hitherto achieved. 

In 113 of the2.t.3 cases alluded to above. the operation was performed on account 

of hemorrhage during or immediately after delivery. Of these 113 cases 67 ended 

in complete recovery, 7 showed only a temporary improvement, while 3D terminated 

fatally, without any sign of previous nmendmcnt. A positive result was thus 

nchieved in 65.5 per cent., or two-thirds of all the cases belonging to this category; 

of this proportion, moreover, 5!l.3 per cent. were recoveries, while in on ly 6.2 per 

cent. was the improvement temporary. As the recoveries amount to more than half 

of the total number of cases, the obstetrician must consider transfusion obl igatory 

whenever tLcute anromia of sufficient severity to threaten life sets in us a result of 
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hcmort'hn.gc during clclivcry-thc hemorrhage itself hn.ving hecn arrested. The 
relatively favorable prognosis of the opcration1 when performed in connection with 
the puerperal state, must be attributed chieny to the extraordinary power of bearing 
loss of blood, wit.h which the female sex-particularly at this critical period-is 
endowed (cf. p. 420). 

The l'esnlts of transfusion in cases of acute anmmia following 
wounds and surgicnl operations, though less brilliant, are nm·er
thele!-is encouraging. The chanres of complPte reco\·ery (not of 
temporary improvpment) are least promising in n.cnte nnrcn1ia 
from internal clistiase, and in chronir anrcrnia. As n\ganl:-3 the 
latter, inc1Pecl, futul'e statistics are likely to be more favorable 
than those of the past. Of late years, transfusion has been 
reso1tPc1 to earl ie1" ancl not as a last and cle•pr1·ato measure; and 
its early iw1·fonnance seems to hold out better pl'ospects of suc
cess in the chron ic fo rms of amemia. 

In 4G of the? 2-13 cases alluded to above, acute nnre1nia had been produced by 
wounds and ~urgical operations. In 19 cases tiansfusion was followed hy complete 
recovery; in 7, by temporary improvement; in 20, hy no r~ult nt all. The percent
age of com:>lcte r'.'C'O\'eries thus amounts to 41.5 per cent.; of cm1es tempor:trily 
benefited, to 1.1.2 p!lr cent.; of failures, to 4::3.5 per cent. The residue of 84 cases is 
m:Hle up of acute and chronic forms of anremia a!;socinted with "isccral disease. Of 
this number 2.1 tcrminatPd in complete recovery; 25 received temporary benefit; in 
34 the operation failed to do any good. (Percentage ratios: 20.8, 20.8, and 40.4.) 

Tlw ge1wral conclusion to bo drawn from the fi gures I h:ive 
giv<'n (which clo not inf'lncle the more recent cases or tl':tns[n,;ion, 
perfonnccl with a, better knowledge of the indications, and there
fore with better results) is that the number o[ cases cured :incl 
temporarily lwnefitPcl, taken jointly, exceeds the numbel' of fail
ures in nil categories alike-thongh not. o[ conl'se, in the same 
ratio. IIenCl', trans[usion may be confidently recommenclccl in 
f'xtrrme arn-C'111ia.: first, when there is immediate dang~r to ]ife; 
spr·on<ll y , wl11·n :ill hop<' of. a favor.ible issue is not nullifiecl by 
the malignity Ol' the unclimini;hecl obstinacy of the causes of 
the amcmic statt>. 

Both o[ the above inc1ica tions are more often fonncl associated 
with acute thnn with chronic anmmia. For in the formel' class 
of cases the immediate clanger, ancl thel'efore the necessity for 
immecliate interference, are much greater than in the latter. 
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Again, thr can,es or chl'onic oligwmiri are not nsnally ""Pahk o( 
being instantarn•onsly remm·ed, or e\·pn modPrah•d. Tlw~P e:l~<'S 

of aeutP a11a'.'mia an• be::;t suited for treatnwnt by transfu~ion in 
which the l'tlU'a J hPlllOITJmgP is within reach or Rtyptic llH'asu1·p::;, 

Ilene(', it h:; chiefly to oh:stetriral praetitiorn•rs ancl snrgPon~ that 
we mu~t look fo 1· any large experil'HC'(' o[ thP opPrntion; though 
a m orP C'Xten'::'\i\'e employment o[ trnnsfnsion in dscel'al <.lispa::;es 
may fairly be anticiprited likewise. 

Th Pr<' is not much diffe1·ence o[ opinion at tlw present dny 
conerming th P pl'ineiples I hrivr jtrnt laid doll'n. Tl u•n' is mueh 
less unani 111i ty c01H·e1·11ing tlw n1 odu in wllieli trnns Cu~ i on rnuy be 
most s11itahly and least dangerously pprfornwd. The ti1·st ques
tion rl'fpt·s to the choicr o( blood, to the "physiological l<'<'h
niqm•" o( trnnsfusion IJnl'l'gensen) . But this qn<'stion, when 
Jook<'d rit more closely, brnnehes ont into two othel's: first, 
ll'hcther human blood or that o( thr low<·1· a nimals shoultl be 
employecl; Sl'Com1 1y, whether the blood ought or onght not to 
be defibl'inat<'d. 

Then' can be no donbt that d irect transfusion o( non-<11·fihl'i
nate(l hnn1an blood from rt healthy subject is the be"t, ll<'cause 
tl1 e most nat ural llH'thod. It is equally ct•rta in , ho"'<'n't', that 
the rapidity with which human blood coaguht tes (in Jess titan 
five minul<'K) form s a. \'e ry sel'i ons obst:tcl<• to its emplO.)' \\l l' llt. 
Ne,·e1·Lheless, it has bPen repeatedly employ<•d o( late yrars with
out any specin J pre<·autions ngainst tJW OCCU J'J"Pll C'(' o[ ('0:1gnJation 
(Ra utl'nberg. Brnxton Hicks, Cal'ey, Sarng<', and others). thongh 
the ri sk of embolism must always make tlu• procPrding a ,·pry 
rash one. llfany nttcmpts ham be1'n made to ob,· iatp this l'isk 
by adding various sa ils to pl'event coagn lation (:'frudoerff<'r, 
Braxton Hick s, Richal'dson, and othe1·s), m· by employing in
gen ious though compli eatecl instrnments (GesPllius) fo1· trans
ferring the blooc1 of the g i,·er to the YPSsels of tlw l'Prl'in' r with 
as little delay as possible. For my own part, howe,·e1-, I agree 
with Juergpnsen, Lt> i ~rink. ancl mnny otlH•rs, in thinking that no 
reall y sin1ple, sa (t>. ancl nnin'l'sally app]i ('ablr method or tl'ans
fu sing unaltered hn1llan blood from one inc1 h·idnal to another 
has yet been cont1·i,·ec1. 

Bnt is there riny nrgent necessity fo1· such a contl'iranee? I s 
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not defibrinated lmman hlom1 qllitP as cITectnal for thP t'nu in 
Yip\\· ;ls non-delibrinutwl blood~ Has it not hitherto been almost 
innlriably employed, and often wit.h the best results?. The 
objection that l'alu:1ble time may be lost in dPfib1·inating the 
blooc1111ay possi bl y a pply i1l cc1ta in cases, where the physi.-ian 
l1 a:-i to work singlp-hanth•d ; ot!Jpnvise, the exposute of a \·ein in 
the })::ttit•nt, pntting a. ligntnrc rnu nc.1 it, n.nc.1 in troducing a ca n
uln, 1nn~t occupy rno re tim e than 01w ning a vein in the g iver 
and whipping thv blood, wh,,n simult<Lneously perform ecl by an 
assistant. Tlw p;1radoxiC'al notion that venous blood, which has 
b<'CO llH.l bright red by bl'ing ag irat0d with air, does no t OWP its 
change of color to tho sa111 e cause ( oxyg<'na tion of hmmoglobin) 
as that which co11n·1-ts ve11ous i11to arteri a l blood in the pulmo
nary capillaries- that the bloocl is actually deprived of the need
ful '"vitalizing power" (Gesellim;), is hard ly wortl1y of sel'i ous 
disc11ssion. But there is another objPction tha~ se0ms at fast 
sig ht to be more plausible: the removal of the fibl"in-of one of 
i ts essential const it1wnts, may be s upposed to deprive the bloocl 
of its vita lity. Gcsellius says, with vigoro us emphasis, that the 
bloocl is" whippecl Lo clPath." But what is the suprenw impor
tance of fi brin (01·, more co1Tectly, of fibl'in ogen), that its remova l 
should be denounced so vehemently I Thio we are not told; 
incl<•ed, ·in the p1·psent state of om physiological knowl edge, it 
woulcl be impossible to tell. There is not the slightest g ronncl 
fo1· s upposing that the introdnction of defibrinat ecl blood may 
ca usf> serons ·or sang ninolent transudation into the Jnngs or tl1 e 
intestiues (as was rat her prpmaturely afllrm ed by l\Iagemlie on 
tlu• st reng th of a single experim ent), or t hat fibrinogen plays 
an_v active part in the nutritive ancl respira tory processes. On 
tlw othPr hancl, it has \wen establi shed, by a number of trust
worthy observations ancl experiments, that both in man and in 
the lowPr animals, defibl'inated blooll obtainecl from the same 
species is fully equil·al ent in its essential physiological proper
ties (whether nutrien t ot· vitalizing) to blood which has not been 
dep1·ived of its fibrin (Pr6rnst ancl Dumas, Dieffenbach, J. 
Mueller, Bischoff, Brown-Sequa rd, P a num, Landois, P onfick, et 
a l.) . Accord ingly, so Jong as we have no s<Ltisfactory means of 
transfusing non-defibl'inatecl human bloocl without the risk of 
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coagula tion ancl embolism, we must unhesita tingly use defibri
natetl blood, supposing human blood to be obtainable at all; 
and human blood is to be had more frequently than Llw adrn
cates of trnnsf11sion from the lower animals a re inclined w ad mi t. 
It i · certainly untrue to assert, in general term s, that blootl is 
more ea~il y to be p rncured in cases o( emergency from the lo"'er 
animal s t lmn from tile human subjec t. The exact contrary 
would be more near the trnth . Does any one suppose that 
lambs and cal vcs are to be had at a moment's noti ce, ready to 
yieltl the nccessaiy blood 1 It is far easier, when a li fe is trem
bling in the balance, to find some man who, either fo r lorn or 
money, will g irn of hi s superfluity to a fello \\·-c1·ea ture in urgent 
peril. Away, then, with all superfluous pessimism! 

The problem takes a cl iliercnt form when the blood of an 
animal happens, accidentally, to be more easily p rocurable than 
human blood, or when we can choose between the two. \Ye 
must dec iclt', first, whether transfusion from one Rpecies to 
another is allowable under any circumstances; seC'onclly, grant
ing that it is allowable, whether the blood of one o( the lower 
animal s is to be preferred to defibrinatcd human blood for the 
pm pose. 

A final settlement of these two questions happens to be 
peculiarly tlifficult at the present time. l\ [oreo1'er, the wri ter of 
a text-book is bound to be spec ially pn1clent in tleciding between 
conflicting opinions. N otwithstanding isola ted instanct'S of the 
successful transfu sion of blood from lower animals, publi shed 
both by old and by recent writers (Lower, J. Denis, Blieclnng)
instances qui te worthy of credi t-i t has been generall y believed 
by physicians and physiolog ists, ever since the well-known 
experiments o( P revost ancl Dumas (1821), and the still wider 
investigations of Panum , that blood from an animal belonging 
to another spec ies exerts a hurtful - nay, a poisonous influ
ence, and that trnnsfusion can only be perfo rmed wi th success, 
whether in man or in the lower animals, 1>hen the blood em-
pl oyecl is drawn from an incliviclual of the same species (clog's. 
blood for the clog, human bloocl for man). Such was the 
accepted doctrine fo r many years. In our own clay, however, 
transfusion of blood from the lower auimals to the human sub-

YOL. XYI. - 31 
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jec t has again fo uncl enthusia stic a<h ocates (~fittl l' r , Gesellins. 
Rau tenlwrg, 0. Hasse, a nd othe1·s). They bring forward a series 
of favo rabl<', oc·casionally very brilliant results, a nd warml y urge 
the superi o1·ity of the dir1•c t transfusion of non-defibrina terl 
lamb' s bloo<l o,·er tha t of defibrin aterl huma n blood. " Tithin 
the last twch·e months, since t he appearance o( 0. IIasse' s very 
striking paper, in which he g h·es the res ults of the first tifteen 
cases (mostl y farnmble), in which hp transfused lamb's blood 
into the vessels of the human s t1bject, the numbPr of such 
attempts 11 as bec•n on the increase. These attempts have not all 
been crow1w<l with success; sti ll , we have learned from them 
that the belief in the injurious properti es of blood del'i vcd from 
another $pct iPs can no longer be held in its pre\'i ons absolute 
fo rm. '" d 1·eq uir<>s qualifi cati on. Jn thi s way one of th P most 
important a ml .fundamental principles rPlat i\•c to traw;fu sion has 
once more bel'n shak en, and, as we slialt sec imrnedia tely, the 
reo pcne<l q ue:;t ion has not yet recei,·ed a definiti ve answer. I 
must, therefore, content myseH with a rough sketch o( the shape 
which, as I bc' li<'n', that answer will ultima tely takP. 

IIasf:'e's C?a rli est communica ti ons wpre enongh to show that 
direc t tmn :; fu :;ion of moderate quantitie ·of a rtl' ri al bloocl from 
the caroticl of a lamb into the n ins of the l1uman suhj ee t might 
exert a decid<'cli y henefi cial influence upon the con:; tit utional 
symptoms in rarious form s or anmmia and. marn smus. The 
roboran t l'flh· ts of thi s op<> rati on were repeatedly 111 a nift>stec1 , not 
only in cn.ses o f ac ute an mrnia , but al so in the chronic an remia 
o[ phthisis and other exhausting cli seases. Hasse dicl not scrn
plc to rernmnw1Hl hi s nw thocl as bei ng both efTP ct cwJ ancl free 
from tlang-er. N en~rthel ess, his own 8t<-L tl' rtl ('nts have made us 
aeq uaintPcl with a seri es of pa th ological chang<>s a ncl peculiar 
symptoms mor<' 01· less invariably conseq twn t upon the transfu
sion of bloocl from an a nimal of an other species, a ncl quite 
unknow n after the transfusion of dPlibrinatecl lrnman blood. It 
is not till a fter the patient has rnn the gauntlet of these dangers 
that he begins to .feel the benefit of the operation. A ft'eling 
of imn1 inent snfl'ocation ancl acttuil syncopP were frequently 
obscrr ed when the bl ood was allowed to fl ow into the veins too 
rapidly a ncl for too long a time ; but these are symptoms which 
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have been noticell after the incautious introduction of large quan
tities of dt•fibrinatPd human blood. The symptom:; I am now 
about to mention are, l1owever. of a more peC"uliar ki111l. Rigors, 
severe though lniL•f, attended Uy a great ri:se or lemperature1 

hnxe lwen obsen·ed both by Hasse himself and by all hb in1ita
tors. 'l'hc:se rigOI's almost always occur dnring tlie lwrnty-Iour 
hours immelliatcly succeeding the operation. ..Again, })l'e11liar 
cli:;turbances are not unfrequently dm-elopell in the kidm')'S; 
partial supp1·cssion of urine and hromatu1fa being tl1Pir most 
important symptoms, from a clinical point of view (0. Jfassc, 
SamlPr, Thurn, Klingelhoefer, Bruegelrnann, anll other:-;). Con
cerning some oth<'l' les!-5 usual phenomena (extensh·e t11ro111bosis 
in the rein employed for transfusion, phlebiti><, etc.). I will say 
nothing; for although their occurrence may po"ibly hf' con
IW<'tPd with the transfusion of dissimilar blood, that eon1wction 
is not su"'Pptible of bl'ing pro1-ecl. I will al,;o pa,;s 01·er the 
risk of coagulation of the blood in lro11sit11, a ri>k not wholly 
obriat<•d by the procedure of IIaese and Gesl'llius; fo1· it i,; due 
to llw blood not haring been preriously drfibrinntl' ll, and it is 
obviouslr indf'[ll'IId<•nt o( its hnring been dl'rived from an animal 
of nnotl1t·r specic•s. 

The cnusr of the peculiar ancl 1-iolcnt frbrilr paroxysms 
(Hasse himself has seen the tempernture rise to 42' U. = llli.0° 
F.) is still obsrun', but the phenomenon, thongh usually of short 
cluration, ongllt to makP us hesitate beforP we n•r·om11u·1hl the 
tranofnsion of lamb's blood for gr1wral adoption. Th1• h;ema
turia. and ass01·iated disturbance of the renal function,; hare, 
how(•1·c1', been fully elucidated by the laborious resenrehe,; of 
Ponfick. Not only do hi:; experiments enc1011- the rl'nal symp
toms in question with a wider rangl:' of elinicnl signifieanee than 
tlll'y seem at first ight to possess, but they fnrther conti-ibutf', 
in a n'l-Y d<•siraule way, to the solution of till' two fundamental 
problems with whic-h we are at present eoncerned. 

Ponfick aecp1fained that in clogs, rabbit><, rte., 1witlwr luema
turia. 1101· any other gmve symptom was produc<•cl by thl' careful 
injection o( small or considerable quantities of blood, defibrin
ated or not defibrinatecl, taken from an animal of tl1e same spe
cies, while relatively small quantities of blood from an aninuil of 
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a. different species always sufficed to cause severe h:l!rnatnria. 
' Vhen the quautity of dissimilar blood trnnfused was consic1er
able, the operation was invariably followed-no matter whether 
the bloo<1 ltac1 been ]))'el'ionsly deprived of its fibrin or not-by 
almost absolute anuria, SJ)eedily terminating in coma ancl death 
(within from 30 to 48 !tours). 

Ponfick's experiments were conducted on a large number of animals belonging 
to willcly different species, but the results oUtaincd were always the snme. Thus, 
for instance, hrematuria or suppression of urine occurred in tl ie dog, whether human 
blood, or that o( the cat, lamb, calf, pig, rabbit, hen, or duck, was employed for 
transfusion. Similar cficcts were produced in the rabbit and the cat by injecting 
blood from other animals into their veins. The minimum dose of alien blood 
required to produce hmmatmia was found to vary considerably in amount, the 
variations being constant for nny two species of animals. These interesting rela
tions may be gathered from Lbc following table. TIJP. right lrnnd colt1mn of figures 
represents the percentage ratio of the defibrinatecl nlien blood destined for transfu· 
sion, to the body-weight of the nnimaJ sulijcctcd to the operation: 

L Dog. 

Blood of cat.. . .. from 0.3G to 0.40 per cent. of body-weight. 
lamb " 0.12 to 0. 13 " 
calf . . . . .• . . . . •• . . . . . . " 0.14 to 0.1G " 
pig . ..... • • . . • . • • • .. •.. U 0. 13 tO 0.15 II 

rabb it. " 0.23 to 0.25 " 
"O. l 2to0.13 u 

fowl " 0.43 to 0.45 " 

Blood of dog .. 
lamb . .... . .. . . . 

Blood of dog .. 
lamb ... 
pig 
fowl .. 

II. Cat. 

. . . less than 0.4 per cent. of body-weight. 
. .. from 0.20 to 0.30 " 

III. Rabbit. 

. . from 0.05 to 0.10 per cent. of body-weight. 
" 0.05 to 0.10 " 

. .. . .. more than 0.05 " 
.. . fromO.lOto0.20 11 
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Another very curious fact becomes apparent on consideration of the above fig
ures, viz., that the magnitude of the minimum dose is entirely independent of the 
mutual relation hctwecn the two animals in the zoological scale. Laml>'s blood 
begins to cause hrematuria in the dog when it reaches 0.13 per cent. of ils body
weight, while that of the fowl does nut bcgiu to do so till it reaches 0.4.J per cent. 
'l'he lilood of the cat and that of the fowl are nearly on a par as regards their power 
of causing hrematuria in the dog (0.40 per cent., 0.4~ per cent.). The minimum 
lethal dose varies with the minimum dose required to produce lu:cmaturia. Thus, 
Ponfick ascertained that laml>'s l>lood (whether transfused directly or indirectly) 
proves fatal to the dog in doses of from 1 to 1.2 per cent. of its body-weight, while 
fowl's blood did not cause death till the dose reached 2 to 2.5 per cent. On the 
other hand, dog's blood (blood from the same species) was injected in enormous 
doses in to dogs (G.-1 per cent. of the body-weight) without producing uny ill effect, 

no trace even of hmmaturia having been detected when the transfusion was care
fully performed. 

The probable cause of death after transfusion of alien blood, 
and the Psscnlial character of the hmmatnria,are both satisfacto
rily elucidated by Ponfick's experiments. Peculiar alterations 
in the kidneys are invariably found both in animals who suc
cumb to the operation, and in those, Jess seriously affected, who 
are killed for purposes o( examination. Both kidneys are a}\1-ays 
greatly swollen; large portions of the straight and co1H"o!uted 
tu bu Ii are found blocketl up by granular and blood-stained casts, 
a variable number of which may be detected in the sea lily and 
sangu inolcnt urine. These aPlmuances arc sufficient to account 
for death; and, taken together with the symptoms p1·escntecl 
during life, they entitle us to conclucle with a high degree of 
probability that any considerable quantity of alien blood intro
duced into the circulation sets up an acute nephritis which tends, 
when at all sel'ere, to a rapidly fatal issue with uncmic symp· 
toms ancl suppression o( urine. 

But what is the immediate cause of this pecnliar, often so 
dangerous nephritis? Ponfick's experiments fu1 nish an answer 
to this question too; moreo1-er, they throw an unexpected light 
on the true nature of the Juematuria. Inspection with the nakPd 
eye, and still more conclusively, microscopical ancl spectroscopic 
examination, show that the reel color of the mine is not clue to 
the presence of reel corpuscles, but to that of la1-ge quantities of 
clissolvecl hmmoglobin. Strictly speaking, therefore, we harn to 
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do not with a li>cmatu1fa, but with a luemoglobinuria; and as the 
coloring matter may abo be demonstrated both in the ocular 
med ia aud in 1 he fre;h plasma or the animal subjecteL1 to the 
opcl'ation, no doubt remains as to the cause of the interesti ng 
phenomenon in question. It is clear that the mingling of two 
dissimilar kinds of bloocl is followed by a profouml alteration in 
the mingled fluid s-an alteration consisting in the 1·pmoral of 
the coloring matter from an immense number of rell disks, and a 
conspquent annihilation of their functional vitality. By repeat
edly exa mining blood, taken from the animab operated on, under 
the micrnscope, Ponlick has co1winccd himself that it is not the 
coi·puscles prnper to the animal, but tho:-e newly introduced into 
its ci1·culation, that lose their coloring matter and are cOJwerted 
into "spectres." Further, !he plas111a 11olding the h;cmoglobin 
in solut1011 acts as an inflammatory initant upon those org:rns 
which are ch iefly entru -t,•d with the dnng01·011s !ask of eliminat
ing the alien clement from the system. The pas,age of the hre
moglobin through the kidneys is attended, in Yirtuc of the 
phloirogenic properties of this substance, by the above-deseribccl 
1wplnitis, whieh may occasionally, as I have already pointed out, 
11ro1·p fatal. That it is really the hmmoglob in which exerts this 
dcll'lerious influence on the renal pa1·enchyma is prnved, accord
ing to Po111ick, by the faet that bloocl, e1·en when de1·il-etl from 
an animal of the same species, acquires p1i1ogogc11ic prnperties 
when allowed to give up its coloring 111atter to the plasma (to 
become "laky "] beforn it is employed for transfusion. 

That it is not the corpuscles proper to the animal, but those introduced by trnns· 
fusion, which yield up their coloring matter to the plasma, was conclusively proved 
by microscopical examination of the l>lood in cases where the autochthonous and 
the alien corpuscles differed widely in form and size, t'. g., where fowrs blood wns 
infused into the veins of the clog. The following experiment proves that the hre
moglobinuria is the connecting link between the presence of li::cmoglobin in the 
phsma on the one hand, and the consecutive nephriti~ on the other: blood drawn 
from a clog was rendered "laky 11 by freezing, according to Rollctt's well-known 
method i and this blood was found to produce exactly the same poisonous effects 
upon another dog as were produced by the transfusion of alien blood dcri,-etl from 
the fowl. That hremoglobinuria in the human subject, whatever its cause, may also 
be associated with symptoms or violent nephritis, is pro\·ecl by many recor<led c:-ii:;es 
in which n fatal attack of acute nephritis was observed to occur in immediate con-
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llf"Ction with n. true hremoglobinuna o{ unknown origin. I hn,y(' myl'>clf puhli:-:.hed, 
under the nn.me of'' hcematogcnic icteru!<-,"' n. very iutcrc~ting C'a~e of this ;.ort which 
occurred in the B:t-...,Je ho~pital , hut in which. of roursc, the cau;.al hond l>ctwcen the 
h:emoglohinuria and the nephritis was not recognized at the time ~ lhutsd1 .. lrd1ic 

fiir l-lin . Jlt.d. D<l. XII. S. ,)02). 

I ha\·e been oblig<'c1 to go rathei· d<'eply into th<'$<' complicated 
matters in or<ler lo arrirn at ~t iwo,·i:s ional scttlt·mPnt of tlH• two 
questi ons forlllulatet1 aho,·e. Thos<' questions \\·c1·e: (1) Is it 
allowahlt:i , nnd Pr any rir<·nm 8tance::-, to tl'ansfuse blood from o ne 
of the lowt> 1· a11imnls into the human subj <'tt ~ \21 h tltP t1i n•d 
transfusion of non-delibrimtt<'d bloot1 from On<' of I h<' lower ani
mals to be prefel'l'et1 lo the indirect transfusim1 of <lt>fih1-inat<·d 
human blood 1 I haw• pointed out that the rnost l'<'l't>nt results 
of expr-riml'ntal inquiry (<'onfirming tlie lH'liPf in the poisonous 
pl'OJWrlieti Q( alien blood nnt_l t>lUCitlat ing tilt' {J'UP nat11n• of its 
action) are at nuianC'e with Lhe C'linical aehiP,·PmPnts of 0. liassP 
and otlwr:-; in tran~fu~ing blood from tlw Jamb to tlw human 
Ruhj<'et. But the positin•ly remedial dkcts of lamb' s hlood arc 
only obtained, as may be seen from the rli nieal rl'conh them
sp)n-'s, a[ter the ]1Utit'nt has weathered a. perfoet storm of gra\·p 
Rymptom$, closely 1·csernbling those produced hy the injertion 
of a1it:in blood in the ex periments of Pr6vost aml Duma :-:, Pnnum, 
Ponfil'k, nnc1 others. The ominous presence of h:cmaturia , or 
rather lucmoglobinuria , confirms the analogy between the experi
ments perfo1·111c•d on animals and the clinieal observations made 
on the human subject. \\'e cannot but conelude that the transfu
sion of any considerabl e quantity oE lamb· s bloot1 is a ri sky pro
cedure, which may, indPed, ultimately cure the pati l'nt, but 
which may also kill him by setting up S<'rious mi ;l'hief in his 
kidrn'yR. SandPr lays the needful stress on this obj<'rtion to the 
tt·ansfn,ion or lamb' s blood; he 1·econ11nends the employment of 
surh blood only when no other ran be got, and insists tl1at it 
must always be injected in small quantiti t"s. A gnin, as we have 
no 1nt'ans o( knowing beforehand what tlw efTt•rt of other kinds 
o( ali<'n blood upon the human body may tnrn ont to be, while 
we do know from experien ce that the blood of the lamb, and per
haps that of the calf also, is rornparath·ely innocuous, wP shall 
do well to be guided by this knowledge and to abstain from clin· 
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ical trials o( blood drawn from the clog, pig, etc. The following, 
then, is thr ::rnswel" which we may fairly give in the existing state 
of ou r knowlcclgc, to the question whether the trnnsfu oion of 
bloocl from one of the lower animals to man is allowablP: "The 
transfusion o( small quantities of bloo(l from thP lamb to the 
human subj(•c t may, under certain conditions, he ]pgitima.te, 
but the trnnsfusiou of any considerable quantity of it is always 
dangc•J"Ous. '' 

]3ut what prospect of advantage ran there be from tho trans
fusion o( ali t>n bloocl, seeing that its reel corpuscles aee, in all 
likelihood, di ssoh·ed or robbed of thei1· coloring maltPL' i11 the 
human C'il'C'ula.tion ~ The "h:.cmatnria." noticed to occur in man 
after transfusion of lamb's blood seems to l<•n.ve no cloubt on this 
point ; and, although the Rymptom in qu0stio11 was not observed 
after trnnsfu,;io11 of smaller quantities of lamb's blood, s till we 
must recollect that, in Ponfick' s experinwnts, hrcmoglobinnria 
was only produced nfter a certai11 minimum of alien blood had 
been excPP<lPd (p. 48-1). It is clmr that in no ('ase can the absence 
of kcmoglobinuria be taken to prove that the rNl corpuscles of 
the alien blood survi ve their transplantation ; rnoreO\·cr, this is 
confirmed by anotlwr of Ponfick's experinwnts. Ile fonnd that 
lu.emoglobinuifa was absent after lhc injection of small quanti
ties of " laky " blood derived from the same species, nnd only 
made lts appNtrancc when the inj c'ction was re1)eatPd, or when 
the orig inal close was a large one. It is c•vident that small 
quantiti es o( free hmmoglobin are snsc<'pl iblt' of being oxidized 
in tho system and in this way got ricl of, so that the nbsence of 
)1romoglobinuria in man after the tram;(usion of small quantities 
of lamb's bloo(l pl'Oves nothing against the proposition that alien 
corpuscles arc speedily destroyed in the human circulation. 

"'hen all these facts are duly considered, it will appear, I 
think, that the fa,·orable cfl'ects clinically observed aftpr transfu
sion of blood from the lamb can only be explained in one of two 
ways. " "e must suppose, eithe1· that the nlien corpuscles are 
capable of exciting a vitalizing influence (analogous to that of a 
volatil e stimulant) on the orgnnism c1ming its struggle with 
imminent death , before they are themselves destroyed, or that 
the beneficial influence of the alien blood is clue, not to its cor-
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puscles, but to the albuminates and other constituents of its 
plasma. " 'hether the stimulant action of lamb"s blood is equal 
to that of defibrinated human blood appear~, to say the least, 
doubtful. On the other hand, the robomnt cfrt>cts obtained by 
)lasse, which induced him to rPsort again anil again to the 
transfusion of lamb's blood in cases o( extreme anmmia and 
marasmus, may he in some measure explained by reference to 
the second o( the two hypotheses suggested above. Transfusion 
of lamb's blood would thus take its place among other modes 
of artificial 11ut1·ition; prudently employed, and, i[ necessary, 
repeated more than once, it may he deserving of attention as a 
possible means of supplying a broken-down patient, who refuses 
food or whose digestive apparatus requires rest, with a cei·tain 
quantity or nomishment. But might not the fresh serum of 
lamb's blood be equally effi cient for this purpose, without the 
risk incidental to the transfusion of the blood itself 1 

Ponfick has showTI experimentally that huge quantitic~ of the scrum of lnmb's 
blood may Uc injected into the veins of the dog without any ill effect, although the 
blood itself has a peculiarly hurtful influence upon this animal. This is a point 
that deserves considerat ion before we proceed to speculate on the possible good 
effects of injecting lamb"s hlooU into the veins of the human suhjcct. 

A few words about the operation itself. For details, the 
rcaclet· may consult works specially devotecl to the subject, and 
manuals of operath·e surgery. The utmost care and cleanliness 
should b!' observed in dissrcting out and opening the vein, 
which it is not a!ll"ays easy to find in anremic patients. This 
little operation may be performed under carbolic or salicy lic 
spray (Thiersch), to obdate all risk of septic contamination. 
" 'hen we resolve to employ defibrinated human blood for trans
fusion (and this will be in the majority or urgent cases), we 
should St'lcct a \"igorous donor, aml entrnst the cluty or draw
ing, dcfibt·inating, a!ld filtering the blood to an assistant, while 
we are engaged in preparing a Yein for its reception . The blood 
ought to be kept at a tem1wratnre of 37° to 38° C. (98.6° to 
100.4° F.). J prefer JTueter"s simple transfusion-s)'l"inge, which 
holds 20 r.c. or blood, to all complicated instrnments, which are 
always liable to get out of order at the wrong moment. The 
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bloocl sltoulcl be injected towards the heart, slowly, and under a 
gentle aml uniform prnssure. No air-bubbles must be all owed 
to enter the Yein. The more slowly the blood is injected, the 
g reater lhe quantity lhat may be introduced without ca using a 
feeling of oppression or suffocation; this unpleasant accident is 
Yery prone to occ ur, especia lly at the outset, when the injection 
is too rapidly performed. Dyspna.>a h; always the signal for a 
pam;e; the injection must not be recom menced Lill the breathing 
has once more become regular ancl quiet. l\'o rm J\fueller' s 
beautiful experiments to show the connection or the arterial 
bloocl-pressure with the amount or blood in the vessels, famish 
an adequate explanation of the liability to alarming paroxysms 
of dyspncra associated with imprudent haste in the performance 
of transfusion. Such paroxysms luudly m·er occur, or on ly at a 
later stagi>, when the blood is slowly ancl carefully injected. 
l\Iuelle r found that the Yascnlar system, owing probably to some 
regulati 1·e action on the part of the Yaso-motor ne1Tcs, is capable 
of rapidly accommodati ng itself, withi n ,·cry wide limits, to 
Yariations in the total volume of the blooLl, without the occur
rence o[ any marked alteration in tension, or of dilatation of the 
vessels, Ol' indeed of any pathological phenomena. It is only at 
the outset, if the volume of bloo<l injected be considerabl e, that 
the blood-pressure ri ses and the heart is called upon to do more 
work; so that if we take ca re to inject slowly, allowing the 
rnscular system time to accommodate itself to the increase of 
its contents, we ma y prevent undue strain upon the patienfs 
cn[ecbkd heart, and obviate all risk of cardiac parn.Jysis. F or 
tl1ere se<'lllS to be no doubt that the starting-poin t of these 
suffocative paroxysms is the heart, and that they are i·cally dne 
to a momcn tary failure of its powers. 

The total amount of blood to be injected must be determined 
(apart from the subjective sensations of the recipient) by the 
state of the pulse. \Yhen we find the pulse getting stronger, 
and the temperature of the peripheral parts of the body more 
nearly normal, we may advantageously stop. From 100 to 180 
c.c. o[ blood will usually suffi ce when the an;cmia is not extreme, 
especially in chronic cases, and when we have reason to think 
that it will be necessary to repeat the operation more than once. 
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On the other hand, wlwn the amemia is intt•nse and oi acute 
origin, 200 c.c. or rnol'e may be reqnirPd. I ham nlready said 
that whc>n the operation is periorme(l slowly aml deliberately, 
tl1e quantity oi blood injected may bu ,·ery large without any 
ri:;k of a momentary o,·er-distention of the vasc ular system ; 
henC(', it is superfluous, and jndee(l inalional, lo take blood 
from a. vein a::; a. IJreliminary measure; unl e::;!:;, or cour::;c, thc1'c 
be sonw <1ualitatirn abnormality which we desirn lo co rrc>ct by 
the substitution of fresh blood. The afler-lreat111c11t of tho 
little wound must be conducted on general pl'incipks; antiseptic 
dressing", wlii ch ought not to Le meddled with till the incision 
has quite healed, will obriate all risk of septic coutaminaliou. 

By way o( preventing the danger of cmholism from the ,·ein1 and of the 
entrance o f air into the vessels, Iluclcr has lately rccommcndccl arterial trnn i; fusion 
as originally suggested by A. von Graefe. The blood is pumped into the di sta l 
end of a di\•idcd ar tery (the radial or the posterior ti Lia! Uclow the inner mnllcolus). 
The fir!St pa rt o [ the operation consists in denuding the artery, and opening it, with 
e,·cry precaut ion against loss o[ blood. The artery is isolated to the extent o[ two 
or three ccntimclrci>, and four ligatures arc passed under it. The proximal ligature 
is ti ed , and the afllux o[ blood from the hea rt. shut oil; tnc dist:tl one is simply 
looped round the vessel, aud tightened so as to arrest the collatcrnl circulation 
likewise. The artery is theu opened, and a canula. tied in with one o[ the inter
mediate ligatures. Tile blood is then injtctcd, the looped ligature being relaxed 
dming its ft ow1 nnd tightened again while the sy ringe is being rcfillC'd. When tho 
operation is completed, the di sta l ligature is firmly tied, nnd the isolated portion of 
the artery between the ligatures removed. The operation is more troublesome than 
that usually performed for transfusion. The inject ion sometimes fails, ow ing to the 
difliculty of overcoming the resistance offered by the pressure iu the peripheral 
part of the vcs.'lcl, which is still suppli ed with blood Uy collatera l anastomoses. 
Nevertheless, arterial t1·ansfusion undoubtedly presents the advantages enumerated 
abo\'e : moreover, it is less likely to be followed by momentary over-distention of 
the hea rt. The results hitherto obtained (Hueter, Ila\·enmnn, Albanese, Koenig, 
:tnd others) arc, upon the whole, encouraging ; but the operation has not come into 
general use. 

The abo,·e fragmentary sntTl')' or the more important points 
connected with transfusion nmst suffice, as I am not wl'iting 
a monog raph on the subj ec t. The reader who desires more 
information may consult the spec ial memoirs a ll(l treati ses I 
have ref<' tTed lo. I now pass on to say a few words about the 
symptomatic treatment of anromia. 
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Indicatio Symptomatica. 

Although the symptoms ol amcmia usually disappear as the 
blood retums to its normal state, still the physician i3 often 
called upon lo deal with spec ict l symptoms incidental to oli
gmmia apart from the to ni c trl'atment o[ the fundamental 
di sease. P articular symptoms may a tta i11 an independent 
gravity, so that the indicatio vitaiis requires them to be inde
pendently opposed; or they may interfe re with the fulfilment 
of the nceessary constitutional treatment. The symptomatic 
measures we are now to consider are as var~ous as the symptoms 
presente() by amemia, so that a few of the principal ones will 
have to be selec ted, to the cxcl usion of the rest. 

Among the constitutional sy mptoms o( an::cmia, dropsy occa
sionally calls for special t1·eatment. It may be caused by the 
hydncmia incidental to di sease or the kidneys, or by hydr:cmitt 
and hypalbuminoois clue lo other causes. \Vhen the patient's 
life is directly imperill ed by the advancing clropsy, we may be 
obliged to prescribe hydragog ue remedies for t he symptom, 
together wilh the ·tonics de::; igned to r e mO\'C its cause; or a 
strengthening diet, with iron, may be combinecl with <liaphoretic 
measun's, as recommcnc1ec1 and successfully practised by Lieber
meister, Ziemssen, Leube, and others; or we may girn saline 
diuretics, among which the acetate of potash, in la1·ge closes 
(from one to four drachms a clay), is much employed at the Basle 
Hospital in the treatment of clr·opsy. Stimulating diuretics 
(sqnill, junipPr, etc.) should be avoided when the hydnemia is 
clue to renttl disease; and even when it is clue to other causes, 
the adverse influence of these drugs on digestion sh oulcl make 
ns hesitate before prescribing them. Turning next to the hydra
gogue plan of treatment, it may be affirmed that drastic purga
tives are least suitable when the clrnpsy is associated with maras
mus. By exciting violent peristalsis, they hinder the absorption 
of nou ri shment, and promote the inanition of the already enfee
bled pn,tient (p. 330). They should only be resortecl to in the 
last instance, after diuretic and cliaphoretic remedies have failed. 

Inasm uch as anmmic patients (when non-febrile) generate 
comparatively littl e heat, and, when much emaciated, part with 
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a g reat deal by conduction, radiation, and entpora tion (owing to 
the extent o( surface presentecl by their boilie:;), a ncl are thPrc
fore easily cl1illecl, they must be kept warmer than healthy 
people (warm rooms, clothing, blankets, etc.). Broken-clO\rn 
subj ec ts are so prone to shiver, ancl compla in so much of feeling 
cold, that we may find it necessary to order hot fl annels, hot
water bottl es, and hot drinks (coffee, punch, g rog), and thus to 
supply an a1'tilicial substitute for the natural warmth in "·hlch 
they am deficient. 

Am ong the local phenomena o[ anromia, carcliac weakness 
and the symptoms of cerebml anro mia are most in neecl o( special 
treatment. \Vheu in a case of acute oligmmia we find the pulse 
failing, and the heart' s impt1lsc growing weaker, till li fe itself 
appears to tremble in the balance; or when, in chronic amcmia, 
tempom1y over-exertion of the heart is followed by a cond ition 
of cardiac paresis, we must boldly administer powerful and 
quickly-acting stimulan ts. F oremost among these stands alco-
1101; whether in the form of champag ne, wh ose stimulant effects 
are unfortuna tely as short-lived as they are instantaneous; or 
in that of the head er and more fiery wines (Tokay, J\Iadeira, 
Marsala, Sherry), which are slower and more lasting in their 
action; or, fin ally, in that of grog or punch, whose temperature 
assists their stimulant operation. The close musL be apportioned 
to the age, sex, ancl previous habits of the incliviclual; but, when 
life is in clanger, we need not be a(raicl of slight intoxication, 
and may give alcohol freely both to women and children. Strong 
colfce laced with brandy, tea, beef-tea and Liebig's ex tract. are 
all excellent ; should the last-named article be a t hand, a large 
dose may unhesitatingly be giren without previous dilution. 
Among pharmaceuti cal agPnts, camphor is specially worthy of 
notice; it may be g iven in powder, or rubbed up with yolk of 
egg, in closes of from three-quartet·s of a grain to a grain and a 
half every hour, or every other hour, until the pulse and cardiac 
impul se have grown stronger. J\Iusk, too, is of ten useful , if 
given in adequa te closes (from a gra in and a half to three grains 
every hour), and not rese1Ted till the patient is at his last 
gasp. Ab olnte res t is essential, and everything likely to impose 
superfluous hibor on the heart must be scrupulously tivoided, 
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e. g., emotional excitement, talking, botlily rxNtion-t•spceially 
stmin ing at stool, by which the exhausted patient is often ex
posed to great risk (p. 34u). Constipation shoultl always be obYi
ated by clysters or mil<l laxatives; under no circumstances 
ought a patient, confined to bed owing to ext reme arncmia, 
to be allowed to use the night-stool; he shonlcl always lw 
prodded with a bed-pan while in a recumbent postnrc. By 
keeping the JXLtient horizontal, we g i,·e his ht•art less work to 
do, and prcYent the risk of cerebral anmmi:t as far as possible. 
Should syncope nevertheless be imminent, PV<'n the pillows 
ought to be withdmwn ; if the pat ient happen lo be silting np 
or standing, he m u~t instantly be made to lie flat upon thP 
gronncl. It is quite a mistake to rnise a fainting person, as i:-; 
not unfrt·quenlly done by ignorant bystander,, or t•1·en by inex
periencctl doctors, from motives of ill-athisetl humanity; this 
usually lll'ings on a fresh fainting-fit. On the other hand, all 
tiglit articks of clothing ought to be loosened (neck-tie, collar, 
etc.), for this remon·s impediments to the freedom of the circu
lation. Should the patient nel"ertheless remain nncon,ciou,, 
aml the syncope appear to pass into actual parnlyRis of the 
]wart, cutaneons initation (mustard plasters, friction with a fl esh
brnsh, electrica l stimulation , etc.) should be substitntt·cl for the 
intemal admi11istrat ion of stimulants so long as the patit'nt con
tinues unable to swallow. I might go sti ll more fully into the 
various metho<ls of resuscitation, but I am afraid of cxl1austing 
the patience of my readers. 

'l'hc thirst which is so prominent a symptom at the outset of 
ncntc o1 igrrm ia may he relie\·ed by snitabl t" drinks (wntPr, en· 
bonatecl water, lemonade, etc.). 'l'he administration of l iquids 
fulfils a twofold purpose: it relieves the subjecti,·e cra,·ing of 
the patiP11t, and it helps to restore the blooc1 to its nom1al rolurne 
by supplying one of its missing constituents. Should the 
patient's appetite be slow to retum, or when obstinate anorexia 
coexists with the chron ic form s of anmmia and interferes with 
the assimilation of nutriment, we may order the aromatic bitters 
(compound tincture of cinchona, of gentian, etc .), not omitting 
to take the patient's whims into account so long as he does not 
ask for things that are positively bad for him . 
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'Yhen tl11• irritability of the ne1Tons system is undnl.r rxag
gemted in cases of protmcted anremia-when a hysterical con
dition is de,·eloped, as it occasionally is, nen ·ine medicines may 
adrnntageonsly be combined with our chalybl'ate remedies. 
Among the former, bromicle of potassium in large doses \from 
two scruph•s to a dmchm and a hair a day for an adult) enjoys 
a well-nwrited reputation, in no way lessenecl by thP absence of 
any satbfactory theory as to its action. E,·en if we allow that 
the bromide may be replaced by cheaper salts of potassium (some 
authorn ascribing the therapeuti c effect of the bromide to the 
alkali-mrtal [Bi n?., Eulenburg, et al.], we shall stil l act wisely in 
prl'fl'1Ting tl1at componnd which experience has sho"·n to be so 
efficient, until adequate clinical prnof has been gh·en that it 
posse~ses no spec ial ad vantage O\"er its congeners. Tt :::omet ime~ 
happe11'; that, notwithstanding the gradna l disappearance of the 
symptoms o( anccmia 1 a state of general " lly HtPrifonn ne1·v
osity, ·' which has g rown up during the original <.fo•ense, per
sists after its rcmo,·al. The more clearly this condition of the 
nC'tTons Rp:;tem assnmrs the chnrncter of an indc\pcnc111nt seqne1a , 
the more appropriattj will be the adoption of altPrntirn rneas
ures, e .. (/., the methodical appl ication of colcl watl'r in a hyclro
pathic inst itution, sea-bathing, etc. 

As for other sequela:' of anromia commonly nwt with in prac
tice, J neecl on ly refer the reader to the corresponding chapters 
of the Cyclop;t•clia (treatment of Pulmonary Phthisis, of Perfor
'lting Ulcer of the Stomach, etc.). 

Treatmnit of Inlercurrent Complications. 

I have ahrncly pointed out (p. 400) that ana:'mic pPrsons are 
far more liabi<' titan those in health to suffer from morbific causes 
of whaten•r kind. As they are more likely to contract disease, 
they ought to take special precautions, so as not to add a fresh 
malach to that from which they are already sufl'pl'ing. " 'hen 
thrr a.re unl ucky enough to do so, the superadded aJTcction is 
usnally morn severe (p. 411) than in persons previo11sly healthy, 
:rnc1 is espec ially prone to assume an adynamic type at a rela
tively early stage in its course. This peculiarity is deserving of 
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special att~ntion, and not unfrequently renders it necessary to 
adopt remedial measures of a special kind to compass a favor
able issue. The modifications that have to be intl'o<lucecl into 
the routine treatment of an intercunent disease, when it breaks 
out in a decidedly anremic subject, are partly negatirn and pal'tly 
posith·e. On the one hand, all weakenlng measures mnst be 
avoided or employed with the utmost reserve. Among such 
measures are gPneral bloodletting, and when the anremia is 
severe, local bloodletting also; clrnstic pmgatives, low diet, 
iocllne and mercury iu closes large enoug l1 to affect the system, 
etc. On the other hand, we find ourselves obliged to resort to 
stimulants and tonics from the outset of the malady. It is not 
uncommon to sec two patients in a ward suffering from one and 
the same disease, e.g., lobar pneumonia, syphilis, etc., but 
treated on diametrically opposite principles: the one, plothoric 
and robust, thriving on heroic remedies; the other, weakly and 
anremic, requiring to be handled with the utmost tenderness, lest 
his fragile constitution crumble away at the first touch. 
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Chlorosis. 

BmLJOGUAPITY.-F'r. Hoffma1111, Dissertatio de gcnuina chlorosis indolc, originc ct 
curationc (Edita 1731). Oper. omnium mcdicorum Supplcmcutum sccundum, 
pars II. p. 389 ff. Gcncvac, 1753.-Dalmun, Disscrtatio de chlorosi. 1717.
Brandis, Erfahrungen Uber die Wirkuugcn dcr Eiscumittcl. 1S03.-Focdfac/1. 
Allgcmcinc med. Zeitung rnn Piercr (1832). Nr. fJ7.-Blaud, Re\'UC m-Odicale 
I . p. 3;17 ff.-Roesch, :.'!led. Annalen. Bel. HI. Heft I. (1838).-Grimm, Die 
Bleichsucht, in ihrcm ganzrn Umfangc wisscnschaftlich bcarbcitct u. s. w. 
Leipzig, 18-40.-Sam. Ji'o;c, Observations on tbc disorder of the general health 
of females, called ch\orosis. Lond. 1839.-Jloefer1 Gazette mMicalc de Paris 
(18-10). No. G.-GotlsdwU, Bcmcrkungcn zur Bchnndlung dcr llleichsucht u. s. 
"" KUln, 18-ll.-Amlrul, £1; ... ai d'bCmntologie pathologique. Paris, l1H3.
Buddaua, Die Bleichsucht, ihr W"cseu und ihrc llcilung. H344.-Becquerel ct 
Rodil'1', Gazette de Paris (18·14). No. 4i-51. (1846) No. 2G, 27, 33, 3Gj (18.1'2) 
No. 24-, 2,;, 26, 27, 30, 31.-l~ipp, Untenmchungen Uber die Zusnmmen~etzung 
des Blutes in verschiedcnm Krnnkhcitcn . Leipzig, 18.i:J.-J. Engel, Wiener 
Zcitschrift, Junih. 1S·lii.-F~rget, Annnl. cl. thCrap. Nov. 1845; Dec. 18-16.
llenry ~11arsh 1 Dublin. Journ . Nov. 1846.-(-Nntrac, Journal de Bordeaux. Jan. 
1846.-Bauernsclunidt, Die Blcichsucht. Leipzig, I847.-D111ourd, TrnitC prn· 
tiquc de la menstruation suhi d'un cssai sur la chlorose. Par. l8-l7.-.Js/11ctdl, 
Gu)"s reports.\.. J. p. 520.- ralentiner, Beitriige zur Lehrc ,·on dcr Chloro~c. 
18-19.-1'/u.· srime, Die Blcichsucht uuc.1 ihre lleilung. 1851.-B,i<ler, Deutsch. 
Chr. Yerein~zeitschrift. Bd. lft. S. 4.-llenle, Froriep's n. :Xotizen. Bd. IX. S. 
5.-0azin, ?t ionograph ie de la chloro~e. Gand. l8;jQ.-fl. E. Richtf'r, Blutnr
muth und Blciehsucht. Leipzig, 1850-18.J.t.-Gemlrin. Gazette des hOpitaux 
(18Jl). No. OJ, 04.-Kuechenmeister, Deutsche Klinik (I8J2). ·r. 16.-CCICchi, 
Annal. uuiyersal. (18J3). Aprile e }foggio.-1-l<?doiji, Gazet. Lombard. (l8i>J). 
Ko. 7, 8, 0.-LZac, De h ch\orose chC'z J"hommc. Paris., 1~53.-Sclmrlmt, 
Theoret.-prnktische .Abh:mdlung. Stettin, l8:J4. Nr. '.i.-flaru/Ji. Annal. uni 
versal. (185.l). DCccmhl'c.-Buerl1ner

1 
Deutsche Klinik (l fi.U). Xr. 4.-P11t1'gral, 

Journal de Brnxellcs (18,''.i.J). PCvrier1 ?tfars, )[ai. Juiu. Juilh·t. AoO.t, Scptembre. 
-Rilliet, Archi,·es gt'.'nCrnlcs (18S5). Fi!nier.-Berquerrl, Gazette des J113pitaux 
(18S6). No. 3

1 
4, 12.- lrunderlfrh, Jlanclbuch dcr Pathologic und Thcrnpie. 

Bd. IV. (l8S6), S. 528 IT.-Ayres, Amcric. med. chir. Hcvicw (1857). Sept.
Roeri9, Archi'' flir wisscnschaftlichc Ifoilkundc (IV). 2. S. 2~8 ff.-J[oraclte, 

VOL. X.\"I.-32 
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Essai sur l'anCmic g:lobulairc ct scs raports avcc la clyspcpsic. Th t!sc. Stras
bourg: ( l 8,j£1).-Piuuot, Ucber Blutarmuth und ihrc sym ptumatischcn SWrungcn 
u. s. w. Deutsch von IJacndel. ' Veimar, 1859.-Cazenau, Journal clc Bo1dcnux 
(18GO). FCvricr. p. 53.-Burq, Gazetto des hOpitnux ( 1800). BG ff., 101 ff.
Bou11sard, ibidem (1861). p. 36 ff.-Heylen, Journal de llruxellcs. 'J' . .-'\...XIJ. 
(1861). p. 87. Janvicr.-Farer, MGmoirn sur la. clilurosc ct son traitcment. 
Paris, 1801.-F'lint, Americ. med. Times (1801). N. S. I. 11.-Wilks, Guy's 
hospital reports. 3. S. V. p. 89.-Rostan-Siredey, Gnzcttc des l10pitaux (1801). 
No. 56, 58.-Br>roud, De la. chlo ro·anCmic ct ses rapports avcc la. surexr.itation 
ncrvcusc. St. Elicnne Del sovracccitamcnto ncrvoso ncllc sue 
attincn~c colla Venezia, 1 802.-Bi~clti, Gnzette de Strasbourg: 
( 1802). No. 1.-1'rous1wau, l'Uni~u (1803). No. G3, 64.-0rai, Dell' anemia 
dclla clorosi e delln. mehu1emia. :Mi lano, 1863.-Burq, Gazette des h6pitaux 
(186·1). No. 30.-Reiher, Blutarmuth und Blcichsucht u. s. w. Zeitz, 1860.
See, Du sang ct des anC:mics. Fascicule I. Paris, 1800.-F'abre·Suzini, La. chlo
rose. Marseille et Paris, 1867.-J. Duncan, Sitzung1'berichtc clcr Acad. dcr 
Wissenschaftcn. Wien, 18G7. Bel LV. S. 416 ff.-Skodn, Wiener med. Presse 
IX. {1862}. Nr. 40, 4 l.-JL Schulze, Ueber Chlorosc. Tnaug:u raldiss. Berlin, 
1808.-0ppolzer, Mcmorabilicn XUL S. 10 (18G!)).-L. Corazza, Storia di un 
caso <li ol igacmia con riflessioni su quest' affczionc, su lla. cblorosi c sulla dcgc
ncrazionc grnssosa dcgli organi.-Dyes, Deutsche Klinik ( 1870). Nr. 2, 4, G; 
also (1871), Nr. 0.-Dclioux de Savirpiac, Gazette des hOpitaux (1871). p. 88.
Bouillaud, Gaz. de Pnris (1872). 2,j, p. ~04 . -llulc/1illso11, Amcric. Journal. N. 
S. CXXVI. p. 407. April.-1'/w sanie, Philad. med. Times. 1L 46. Aug. (1872). 
-ilfqr/ey, Philad. med. and surg. Reporter, X.XVL 10. p. 222.- Virdww, Ucber 
die Chlorosc und die clamit zusammcnhiingendcn Anomal icn im GefiLss.aparatc 
u. s. w. Berl in , 1872.-Poitfick, Berlin. klin. Wochcnschri ft. 1873. 1. -Perl, 
Virchow's Al'chiv. LIX. 1. p. 3V.-l<.,urt.hcr references will be given in the foot· 
notes. Sec also the chapters on Chlorosis in text-books of Special Pathology. 

History. 

The term "chlorosis" was used by Ilippocrates, ancl is 
probably dei-ivecl from the greenish yellow tint-like that or 
fad ing lea1·es-exhibited by many chlorotic patients (especially 
by those whose complexion is naturally dark). The intimate con
nection or the chlorotic state with the development or the sexual 
apparatus and its functional irregu larities i11 the female sex, 
S<'ems likewise to lmvc been noticell by the older physicians, as 
rnny be inf<• tTl'd from thei r nse of the tNms Jiorbus virgineus, 
P allor virg/n'ltln, Ji'CEdns virginurn color, F ebris virginea. Again, 
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we often fincl the sallow com plexion a nd bodil y lang um· of you ng 
girls ascri bed both by anciPnt 1 a nd modern wri ters, medical and 
non·medical, to love.sickness ancl unsa ti sfi ed clc'sire. This ctiolo
giea l hypothesis is embodied in the tc1·ms l derus amcudium, 
Ftluis cwwlor ia. etc. P. Iloffm::urn was the lirsL to g h·e an 
accurate description o( chlorosis as a sepa rate di sease (1731); a 
description which, notwi thstanding his rather one-sided n o~ ions 

concerning its orig in , may even now be looked upon as un admir
able one. Since lloffmann's time the malady has been l'l'lX':ttedly 
described, usually in connection with ordinary amcmia and with 
more or less reference to the differential diagnosis of the two con
ditions. The tM1tises enumera ted above are a mere fraction of 
the li terature of the subject. The blood has been examined in 
chlomsis by F oedisch (1832), Hoefer (1840), Anclral and Garn n et 
(18J:3), Becquerel a nd R oclicr (1845 to 1852), Duncan (1867) ; Yir
chow has recently made a valuable addition to onr k nowl edge of 
the disease by po inting out the intimate connection of its sy mp
toms with cer tain ab normalities in the clevelopnw nt of the rnscu
lar syH t<' lll. The treatment of chlorosis was much athnnecd by 
Bhwtl (1838), who insisted on the importance o( a bold and 
methodical administration o( iron ; other modes o( treatment 
(e. g., by manganese, as advocated by Ha nnon :incl Pett·cquin), 
a(te1· enjoy ing a bric( period of delusive populari ty, have fallen 
into cll'SCITcd oblivion. 

Concerning the freq nency of chlorosis in formm· ti mes , we 
know scarcely any thing ; during the present century, however, 
it seems to J1ave g rown appreciably more common in Europe 
(Hirsch). In some countries, especially in Sweden (Unss), chlo
rosis is certainly known to have spread with in the last fo rty or 
fif ty yea1·s. The d isease there is al most panclcmi c, wi thou t 
being at all rare in other coun tries (E ngla nd, the Netherlands, 
France, Be lg ium, Germany, Italy, An :5tria, llunga 1'}', Turkey in 
Europe). In non-European countries, likewise, true chlorosis is 
,·ery prevalent here and there, inc1epenc1ently of other more 
special fo rms o( anmmia (e. g., mala rial cachexia, geophagy or 
anchylostoma-di sease, etc.). Asiatic Turkey stands prominent 

1 Cf. Ocicl (Art. Amator. I. 720) ; Palleat omnis amans ~· !tic est cdor nptus mnanti ! 
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in this respect (Rigler), together with Algeria (the l\Iool'i sh popu
lation) and the \\'est Indies (the Creole wonwn) [Savare•iJ. 
Ilir;ch, from whose work these facts are chiefly taken, lays great 
stress on the difficulties in the way of accnrately ascertaining 
the clist1·ibution of the malady, both in time ancl space, owing to 
tl1e rnriable aml indefinite denotation of the term "chlorosis." 
l\Iany cases of ordinary anromia, as wPll as the specific forms of 
the disease al!utled to abo1·p, are frequently mixed up with true 
chlorosi:;; in the medical reports we receh·e from non-European, 
especially ll'Opical countriPs; sometimes, indeed, ,-arious di seases 
arc actuall y called by the same name (malarial chlorosis, Egyp
tian l'hlorosis, etc.), without being really icl entical with chlorosis 
in their etiology, their symptoms, or their mo1·bid anatomy. 
Hence', it is doubly necessary that we should t1·y to givP a short 
definition of the disease, in order to preclude subsequent mis
understandings, and to obtain a solid basis for our further 
exposition. I am wpll aware that any attempt to give a precise 
definition o[ ch loro;is nrn;t, for the present, be highly unsatis
factory, and that my own is not strictly accurate, and at the 
same timl' rather arbitrary. Still, it will be applicable to that 
rnorbitl stale whielt ltas been clinically known under the name of 
chloro;is par e:ccellence, ever since the term was introduced, 
though, o[ cotu ·sr, there was formerly no intimate acquaintance 
with its histolog ical aml other deta il s_ 

General Account of the Disease. 

By chlo!'Osis (chlorremia, chloranmmia) we understand a 
change in the blood, almost excl usively confined to the female 
sex, and essmtially characterized by a diminution in the amount 
of ]Hemoglobin contained in the nutrient fluid. \\'hether this 
dimilrntion be chietly due to a numerical clecrease of the red 
disks (oligorythromia, in the nal'l'ower sense of the term), or to a 
redt1ct ion of the quantity of hromoglobin i11 the inclividuai disks 
(o ligoclll'omromia), as Duncan is inclined to think, must for the 
presPnt remain an open question_ Chlorotic oligocythromia (or 
oligorlu·omrrmia) is peculiar in its etiology likewise. It fre
quently coincides with puberty and the early years of sexual 
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matmily in the female. It is often associated with anomalies in 
the dc1·elopment of the vascular system, among which Yi1·chow 
assigns the foremost place to abnormal narrowness in the ealibre 
o( the aorta and the great arteries generally. _\.nother fratu1·<> 
that is characteristic of chlorosis is the rcacliness with which it 
yield~, either permanently or for a time, to appropriate treat
ment (by the Yigorons use of iron). In this respect it excels all 
the other forms or anremia. 

Thl'Se cardinal features are sufficient to give chlorosis an 
independent place among the general disorders o[ nutrition (in 
conformity with the ddinition on p . 2.32). But why, the rea<lcr 
may ask, is the description of chlorosis separated from that o[ 
the ordinary forms of a11re111ia l Partly on thl'Ol'l'lical, partly on 
practical grounds, which may, for the most part, be infe1w,1 
from the few leading facts enumerated abo1·e. In the first place, 
the state o[ the blood in chlol'Osis, though wry similar to that in 
anrcmia (p. 237), is not absolutely the same: in chlorosis proper 
the change appears to be strictly limited to the reel corpuscles, 
whPreas in anremia other constituents of the blood, especially the 
albuminates of the plasma, are likewise modifit,<l. Ap:ain, tlw 
etiolop:y o( chlornsis is in many recpects pe<'nliar and oll'rnre, 
and its pathoge11y does not admit o( bPing lJ·ac<'d, lik1• that o[ 
ordinary anrcmia, to causal factors with which we are familiar. 
Finallr, the striking elTects of suitable treatment on the disease 
would oblige us, even in default of other reasons, to sPparate it 
clinically from other forms of amcmia. The above considerations 
enable us to unckrstancl how it is that chlorosis has so long 
nrnintai1wd its individuality in the teeth of all the attempts that 
hnn• hC"rn rnadP to merge it in the great ocpan of amcmia. In 
spPaking of its ('anses, symptoms, and course, I ~hall ha,·e to 
alludP to manr additional points that tell in farnr of the cus· 
tomary mode or dirision, and serve to assist us in the differential 
diaguosis bctwePn chlorosis and ordinary nnIT'mia. 

The pathogeny of chlorosis bring still obscure-the sum of 
the causes known to us being still inadequat!' to gin• us a satis
factory degree of insight into · the intimate connection bet11'een 
th1• morbid proco:<st'S tlrnt constitute the disease-we a1'1' clriv<'n 
to :\(\opt an analytical mode of contemplating tlll' subject. It 
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will be necessary, whether in discussing the ca L1ses, the morbid 
appearances, or the symptoms, to avoid e,·erything liked priorz 
Teasoning concern ing the pathogeny of the disease. I shall 
defer the constrnction of any more definite view concerning the 
essential nature of the disease, as gathered from its outward 
manifestation, nntil I have exhausted the data fnmished by 
experience. Then, ancl not before, will a synthetic exposition 
be possible. Tha t any such attempt must necessarily be imper
fect at the present time, the lacunm in our exact knowledge 
having to be completed by hypotheses, may as well be stated 
at once. 

Etiology. 

Experience teaches that chlorosis is principally due to the 
operat ion of certa in predisposing causes inherent in the patient's 
constitution, and therefore of an internal kind. Next to these 
come certain external conditions, which also exert a " predis
posi ng" influence by slowly and gradually modifying the con
stitution of the patient and smoothing the way for the actual 
disease. " ' hen the inherent predisposition and the external 
conditions just referred to happen to ex ist together, no special 
excit ing cat1'C is needed to bring matters to a head ; the malady 
appears to be developecl spontaneously, and more or less unex
pectedly. In other cases, again, the predisposing causes are 
reinforcl'cl by others, external or internal, of a more accidental 
kind , whose effects are suffi ciently well-known to allow of our 
as$igning them their proper share in the causation of the mal
ady. Case,; of this sort, moreover, appear less obscure, for the 
beginnings or disease are associated with particular events in the 
patient's life. But, even here, we are compelled to ask ourselves 
why the acc idental noxro should on ly girn rise to chlorosis in 
some persons, ancl altogether fail to a ffect the health of others. 
Accorclingly, i t cannot be affirmed that the causation of chl orosis 
is the sa.m e, or even similar, in alJ cases; moreover, we must 
beware of assigning too high a degree of importance to the 
majority of those exciting causes with which we happen to be 
acquainted. 
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A. Predisposing Causes. 

Predisposing causes have the largest share in the develop
ment or chlorosis. Some of them, indeed, espec iall y those 
inherent in the constitution, actually stamp the disease with 
tlwir spec ific character. Hence, in considering its et iology, we 
must begin with this class of causes, especially with th ose to 
which we have just assigned pre-eminence. As I have already 
attempted to point out, the tenclency to chlorosis niriPS with age 
and sex. Indeed, there are many cases in which no other cause 
can be made out for the disease. E,·cn wh('n other causes 
asstU11e a greater degree of prominence, the Inndamcntnl infln
ence of age and sex is always supreme. Por chlornsi:::; is never 
deYeloped by any combination of causes from which these two 
essential ones are left unt. 

1. Sex.-Chlorosis is almost enti rely limited to thP female 
sex. \\'e occasionally meet with a rnriety of anremia in males 
whi ch, on account o f its causes, peculiar sy mptoms, ancl eou rse, 
may unhesitat ing ly be identifi ed with true chlorosis. Bnt such 
cases are extremely rare; and I think that many Fr!'nch writers 
(Usac) have fall en into error by trying to include all cases of 
nme mia, in males, whose origin is obscure, nndPr the head of 
chlorosis. It would be more correct to limit thi s ter111 to such 
cases in the male sex as fulfil the following conditions : (1) 
absence or inadequacy or the usual causes of R_rmpto111atic or of 
idiopathic anmmia; (2) presence, in a more ot· lPSR diRtinrt fol'll1, 
o( the peculiar condi tions that promote the 01·igin of ehlorosis in 
the female; (3) agreement of the agµ-regate symptoms with 
those, howeve t· perulia1-, that are present in ch lorntic females. 
By enforcing thP above cond itions (essential to the maintenance 
of chlorosis as an independt>nt fo1-m of disease) WP shall find the 
number of recorded cnsPs of chlorosis in the male sex consider
ably r<>clucecl. An old statement or Cnntrel' s.' to the effect that 
among IGO cases of chl orosis he had coll Pcted, only JS occurred 
in males, would seem to be exaggerated. Cases of snppost'd 
rhloru;;is occnning in oldish men prerionsly in tlw enjoyment 

1 Quoted by C(tzin, Joe. cit. p. 20. 
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of good health {f. g., those recorded by Fouquier '), must be 
viewed with suspicion, for the influence of youth as a predispos
ing cause of chlorosis is only secoml to that of sex. Moreo1·er, 
the cases that are giren in full agree mol"C closely with th" 
ordina ry type o[ symptomatic anmmia resulting from dyspcpsb 
than with trne chlorosis. Not that I would deny the possibility 
of chl orosis occurring in men; I only clc'sire to restrict the term 
to cases in which the above conditions arn fulfilled and in which 
the disease makes its appearance dul"ing, or just after, puberty. 

:My views on this point arc in agreement with those of Tanquercl dl'S Planchcs i 
indeed, 1 have contented myself with a brief summary of the opinions he expressed 
a long while ngo. After opposing the erroneous statements that had hctn put 
forth as to thc rclalivc frequency of chlorosis in the male sex (PrNJ&e Mldicole, tS;;i, 
No. 5 l) with vig:orou<> and telling arguments, lie goes on lo describe a well-marked 
case of true chlorosis in a young man o( twenty-one under Haj'('r's care. 'l'he 
clesC'ription of the :symptoms and the results of treatment are conclusive iu favor of 
his diagnoi=is. A similar case came under my own notice in th~wintcr of 1873-'74. 

The following is a condensed record of it: 
E. S., a school-boy of seventeen, has always enjoyed good henlth. Ile is unusu

ally tall for his age, and has been growing very fast of late. During the last few 
week<; he ha.s repeatedly complained of feeling very ti reel, of &hortness of breath, and 
frequent palpitation without cough . His chief trouble is that he gets quite out of 
breath every time he goes to school from Klein Rascl (on the right h:wk of the 
Rhine) to the lofty Miinsterplatz (on the left hank) i he has to w:llk this d istance 
sevcrnl times a day. Appetite good, occasiQnally ravenous. Constipation. Spirits 
very low. No ot her i:;ymptoms compla ined of. On examination, he is !=Cell to he 
fairly well nourished, though too tall ancl slender; no bagging o( the i:;kin such as 
might result from the removal of subcutaneouc; fat. Extreme paleness of skin and 
mucous.membranes (lips, conjunetiya). 13lowing murmur over the heart; no signs 
o[ hypertrophy i loud venous hum in the neck. l!rine free from alhumen i ~plccu 
and lymphatic gland~ not enlarged; no fever. Lung5 and other organs healths. 
Large <los("S of iron (Blaud-Niemeyer pills) removed all the SJmptoms '' ithiu a 
pe1·ioll of six weeks. 

2. Age.-.\ ge stands next in importance to sex among the 
predisposing causps of chlorosis. This malady is chiefly met 
with in yonng girls during the prrioll o[ tlw sexual evolution, 
i. F., betw\'en the Co11rteP11th aml twpnty-fourlh yea rs of life. Its 
old name "Morbus virgineus 1

' is not inappropriate, as the 

1 Joumal Jes counaissa.uces mCdil!ales (183-!) Janvier-Afars. 
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acljecth·e is commonly applicable to "·omPn at this age. During 
childhood and before the age or fourtecn,chlorosis is rare-at any 
rat<', in the climate of Central Europe; it is equally rare to fincl 
dtlorn.<i, making its first appetnance after the age or twenty. 
four. On lite other ltand, relapses are very common when the 
cli>easc• lt:t,; exbtecl at the time of puberty, aml they may con
tiuue to occur even in later li[e. Cases are on rPeord in which 
the c1itiea'e ltas brnken ont again and again throughout the 
whole o[ life (excluding cliildhoocl).' 

o,mtrel gives a table of 138 cases to illustrate the comparntivc frequency of 
chlorosis in the female sex at cli ffcreut periods of life: 

Under l5 yciws o( age ... 
Between 15 and 20 

" 20 " 2.3. 
" 2J <I 40 

" 40 " 57 .. 

Total. .... 

. ......... 14cases. 
.. Gl" 

. .... 3G" 
.... 16" 

. 8 " 

. ......... 138 " 

ITe omits to mention whether the cases of chlorojl;is occurrin~ nt an ndvn nccd 
period of life were nr were not relapses. It is diflicult. moreover, w make out 
whether cases of ordinary anremia due to obscme and ill.a:-:ccrtnine:d causes have 
been rigorously excluded from this list. Accordingly, we cannot attach any high 
degree of importance to statbtics which arc at once of clouht ful accurncy and cl<.'fi
ricnt in cxll'nt. F. von Niemeyer~ insists very strongly on of a first ntt:lck 
of chl orosi~ after the ngc of twenty-four. lle used to warn 
disrni~ ... ing anrcmia1 when it made its first appearance after that ngc, 
rosi~1 ·• and to point out that pulmonary mischief, or renal <lisrasc with alhmninurin, 
01· a gastric ulcer, might come on with symptoms so clcccptivdy like those of chlo
rosis as to lead the patient's friends, and sometimes the ph)•sician, into serious 
error. Such warnings from an experienced clinical teacher dcscn·e our most careful 
attention i we must be on our guard against asrrihing ob!)curc forms of symptomatic 

anremia in oldish womm to chloros is. 
Rccqu0'rcl l and I. Vogel 4 gi,•e instances of chloro~is occurring in children. 

Herr. a!pin, it should he home in mind that we arc only cntitlrd to ~peak of chlo
ro~iq in a chilcl whrn an:cmia, in the ordinary sense of the word. has hcrn rxcluded, 
i. r., wh1•n no ~ufliricnt reason can be ma<le out, either in the hi!;tory or the present 
condition of the patient, to account for an extreme degree of nntcmin in which a 

1 J(.m Br1mber,qer, l'irr/1f'J10 . 
~ Lehrhnch dcr Rpec. Path. und Them.pie, VIII. Auflagc. Ilerlin. II. 8'.1G. 
1 'frait5 cliniquc des :na\adics d~ J'nt.hu~ et de scs anncxcR. Paris lA.}0. II .. 402. 
4 Hamlbuch dor spec. Pn.Lh. und Therapie, herausg. vou R. Vircbow, I. (1854). 

s. 430. 
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deficiency of hremoglobin is the prcdominnnt symptom (p. 500). But this is seldom 
the case; for :i great number of the every-day causes of an::cmin arc c~pccially prone 
to bring on the disease-in its ordinary form-in children, owing to the marked 
susceptibili ty of the growing organism {p. 302) to impoverishment of the blood. 
Such cases, of course, ought never to be included under the head of cl1lorosis.1 

Though age and sex arc unquestionably the most important of the causes pre
disposing to chlorosis, still there are some other conditions whose influence, subor
dinate though it be, deserves consideration. 

3. I nlteritance.-An inherited tendency must be admittea to 
exist in many cases of chlorosis. " 'e often find the di sease 
brnaking out in the majority of, or in all, the fe male members or 
a family in successive generations and at the same periocl of 
life. Now, although there can be no doubt that ex ternal condi
tions of a similar kind, e.g., a similar mode of bringing.up, may 
often promote the generalization of chl orosis in pa1·ticular fami
lies, and thns stimulate the effect of inheritance, still the existence 
of the latter cannot be altogether set aside. For, independently 
of the cases that admit of being explained in the way I have just 
suggested, there arc a suffi cient number of others in which no 
common antecetlent condition of an external kind can be discov
ered for a family proclidty to the di sease. 

4. Con.ititution and habit of body.-It is ~enerally believed 
that chlorosis is most com mon in those g irl s and young women 
whose heaHh has been deli cate from infancy-whose constitution 
is of the " an remic" order (p. 305). Again, an abnormal degree 
of fun ctional irri tabi lity or " irritable weakness., of the nervous 
system is thought to favor an outbreak of chlorosis when the 
body approaches maturity. Both opinions are to some extent 
well fou nded; it is quite true that chlorosis is very common i11 
persons whose imperfect state of nutrition and habitual pale· 
ness inclirnte a crrt::i in degree of pC'rsi::;tent anremia e,·en during 
infancy and childhood; moreO\·er, the peculiar irritability of the 
nervous system which I ham already ckscribed (p. 383) is often 
associated with those outward tokens of poor blood. Still, it 
would be altogethe1· a 111istake to suppose that chl orosis is un -

1 Both TJcltretul (Journnl filr Kinderkrnnkhciten, 1\Ui.rz, 184G) nnd Enzmrmn (Zeit· 
schrift fiir 1\lcd. Chir. nud GeburtshUl(e, N. F. JU. (1SG4) 2. p. 7U, and 4. p. 190) have 
fallen into this error. 
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known among girls who are Yigorous and well nourished, and 
who have never shown any sign of nervou irritability until they 
reached the critical epoch of long frocks. On the contrary, many 
of the g irl s whose constitution is apparently plethoric (p. 308), 
and whose nervous system has done its work steadily thrnugh
ont their childhood, become affec ted by chlornsis. And when the 
disease breaks out se1·erely and unexpectedly (as it not unfre
quently does) in a prel'iously healthy and blooming girl at pu
berty, the waxy pallor of her skin contrnsts ve1·y forcibly with 
the othcnvisc flomi shing state of her nutl'ition. Mo1·eover, it is in 
such cases th<tt the ncrrnns irritatJility of the patient and the 
singL1lar altemtion in her temper contrast most vividly with her 
behavior when in hea lth. An obserl'er unarqnainted with the 
latter might easily he led to reganl the former as her normal 
moorl and as one of the predisposing causes of the chlorotic 
state. Ile would tlms invert the trne relation between the dis
ease and one of its sy mptoms, and arrive at a totally enoneous 
conclusion on the subjec t. 

Chlorosis is sometimes said to be more common in blondes 
than in brunettes (\Yunderlich '). This must 11ot be taken to 
mean that chlorosis is at all rare in women or dark complexion ; 
for the nrnlady is Yery common in dark-skinned nationalities 
(Italy, Central America).' On the other hand, Huss, Bt·1·g, ancl 
other Swedish physicians assert that the disease is extraonlina
rily prnvalent in S\\'!'th'n, whose inhnbitnnts nre popularly sup
po ed to he fail·-ski111wd und fair-haired, with irides of a light 
color. Granting the truth of their statements, it wonlcl be VNY 

rash to connec t the preralence of the di sease with the national 
complexion; incleecl, no one has yet attempted to do so (c f. nndPt' 
No. G, il(/'ra). I cannot admit. for my own pn1t, that any sat is
factory eddence has been acldncecl for thinking that tlw pre,·
alence or chlornsis sta nds in any imnwdiate relation to indi
viclnnl or endemic pec nliariti es of complexion. Provisinnnlly, 
the1·efore, no such relation neecl be assnmccl to ex ist. There is 
just as little positil·e ground for connecting a predisposition to 
chlorosis with other peculiariti es of outwnrd habit. The di sease 

1 ]fandbuch dcr .Pntb. u. Therapie. Bd. IV (J$.jG. p. 520. 
' liirscb1 lfandlmch der historiscb·geograpbiecben Pathologie. Bd. 1. p. 553. 
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is met with in the tall and in the short, in the fat and in the thin; 
indeed, it shows itself much less particular in the choice of its 
victims than we might dpriori have expected it to bP. 

5. Local errors qf development.-Owing to the all but exclu
sive limitation of chlorosis to the female SPX and the period of 
apprnaehing sexual maturity, attention has nattually been di
rected to the behavior or the female generative organs. Some oh
sen"ern conclude that these orga ns are dernloped prematurely 
ancl C'nler too soon upon their functions; others, agai n, that their 
de(ectire CYOhttion and tardy entrance on theit· functional activ
ity arc causa lly connPded with the occmwnce o( chlorosis; both, 
howc1·er, agree in thinking that the disease is promoted by some 
delinite and uniform abnormality in the condition of the sexual 
organs. But the careful obserrn.tions made by Yirchow lmre 
Conclusively p1·01•cd that the a!Jatomical state of the gPnrralil'e 
apparatus of chlorotic women is in no way constant. This is 
true of tho uterus, and more particularly o[ the or:uies, which 
were found by Yircl1ow to be sometimes small and ill-de1·C'loped, 
sometimes of nomial sizP, sometimes unduly lar-gP and va!:lcular. 
It is qnite rlmr, then, that no definite condition or the geuerntive 
organs is uniformly associated ll"ilh chlorosis as a im•clisposing 
cause. \\'Jwn I come to speak o( the exciting causes o( the 
malady, I sha ll point out how the state oC the S<'xual functions 
may co1111·ibutc to produce it. Tl1eir intluence will be found to 
differ in different cases, according to the anato111ical condition of 
the organs. 

There is much more reason for the belief thnt certain ahnor
malitic•s in the rnscular system play an important part in the 
cau"'1lion of chlornsis. At any rat•» Yirchow has long insisted 
on the cansal connection between c!tlornsis and an abnormal nar
rnwnrss of the aorta and its branclws. IIe as:<('Jts that lllis 
d1•fect, which appears to be more common in females than in 
mal1•s, is almost i1wariably met with in the dissection o[ rhloro
tic patients. UoreoYer, it is an interesting fact that this "hypo
plnsia" of the vascular apparatus, though occasionally associatecl 
with dt•Cective development of the rest of the body (clwarfed sta
tun•) and, as was pointed out by Rokitansky, with a stunted 
condition of the sexual organs also, is often found together with 
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a normal completeness of physical development and statme. 
Bn.•n the imperfect condition oI tlw geneiatirn 01·gans describecl 
by Rokitansky cannot be regarded as constant, for, as Yirchow 
has show11, these organs may \'ary widely in the degree of their 
de,·elopmPnt. Finally, the latter author has call<·d attention to 
the variable condition of the heart in these cases, this 01·gan 
being sometimes stunted, sometimes hypertrophied. It will be 
neccs,mry to enter more fully into these cliffercnces in consider
ing the gymptoms of cl1lorosis, for they appear, to a certain ex
tent, to COl'l'espond to different cl inical type:; of the disease. The 
more variable the anatomical characters of the gene1·ative organs 
ancl the heart nppear to be, the more importance does the con
stant occurrence of nrtel'ial hypoplasia assume from an etiologi
cal point of view; for, putting aside the alterations in the blood, 
this hypoplasia forms the most relatively constant anatomical 
ground \\'Ork of the disease. 

The stal'ting-poi11t of this dcfecti,•e development of the great 
arteries mnst undoubtedly be traced back to a very early period 
of int1·a-11terine life-pPrl1aps to the moment of conception. Tl1e 
tendency to chlorosis woulcl thus appeal' to be congenital , or 
to be implanted in a latent form at a Yery early age (Yircho\\'). 
But the existence of arterial hypoplasia cannot be reg:ud1'd, I 
think, as more than an important pl'eclisposing ranse of clilo
rosis; it cloes not deserve to be considered as the one essential 
factor in the production of the disease. It would be cliffirult, or 
impossible, to set aside altogether till' thcol'y of some primary 
alteration in the blood, and to derirc all the symptoms of chlo
rosis from the ab11ormal state of the great vessels. l\Ioreorer, 
the comwction between the group of symptoms termed "chlo
rosis '' en~r since Fr. Iloffmann's time, and the congenital narrow
ness of the great al'tel'ies, especially of the aorta, is not absolnte
ly invariable, for, although the hypoplasia in question is more 
common in females than in males, yet it is not very infreqnent 
in the latter (Morgagni,' J. F. l\Ieckcl,' Virchow,' and othPr'), 

1 De scdibus et causis morboruiu. Ep. XVIII. 2 . 4; XX. 36; XXX. 12 i LIV. 37 i 
LX..X. 5. 

~ lldbucb. der patbol. Aunt. (1812). Bd. I. S. 471. 
3 Gesammcltc Abbaudluugeu. S. GSS. 
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withou t the individuals in question ha ving exhibited the symp
toms of chlorosis during life. Again, well-marked chlorosis is 
extremely common as a temporary a ilment of the female sex a t 
puberty ; and the average of cases obseITed during life is 
unques tionably far in excess of the proportion in which abnor
mal narrowness or the ar terial system is met with on pos t
mortem exa mination. 

Accordingly, the anomaly of arteri al development in question 
cannot be thoroughly fused, either from the point of view or 
etiology or from that of symptomatology , with our pathological 
conception of ch lorosis. N evertheless, when it happens to be 
present in a girl who becomes chlorotic, it must obviously exert 
a grea t influence, not onl y on the causa tion or t he malacl y, but 
ab o, a nd more parti cul arl y, on its se,·erity aml its power o[ 
resisting treatment. This view agrees very w pJl wi th Virchow' s 
statement that he has found arterial hypoplasia regularly pres
ent in the bodies of chlorotic womPn on the post-mor tem table 
(i. e., in excep tionally severe cases or the d isease); a nd with 
tha t of Bamberger,' to the effect that the anomaly of de,·elop
ment in question usually gives rise to an "extremely severe fo rm 
of chlorosis, tha t is hardly amenable to treatment." Finally, as 
this error or development, which stands in so close an etiological 
relation to the blood-change, is essentiall y incurable, we may 
accept, for those cases of chlorosis in which it exists, Yirchow' s' 
view, that the pred isposition to the disease is incnrablo, though 
it may be rende1·ed latent by appropriate t reatment, in conjunc
tion with di et ancl regimen. 

6. Conditions i ncidental to modern social l if"e.-Some of 
these conditions, to which women are principally exposed, are 
orto11 accused, with justi ce, of promoting the development of 
chlorosis. F oremos t among them are noglerL or hygieni c p rin
ciples in the bringing-up or women, aml the employment of 
growing g irl s in unsuitable occupations. Ch lorosis is more com
mon in g ids brC'cl in towns, among the daugh te rs or the oclucatecl 
classes, tha n a mong their peasant sisters. \ \ ' ant or exercise, a 

1 Lcbrbucb der Krankheiten des Herzens. (Wien, 1857). S. 348. 
2 Cellularpathologie. IV. Auflage. (1871). S. 268. 
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life passed in stuffy rooms, a prematurn and one-sided cultiva
tion of the intellectual faculties ancl the emotional nature. at the 
expen~e of the bocly-these are the chief causes that favor the 
occurrence of the disease. " re may take it as pro,·cd that 
cltlorosis has increasecl considerably in frequency since the educa
tion of women has assumed its present unnatuml direction. I11 
some couutries-e. g., Sweden-statistics show that chlorosis has 
been growing steadily in frequency of late years, its growth 
keeping pace with changes in the way of bringing up yonng 
girls-changes not in the direction of increased simplicity.' But 
we nrnst beware lest we exaggerate the influence of such condi
tions Otl the production of chlorosis. It is quite true that the 
combination of bodily inactivity with intellectual over-exertion, 
and, ::;till more, with precocious excitement or the imagination 
by novel-reading and erotic sentimentali ty, may be to blame, in 
some measure, for the fact that chlorosis has become quite a 
fash ionable complain t among the female sex; but, altho ngh 
these causes may account for some, they do not account for all 
cases of the disease. I nrnst protest, morn especially, against a 
view held by many of lhe public, and e,·en by some members of 
the profession, who beliern the disease always to ham its starting
point iu erotic ideas. Now, the assertion that chlorosis only 
shows itself iii gil'l s who have no means of obtaining material 
satisfaction for their desires, is as deficient in fact as it is morally 
revolting. The olcl terms, "febris amatorin.," "ictems aman
tium," are certainly adaptud to keep up a notion of this sort. 
All the more fo rcibly must I call attention to the truth, justly 
insisted on by 'Vumlerlich , F. von Niemeye1-, and others, that 
chlorosis is not at all uncommon under i>xactly opposite condi
tions of education and occupation, and in persons whose ideas 
move in a very limitecl sphere. Thus, e.g., the malady is not 
uncommon in peasant girls, otherwise robust, who show no dis
position to morbid sentimentalism, ancl whose labors in field and 
garden cannot leave them much leisure for becoming "sicklied 
o'er with the pale cast of thought." It is also incorrect to 
regard chlorosis as exclt\sively a disease of nnmarried women 

1 Ilirsclt, llisl;oriscb-geographische Pathologic. I. 550. (1860) . 
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(" morbus virginens ''),or to recommend marriage, with its natn· 
ml consequences, as the best of prophylactic and remedial 
measures. Usac deserves all crec1it, both from an ethical anc1 a 
scientific point of Yiew, for his vigorous condemnation of such 
crazy theories. 

Among the crowd of out.patients who used to attend the Tilb ingen llospital in 
Nicmeyer's time, there used always to be a good mauy robust peasant girls from the 
surrounding villages, suffering from chlorosis. These girls were certainly not the 
victims of ovcr·cducatiou. Every country doctor in large practice cau testify that 
the rustics furni sh no iuconsidcrablc contingent of cblorotic patients. Agai n, 
chloros is is well known to be very common in young women even a(ter they are 
married. We may accordingly conclude that, alt110ugh the condi tions of modern 
social li fe enum.erated above do really operate as predisposing causes of chlorosis, 
their posit.ion in this respect is by uo means a very prominent one. 

7. Atmospheric and tellitric i1!fluences.-IIirsch's account 
of the comparative prevalence of chlorosis in different countri es 
and continents shows that the malady is independent of diYersi
ties or climate. It is endemic both in high anc1 in low latitudes, 
on the sea-coast and in the interior c.f' g1·eat continents. The 
contrast between the striking immunity of some rrgions from 
!'11lol'Osis, e. g., nmth-easlem Russia anc1 Egypt, and its great 
prevalence in Sweden and Algeria, is suffi cient of itself to prol'e 
that the distribution of the malady is independent of climate. 
It appears to be equally independent of season, wratlwr, am1 tlie 
nature of the soil. Some observers, indeed ('Vuncl1>1·lich), ham 
thought the malady more prevalent ancl severe during the heat 
of summer ; on the other hand, experienced colleagues of mine 
at Basie are inclincc1 to beliern that it is most common during 
the latter part of the winter and in spring. It remains to be 
prm·ecl how fat· the increased de,·otion of you ng Jadi1's of the 
hrttPr class to "culture" and to social gayeties during the 
winter months may be to blame for this. 

B. Exciting Causes. 

The foregoing survey of the predisposing causes of chlorosis 
comprises tlw greater part of what we know about its etiology. 
The disease often becomes developed under the favoring infln-
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ence of age, sex, or one or other of the predisposing causes I 
ha1·e enumerated, without the inten·ent ion of any dl'finite excit
ing cause. l\Iorem·er, the exciting causes to which th<' de1·elop
ment o[ the malady is sometimes attributed, difft•r wid<'ly in the 
d t>g ree or their importance ; some of them appearing to exer t a 
posifo·e intlt1enc<', while that of others is more or lt•ss pl'Oblcmat
ical. I shall now proceed to di scuss the exciting cn uses in 
question one by one, whether their influence be real or supposed. 

1. JJienstrual irregularities.-\Yhile menst rnation as a nor
mal periodic function of the female organism cannot reasonably 
be d ewed as an exciting cause of chlorosis, there are c1•1fain 
spec ial epochs in its hi story, and certain occasional modifi ca tions 
of its course, which may contribute to bring on thP disease. 
Foremost in etiological importance is the period or the first 
appearance or the catamenia . It may be affirmed, g1>0 erally, 
that the earlier mens truation sets in, the more likely is it to 
lwing on sympto ms of chlorosis. P or in stanc<', g irl s who, in 
onr temperate zone, begin to rnenstrnate with morP or Jpss o[ 
rpgul a1·ity in their twelfth or thirteenth year, almoot im·al'iably 
suITer from chl orosis (:'l'icrn eyer). Such menstrnal prPCol'ity is 
sometimes associated with precocity of bodily dr,·eloprnent, the 
girl presenting, at this early nge, the characters of matttl'l~ woman
hood, and enjoying excellent health and st rengt h. All the more 
striking is their subsequent paleness, dereloped in connec ti on 
with the other symptoms of a more or less severe, though not 
usual ly obs tinate, ehlorosis. But menst rual preroeity is not 
always associated wi th a robust constitution nnd Pa rl y maturity. 
On the contra1·y, it is more often met wi1h as a result of a 
local formati1·e irritation more or less limited to the genera tire 
organs, and b1'inging them to functional rnnt11rit,v before the 
rest of the body. Such cases of constitutional debility asso
ciatrd with }Jremature rnenstrnation are morp common in towns 
than in the rou ntry. The prerof'ity o[ the sexua l system may, 
perhaps, lw justly attributed to those enors of trainin~ to which 
I han• already refenwl, espec ially to premature Protic excite
ment of tlw imagination. The chlorosis which a lmost invariably 
arrompanies tho onset of menstrnnti on in thesr rnses diITers 
from that la st alluded to by its greater severity ancl obsti1mcy. 

VOL. XVI.-33 
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Bnt even when the first appearance of the catamenia is not 
pr<'mat u1·t', it may be followed by ch lorosis if t l1e body lw impel"
feetly nourished ; whereas, in vigorons girl s, who bt..:.gin to men
struatP in their fonrteenth Ol" fift eenth year, it is d1·cidPdly Jess 
common. Thu s we see that the frequency of the di sease, when 
ovulation SPts in at the right time, is largely dependent on the 
condi tion of the rest of the body. 

Last ly , I must say a few words about the vet')" numerons 
cases in which chlorosis is associated with delayed appeara nce 
of the catamenia. In the vast majority of snch cases the chloro
sis is not the consequence, bn t the cause of the rlPlay. The 
subject is usuall y a delicate girl, who becomes chlorotic at pu
berty, either sponta neously or for some definite reason, before 
she has bPgun to menstrnate; the first appeurance of the menses 
will then be deferred until the di sease is partly or wholly cu red . 
Sometimes, though more rarely, the course of events is different; 
a girl of weak constitution, but otherwise in the enjoyment of 
fai1· health, begins to menstrnate in her sixteenth or seventeenth 
yea r ; chlorosis then shows itself, and while this lasts, the nwnscs 
are suppressed. Finally, there arc a few cases of delayed men
struation that dPserve especial notice in connection with the 
etiology of chlorosis. The physical development in these cases 
is fail'i y good, but a certain degree of torpor in the sexual 
domain must be assumed to ex ist; for the menses do not make 
their appearance at the expected time, though tlwre does not 
appear to be any sufficient cause for the c1elay. The girl may 
cont inne to enjoy good hea1tl1 ; as a rule, however, she becomes 
affected by a mild form of chlorosis, coming on without any 
additional reason. 'Ve can hardly do otherwise than ascribe 
some part in the causation of the malady to the torpor of the 
sexual organs; and there are circumstances which support this 
view. F or instance, thongh emmenagogtws are gr1w rnll y contra
indicated in chlorosis, this class of casPs forms an exeeption to 
the rule; great benefit being frequently obtai11<>c1 from a jnc1i
cio 11 s combination of tonics with snch rpmedies as arP calculated 
to stim t1late the g<•nerative functions more dirl'ctly. 

llfrnstnrntion may also act as an excit ing cause of chlorosis 
chu·ing its wbsequent course, thot1gh much less frequently than 
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at its outset. It iloes not often happen that girls or women who 
ban' e:;caped chlorosi · at puberty fall victims lo the malaily at 
a later pel'iod in consequence of menstruation. Bttt when chlo
rosis !ias existed at puberty, and when the inherent tendency to 
the disease is st l'ong (p. 510), relapses are not by any means 
unusual in after-life, especially at such periods in the acti;-ity of 
the generative functions as are obl'iously ana logous to their first 
awakening. " re co1i::;tantly see young women who ]1a.ve ;:;ufTered 
from chlorosis at puberty, but who huve been entirely free from 
the di ~ease s ince their mul'riage-during pregna.nry, delirery, 
and tl1 e ptterperal state-getting a relapse soon aftt•t· the 1·e.cstab
lishment of the catamen ia. This relapsi11g fol'm of chlorosis 
must 11 ot be confo unded with that far more common rnriety of 
ana!mia which is often brnught on by lactation. The former may 
be distinguished from the la tter by the fact that suckling has 
usually to be give n npat an early pel'iod, owing to the premarnre 
return of the menses and suppression of the milk. Again, the 
symptoms are so entirely those of chlorosis that the malady can
not be viewed as anything but a !'elapse. 

P eculiarities in the way the menstrnal functions arc pcr
fo,.med occasionally exert an inflttence on the de1·elopnwnt of 
chlorotic symptoms. For instance, when a predisposition to Lhe 
disease already exists, an intercurrent attack of sevel'e menor
rhagia may bring matters to a head. Such eases, howernr, may 
always be viewed as complications of chlorosis with acute anro
mia, OI' si mply as cases of acute anmmia. The latte!' nrny obvi
ously be produced by an excessive menstrual fl ow, us by any other 
hemorrhage; and we can on ly infel' that it is complicated by 
ch lol'Osis when the an;cmic symptoms 1vfuse to subside in a 
regular way, but increa~e in intensity ail(l per::;i::;t for a.n unusual 
length of lime, without any corresponding renewal of tl1e bleeding. 
Finally, when "-e see habitually scanty menstrnatio11 associated 
with symptoms of chl ormds, "·e may regarcl i t rather as their 
const'quence than as their cause; but even here it is quite pos
sible that a moderate deg1·ee of sluggishness in the sexual func
tions may be the primary, while the chlorosis is a seconilary 
plw11omenon. 

2. Pnr;nancy, tlte pumperal state, and lactation, are men-



tionec1 by some writers among the exciting causes of chlorosis. I 
do not think they clesen•e the name; or, at any rate, only in 
excPptional instances. The symptoms are generally clue to ordi
nary anremia, more or less severe, brought on by the joint opem
tion of these physiological processes and other noxm, as vointec1 
out in a previous chapter. Lastly, there are a few cases in our 
medical literatme, recorded under the name of "chlorosis in preg
nant women," running a severe course towards a.fatal issue; t11ese 
cases ought probably to be exrlucfotl allogether from the present 
category, and assigned to" progressive pernicious unromia." 

8. Severe i11tercurrent diseases, especially chronic gastric 
catarrh, enteric fe\·er, intermittent fever, acute J·heumatism, etc., 
are somet imes tPniwcl exciting canses of chlorosis. \Yhat I ha re 
said about the inlluencc of pregnancy, the puerperal state, ancl 
lactation, will apply, rnutcttis rnulandis, to such mo1·bid pro
cessPs as thesP. Indeed, the impov •rislwd state of the blood 
resulting from the latter is eYen more entitled than that resulting 
from the former, to be Yiewed as a form of symptomatic anremia. 

4. Alterations in the patient's way of life do really appear to 
brini:: on ch lorosis in some cases, when a predisposition dne to 
agP. sex, etc., already exists. The following arc among the chief 
alterations rcfcrrPcl to: a. The removal of young gil'ls from the 
conntry to a town, with the usual and for the most part una,·oid
able consequences of such n. change of residence (want of fresh 
air, PXCl'CiSe, etc., late homs and want of sleep, etc.). b. 0\·er
exertion with loss of rest at night inflicted on young, growing 
girls, "·ho hm·e not previously been used to such calls upon their 
streni::th. Insufficient food appears to be much less commonly u 
cause of rhlorosis than of idiopathic an;emin.. 

fi. 11Ioral ;1ifl11ences. -Their importance as exciting causes of 
chlorosis is grnf'rally admitted, ancl in certain cases cannot be 
overlooked . But the existence of a predisposition to the disease 
is an indispensable preliminary in all cases; I allude to that 
i::PncratN1 by sex and age, as "·ell as by certain abnormalities in 
the dP\'Plopment or the vascular systrm. Depressing emotions of 
gr<•at intensity though brief dumtion (tr1Tor, anxiPty, etc.). am1 
especia lly the protmrtNl melancholy n•srilting from disappointed 
love, home-sickness, t•tc., seem occasionally to determine the 
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ot1tbreak of chlorosis. But as the degree of individual suscepti

bility to s1wh emotions varies widely-being pa1tly dependent 

on inhe1-ited temperament, partly on education-their intl ttence 

is often so inextricably mixed up with that of the social condi

tions I have already desc ribed (No. 6), that it becomes almo~t 

an impossibility to assign their relative Yalue to the predisposing 

and uxciting cat1ses in any particular case. Still, the act ual out

break of the di sease occasionally coincides so accnrn.tely with 

certain demonstrable troubles of an emotional kind, that we 

cannot but ascribe to these a considerable share in its cattsation. 

Pathology. 

General Outline of the Disease. 

The symptoms of chlorosis may be studied in their least 

co111plicatcd form when the disease shows itself in a p1·e1·iously 

11ealt l1y girl at puberty, soon after the first appearance of the 

catam enia.. In such cases, as I have all'eady said, mcnstrnation 

usually begins mther early-before or during the fourteenth 

year. The invasion of the malady is not unfrequently subacute, 

anll, thPrefore, pretty defiui te, u:sually oecuni ng in conuection 

with a particttla1· menstnial pel'iod. After tlw menst rual tlow 

has taken place one or more times, its qmllltity ha ving been 

scanty, norn1al , or abundant, the g il'l begins to complain , sl1 ortly 

aft<,r the tel'luination of a period, of a rapidly increasi ng sense 

of la ~:::; i tude . _\.ny tlling that requirns muscular exertion-going 

out for a walk, household occupation, etc .-is very unwillingly 

undertaken ; efforts of a more severe kind- running, climbing 

stai rs, lifting or carrying hea.vy weigh ts, etc.-are speed ily fol

lowed by exhaustion, and associated with disagreeable palpita

tion, dyspn<ra, and a sense of opp1·ession at the chest. The 

complt>xion is simultaneously altered; the natural color of the 

face and body fades. Girl s whose skin is clear assume a waxy 

transparency of tint; brnnettes lose their healthy carnation and 

present a dirty, yellowish gray hue, with dark bluish rings round 

their eyes ; when these are well marked, the rest of the face 
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look s g reen by contrast (whence the name "chlorosis," from 
xA.wp&>, yellowish g1·een). The cheeks are not always colorless; 
in some cases of chlorosis as in some of a1ucrn in, a circumscribed 
flt!'h on both cheeks persists throughout the whole duration of 
the malady ; in tile vast majority, however, the face is bloodless, 
though suscept ibl e of a momentary blnsh under the inflnence of 
emotion or bodily dfort. Extreme paleness or the visible mncous 
smfaces (lips, tongue, gums. so[t palate, carnnculce laayinales), 
and a bl ui sh translucency of the srl erotics, are very cliaractei-istic 
and constant frnturcs. Owing to these changes in her eom
plex ion, the patiPnt soon presents a peculiar expression of sufTer
ing, all the more distincth·e as there is no slninking, no absorption 
of subcutaneous fat :issociated with it. A plump face thus comes 
to look pufTy ; but it would be a mistake to ascribe its puffiness 
to mdenm or the areolar tissue. A mistake of thi s sort is almost 
always due to an opt ical delu sion, to which the physician is 
specially liable, owing to hi s habit o[ inferring the existence of 
ceJe111a from analogous appeamnces in the conrse of other dis
eases. For the excessive paleness which is so common in chloro
tic patipnts is not usually met with unJer other circumstances 
save in association with ex treme marasmus or with dropsy; 
hence the plnmpness of the fa ce and body in chlorotic subjects 
is automatically attributed to mdc>ma by the pmfcss ional specta
tor. I may remark, by the way, that drnpsical symptoms are 
extremely mrc in chlorntic girls whose health has previously 
been good; and tl1at, when present, they do not show themselves 
till a late stage, and are almost always limited to a slight degree 
of mdema round the ankles. \Ve must, therefore, accustom our
selves to regarcl any consiclerable amount of drnpsy in a patient 
believed to be sufTering from simple chlorosis as highly suspi
cious; it is usnally a sign or the hypalbnminosis resulting from 
di sca"e of the kidneys which has been overlooked, or of progres
sive pernicious anremia, or, in a. word, or some other and more 
dangerous afTection . Finally, it is interesting to note that in 
many (though by no means in all) cases or chlorosis, the panni
culus acliposus, so fat· from w:isting, actually increases in thi ck
ness, a positi ve tende ncy to obesity becoming developed, and 
disappearing when the chlorotic state is done away with. I shall 
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have to return to this point more than once on account of its 
theoretical importance. 

Such are the appearances presentecl by simple chlorosis in its 
eal'ly stages. T!Jey are far more complicated when the disease 
attacks girls who are already of anmrnic constitution and sickly 
aspect, or when it precedes and postpones the appearance of the 
catamenia. Under such circumstances, the period of invasion is 
longer and more gradual, and the contrast between the patient's 
normal state and the chauges it undergoes in the cmll'se o[ the 
disease is much less striking. Again, slight dropsical symptoms 
are relatively more common, though they hardly ever amount to 
more than slight codcma about the legs and ankles. The di s
orders of function, viz., the proneness of the muscular system to 
become fatigued, the dyspncea and palpitation brnnght on by 
exertion, are present and attain their highest degree or intensity 
in these cases; but the morbid changes are a ll of them le"R strik
ing, less likely to rouse attention, owing to the habitual languor 
and weakliness of the affected person. 

\\"hether chlorosis begin in one or other of the ways de
scribed above, it presents the following characters when fully 
developed: extreme anmmia of the ski n and d sible mucous 
nw111b1·anes, without impairment of the prev ious state of nu tri
tion (sometimes with an actual increase in the amonnt o[ sub
cutaneous fat); dropsical symptoms comparatively ra1·e, ancl 
when present always inconsiderable; power of continued musc u
lar exertion 1·ery limi ted; fatigue speedily experienced; gn•at 
tendency to dyspncea and palpitation whenever any considerable 
exettions are made. 

Such are the leading features of the malady. The following 
deserve brief mention a.s accessory ones: The r espir::ttOI'.)' mo,·c
nwuts are usually rathet more freqnent (in repose) than they are 
in hea!Lh, and at the same time rather more shallow. Chlorotic 
patients an: liable to sulfet from a slig ht, hacking cough with
out expectoration, which is merely inilatirn. 'l'liis cough, as· 

sociated as it is with pallid cheeks an(l quickened respiration, 
may raise s t1sp icions of ILrng mischief; but the most careful 
examination of the chest (which ought nm·er to be neglected, 
and must be performed t epeatedly on pain oi setious errot of 
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diagnosis) fails to re1·eal the exis tence of any pulmonary lesion 
in pure, uncomplicatecl chlorosis. The pulse is u sually small 
and compi·essiblc, often rather quick, even when the patient is at 
rest; it rnries g reatly in freqttency, and is influ enC'ed, just as in 
simpl e antcrnia, by position, movement, emotion, and other 
trifling cansPs. Sonwtimes, though less commonly, Lhe pulse 
is harder and more full. The heart's impulse, too, is not always 
uniform in character, even in repose ; usually weak or barely 
perceptible, it is found in some cases to be permanently exagger
ated. Mor0over, the heart' s impulse varies (like the pulse, but 
more sensibly) both in fre11uency and in intensity, the above
mentioned causes giving rise not merely to subjective palpita
tion , but to an objective quickening, strengthening, ancl widen
ing o( the tangible impulse. At such times we ne>trly always 
lwar, as we do in anrnmic patients, loud systolic murmtu·s over 
the beart, espec ially at its apex-murmurs whicb may di sappear 
in the inte1·vals of cardiac excitement, or remain audible, though 
lessPtwd in intensity. The bruit de diable, too, describecl under 
arncmia, may often be heard in chlorot ic patients. Its pathog
nor11 onic importance, howm·er, usecl formerly to be exaggerated. 
Finally, among the physical signs connected with the circulatory 
system, I ought to mention a rnodPrate extension o( the prmcor
clial dullness occasionally clernlopecl in the coursl' of chlorosis, 
and dbappeal'ing entirely on recovery (Th. Stark') . 

Th (\ patienf s appetite is sometim Ps normal, somPtinws im
paired. She is liable to paroxysms of lrnlimia and to pen ·ertc>d 
c1m·ings (picae) for such things as coffee-beans, highly-spiced 
di shes, salads, and sout· a1-ticles of food ; somPtim ps for all sorts 
or indigestible things, such as slate-pencil s, lead-pencils, egg
shell s, cotton-wool, etc., which she secretly devours. Satiety 
n~ually follows close on the gratifi cation of appNit0, also a sense 
of weight at the cpigastrium, and ernctation of inoclorons or sonr 
ancl fet id gases. Paroxysms o( acute carclialgia arc by no means 
rare, aml should always make us suspect the ex istence of an 
nkPt'. But, aHhongh gastri c ulcer is by no means uncommon in 
rlilorotic subjects (11 ide Complications), still their cardialgia is 

1 Archiv llcr Hcilkunde (1863) Bel. JV. S. 40. 
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for the most part of purely nerrnus origin, and docs not result 
from any organic lesion-the state of nervous system to which 
the paroxysms are due bPing closely related to the chlorotic alter
ation in the blood, the two genemlly disappearing together. It 
may bP usefnl to remember that the nerro us cardialgia of chlo
rotic patients, though it may occur after food. like that due to 
gastric ulcer, is more common, upon the whole, when the stom
ach is empty, e.g., in the morning before breakfast. It is then 
often relievecl - ancl quickly relieved - by taking food. The 
bowels are sometimes regular, sometimes -and perhaps more 
frequently - they are confined. The patient may SLtfl'er from 
obstinate constipation, but cliarrhcea is rare, ancl when it exists 
may usually be traced to an accidental catarrh of the bowels. 
The urine or chlorn tic patients is pale, of low spccilic gradty, 
and contains but little urea or uric acid (Becquerel, 1 Ilerberger,' 
et al.); its quantity is generally normal. The state or the men
strual function requires especial notice because, as I have already 
said, the inrnsio11 of the malady often coincides with the first 
appearnnre of the catamenia and the approach of the f<>ma l" 
organism to sexual maturity ; also because c~1 l o rosi s is quite a~ 
likely to influence menstruation as to be brought on by it. 
Now, it is a curious fact that the relation of chlorosis to the men
s trual function is far from being as uniform a:::; we mig11 t expect; 
indeed, it cli[Prs greatly in different cases. These clifTerences 
have long been known to exist, though it is only of late that 
their tnw meaning has been ascertained. In the great majority 
of those cases or chlorosis in which the malady comes on shorlly 
after the appea rance of tlrn catamcnia, th" menstrual Jlow grows 
scanty, or may even cease altogether. In other cases, aga in, t\s I 
lu1,-e already nwntionecl in the section on Etiology, the cle,·elop
ment of chlorosis at puberty retards the establishment or nll'n
struation, and sexual matu rity is deferred until the di sease is 
cured or subsides spontaneously. Jn a thi1·c1 class of cases, 
again, the menstrual function, already establi heel, uncl 1•rgo<·s 
no appreciable check ; nay, there may even be actual menorrha-

'SCmCiotique des urines (Paris, 1841 ). p. 286. 
~ Buchucr's Re1)ertor. der Pbarmacie, 184J. Bd. XXIX. S. 2JG, seqq. 
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gia. IIencc, the popular notion-one still held by mttny physi· 
cians-that amenorrhma is l1 constant symptom of chlorosis, 
must be g il·en up. The stttte or the menstrual function is 
different in tli[erent cases; and, for reasons to which I shall 
subsequently Jia,·e lo allude, it seems important, and, indeed, 
incli spen:;able to distinguish Oil this basis between two forms or 
chloro::;is-an a.menorrhoic and a menorrhagic iorm,-following 
the lead or \'irchow and or Trousseau.' 

The important qucst ioll as to the relative frequency of these two cl in ical varie

ties of chlorosis can only he answered by statistics concerning the behavior of the 
cutamcnia in a large number of cases. Our present knowledge on this point is 
derived from the inquiries o ( II. Schultze. He found that among G4 chlorotic 
women only 5 menstruated normally, 4 had never menstruated at all j in 7 it was 
probable that the catamcnia, previously regular, had been modified by the de,•elop
ment of the m::Llady; the flow had u3ually been scanty from the first (in three cases 
copious nod abnonnully frequent), as well as irregular. Complete amcnorrhrea was 
only noted in IO cases; hence, it cannot be regarded as a constant symptom of 
chlorosis. These somewhat indefinite data are based on an insuffic ient number of 
observations. They prove, however, that althoug h the catamcnia arc more often 
lessened, dcl::i.yc<l, or suppressed lhan unaffected or inc1·cnscd by chlorosis, yet that 
absolute amcnorrhcc:i. is much lc:;s common than has hi therto been thought. 

Inasm nch as menstruation affords evidence-not, indeecl, con
clusive, bnt ve1·y probable-of ovulation httving occurred, it 
follows that such cltlorotic women as continue to rnenstrnate 
throughout their illness are capable of conceiving and becoming 
pregnant. On the other hand, it is a priori unlikely that a 
woman suffering from the amenorrhoic form or chlorosis should 
become pregnant so long as the amenorrhma lasts. These antici
pations are more or less fully contir'mPcl by experience. \Ve 
fintl that in many cases chlorosis is no bar to fruitful inter
cottrse; while, in a still larger proportion, prPgnancy is delayed 
until recovery has taken place. In a very few exceptional 
instances of amenorrhoic chlorosis, showing an obstinate di sposi
tion to r<'Cnr, the malady may be regarded as, in all likelihood, 
th<> <•ssential cause or permanent stel'ility. Chlorotic patients, 
like those suffering from simple amemia, are very liable to 
leucorrhma. This symptom may often be ascribed to the chlo-

1 Journal des couuaissauces lll6U. chir. XL 221. 
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rosis, as it sub icles and disappears with it under the influence of 
appropl'iate tonic remedies. Ne1Tons di sorders are commonl y, 
nay, very constantly associated witll the cltlorn tic state. They 
exhibit a prntean variety in tlwir manifestations. As in the 
se1·prer form s of ch ronic anremia, irritable weakness of the entire 
nerrnns system, with its famili ar train oE consequences, is the 
leading phenomenon. It may faid y be a1·guecl tha t not one 
among the nervous symptoms is peculiar to chlorosis as con
trasted with ordin:ny anm111ia; but it is also trne that, taken 
altoge ther, those symptoms are most fully and defini tely devel
oped in chlorotic patients. The exaggerated excitability of tile 
nerrnns matter and its liability to speedy exhausti on- whether 
in the domain of voluntary motion, in that of vaso-motor in1wr
vatio11, in tha t of the special senses, or in that of the neurotic 
prncesses of secretion- is never so marked as it is in chlorotic 
gids; indeed, it occasionally stamps the malady with so decided 
a hysterical character as to entitle i t to the name of " chlorotic 
hysteria." In the absence of any previous weakness of the ner
vous system, the purely secondary aucl symptomatic character 
of the 1ien·ous symptoms associated wi th chl orosis is adt•qnatPly 
provecl by their s tanding ancl falling together with the latter. 
They contrast in thi s respect wi th the sym ptoms of ordin,uy 
hysteria. The patient's mental state, while the c1iscnsc lasts, is 
usually characterized, in nn exceptional <1.eg1·ee, by fantas ti c ancl 
bizarre caprice. A depressed and tearful tone of mintl is habit
ual to rhlol'Otic persons-not only whcu the disease begins a t 
puberty, but also, though less markedly, during the relapses 
occurring at subsequen t periods, and in those rare cases when 
chlorosis occurs in the mal0 sex- rendering thei r society decid
edly unpleasant to their 1wighbors. It is very cloubtfnl , to say 
the least, i t a ll "cl'Otic idea ., is reall y interwo1·en with all the 
intellectual ancl emotional phases or a chlorotie g irl' s ex istence. 
The Ierlings l'Ommon to humani ty must be common enough in 
young women at the" chlorotic" time of life, even when they 
arP exPmpt from th o disease; and e,·en when lon~-s i ckness is 
rPally bouncl up with the melancholy of chlorotic pa tients, them 
is quite us much reason for cla ssing it amonp; thr rons('qn Pnces 
as among the causes of the chlorosis. True nymphomania is 
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fo rtunately very rare, ancl if the pa tient" s moue or life has 
hi therto been moilest and decorous, the invasio11 or chlornsis is 
in no way likely to change it for the worse. 

The metabolic processes goiug on in the chloro tic organism 
a re usually d iminished both in activity and extent, so far as we 
are able to judge from the lessened excretion of urea. " 'e have 
no inrormatiou concerning the production and eliminat ion of 
carbonic acid in thi s disease. The tem]Jerature of the hody is 
not, as a rnle, either raised or lowered (Baerensprung, Andral) ; 
and the cases or febrile chlorosis or of severe essential arnemia, 
with rise of temperature, recorded in medical Jiteratu rn, may be 
re(en ed partly to errors of diagnosis (Iailnre to recog nize incipi
ent phthisis or acu te rniliary tuberculosis), am1 partly to " pro
gressive pemicious anwmia" (Biermer). Occasionally, though 
,·ery rarely, excep tionally severe cases of simple chl orosis ter
minating in recovery are met with, during whose course febrile 
parnxysms or considerable, sometimes ''ery great, intensity occur 
('\'underlich, Schulze, and others) . Such febrile paroxysms are 
worthy or spec ial notice, as they appear to arise in direct con
nectiou with the abnormal state or the blood. 

Anatomical Alterations. 

Our knowledge of the structural changes in chl01·osis is 
founded, not so much on the results of post-mortem examina
tion, as on chemical and microscopical observation of the blood 
during life. Occasionally, an opportunity of inspecting the body 
of a chlorntic patient, who has succumbPc1 to an in tercunent 
disease, presents itself. F or chlorosis itself rarely terminates in 
death ; though a fatal issue may ancl doPs occur when chlorotic 
subjpc ts am attacked by independent di sease or a serious kind, 
whetlwr thi s be accidental, or really consequent upon the con
stitutional clisorder. 

I shall hwc occasion to rcfcr, at a suhsc>qucnt period, to the malig nant character 
that i;; oft.en displayed hy intercurrcnt maladies iu chlorotic subjects, and to the 
more i111 portant complications and scquclre by which death is sometim es cau~cd . 

At prcscut, we must be content with a simple recital of the structural changes 



CHLOP..0:-=iIS.-l'ATHOLOGICAL AN.A'l'OMY. ()2.5 

peculiar to chlorosis itself, avoiding all mention of any other post.mortem appear
ances, which vary widely in acco1·dauce with the nature of the lethal complication. 

The bocly of a chlorotic patient is never much emaciated ; on 
the rontral'y, it is usually "well nourished,' ' ancl the layer of 
subcutaneous fat is sometimes very thick. All tho more striking 
is the contrast between the plump condition of the bocly ancl the 
paleness of the surface which exaggerates all such cliffet'ences of 
tint as may be clue to pigmentation. Similar contl'asts al'e ev i· 
cle11t in the interior of the body, the special color of each organ 
being rendered peculiarly distinct by the wi thclrawal of the rell· 
dish hue they all owe to the bloocl. There is no crclenrn of the 
soft pat'tS; no effusion into the serous cavities; OI', if present, 
these changes are trifling in degree. 

The blood in chlorosis has i·epeateclly been examined, both in 
forn1er times and in our own clay (Foecl isch, Hoefer, Hel'berger, 
Anclral and Gavarret, Becquerel ancl Roclier, Duncan, et al.). The 
results oblained, though differing on minor points, agree 011 those 
which are of capital importance. Foremost amo11g the latter is 
the diminution in amount of the colori11g-matter- the oligochro
nuemia (Duncan, Corazza). This is ev ident from the brighter 
color of the bloocl drawn from a vein cl tufog life (!Ioef<> r); also 
from its lessened power of staining (Dunca11); Ji11ally, from the 
proportion of iron detected in it by chemical aualysis (Fo1~clisch, 
Hoefer, Anclrnl and Gavarret, Becquerel and Rodier, e t al.). The 
percentage of hmmoglobin may sink in well-marked cases of the 
disease LO a half or ernn a quarter of its normal \'al ue, as may 
be i11fe,.recl from chemical analysis of the dried i-esidtw of i·ecl 
COl'pnscles (Anclml and Gavarret, Becquerel and Rodie1'). This 
shows, with some approach to certainty, that the chlorotic con
dition or the bloou is clue to some change in its colored elements 
-the rPcl corpuscles. But whether this change consist in a 
diminution of their number, or of the proportion of coloring 
matte1· contained in the incliviclnal corpuscles. is a point still 
open to di scussion in any concrete case of chlorosis (using the 
term to denote a delinite aggregate of symptoms, Hot an n.natom· 
ical entity). Either change is d prior i possi!M, ancl both seem 
actunll1· to occur. Hoefer arrived at the conclusion that chlorn· 
tic blo~cl contains fewer red corpttscles than normal blood-that 



52G nrnER1!AXN.-GlCXF.RAL DISORDERS OF NUTRITION. 

it is oligocyllwmiic in the strict sense of the word; hi conclnsion 
wns based 011 the observation thnt the clot formed by chlorotic 
blood is usually small, while the percentage of iron contained in 
it is approximately normal. Further, microscopical examination 
of single drops of blood showed that the reel corpuscles were 
less closely ]Jacked than in a drop of normal blood. Till \'ery 
recently, the view that chlorosis might always be considered 
morph ologically identical with oligocythromia was generally ac· 
cepted, notwithstanding that Popp had long since noti ced the 
pakr hue of the individual di sks in ch lorotic blood. Duncan, 
how~vcr, was the first, by actno,ll y counting the corpuscles in two 
cas<•s of chlorosis, to prove that the othc1· alternative mentioned 
abol'e was not impossible, Yiz., that the diminished staining 
powc1· of chlorotic blood might be clue to a reduced amount of 
hmmoglobin in the inc1il'ic1ual corpuscles-to an oligoduosis. 
Further foquirics arc necessary to enable us to pronounce whe
ther oligocythrem io, 01· oligochromrnmia is most frequent as the 
histological substratum of ch lorosis. So far ns the symptoms 
nre concerned, a difference of this kincl will obviously be imma
terial, but it will divide cases o( the disease into two categories 
as r<'gards their pnthogcny, and may possibly involve consiclera· 
tions of some importance in relation to treatment. 

Focdisch demonstrated long ago that the proportion of iron in chlorotic blood 
is reduced. In 100 parts of blood taken from : 

Crum·. Iron. 
A healthy young man he found ...... 13.Gt 1- 15.000 and 0.880-1.00 1. 
A healthy woman 
A chlorotic girl 

....... 12.400-14.000and 0.801-0.901. 
9.141- 8.590 and 0.330-0.501. 

'I'he proportion of iron in the chlorotic blood was barely onc-lrn.lf of that in 
healthy blood. The lack of iron in the blood of chlorot ic patients has since then 
been confirmed by nearly all observers who have made analyses. Andral found 
tlint the number of red corpuscles in chlorosis might he reduced to from DO to 28 
per cent. of the normal number; Usac nccordingly distinguishes three degrees Cl f 
the affection: (t) Mil1l cltlorosis (00 to 100 per cent . of red corpuscles, s~•m ptoms 

not striking) i (2) Medium chlorosis (GO to no per cent. of corpuscles, symptom!! 
decided); (3) Severe c!do1·osis (28 to GO per cent. of corpuscles, sym ptoms extremely 
markc<l). Becquerel nnd Hodicr stutc that in six cnses of chlorosis ( I 8;32) the pro· 
portion of reel corpuscles varied from 100.17 to 45.37; in another cusc previously 
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cxnminrd ( 1i:tl7) it nmountctl to 40.4 ; whi1c an cxnminat ion of the hloocl o f eigh t 
h('allhy women from twenty-two to fifty-eight years o f age, undertakPn at a st ill 
earlier clntc (1844), gnve 11 3.0 to 137.5 as the proportion of red co rp uscles per mille 
in thC'ir blood. 

Dur.can h:t!I more recently compared the color o f the blood in two chlorotic 
fcmal i·" and one: chloroti c young mnu (l) with that of healthy blood . Tile exact 
proportions he obscn •cd were : 0.30: 0.31: 0. 37 : 1. The d epth o f color e:i.: hibit Hl 
hy th l· th ree samples o f chlorotic blood was thus onl y equal to one-thi rd of that 
cxhihitccl hy nornrnl blood. Nevertheless, the pro portion o f red corpu~clcs in every 
one o f t he four samples placed under the microscope was found to be nearly the 
sumr. Theil' number wns about 201000 in every instance. Hence Dnncnn concludes 
that in lus three patients the red corpuscles were" oligochroti t "-defi cient in lw.~ · 

moglobin . His \•icw received further support from the fact that the red disks iu 
his snmplcs o f chl oroti c blood were more slow to sink-were specificall y lighter
than those in the healthy blood ; this phenomenon br ing nnturnlly accou nted fo r 
(supposing the d ensity of the sc rum to ha ve been the same in all ) by n reduction in 
the heaviest constituen t of the co rpuscles, L e., t heir fc rrng inous coloring matter. 

The remaining constituents o[ the bloocl clo not appear to 
suffer either quanti tative or qualitative change in chlorosis. 
This is equally true of the leucocytes aml o[ the albuminates, 
and eonstitutes a most, importan t chemical ancl patholog ical 
distinction between chlorosis ancl amemia. 'Vher~as in ordinary 
amcmia , the oligocytosis is assoc iatecl wi th hypalbuminosis, the 
quantity of plasmatic albuminates in cltlornlic pa tients is prob· 
ably nonnal; nay, they appear sometimes to de,·elop a con
di tion o[ actual hyperalbuminosis (Becquerel and Rodier). It 
is only when the di sease is exceeclingly severe ancl has lastecl [or 
a.Jong time, and when the attenclant disturbance o[ the digestive 
fun ctions has begun to in terfere with nntl"ition- in other words, 
wlll'n a symptomati c anromia is tacked on to the original chloro
sis-that we observe signs inclicative o[ a moderate hypalbumino
sis. " ' ith this exception, the ordinary phenomena of pnre, 
un complicated chlorosis are quite inconsistent with hypalbnmi
nosis, and tend to corrobora te the eviclence obta ined from the 
ft' "· analyses o[ chlorotic blood tha t have hi therto been made. 

The mean proportion o ( alhum inatcs in the serum of six cases of cl1lorosis was 
found hy Bcrquerd and Rodier to a moun t to 72. l parts wr mi/le ; whereas, in the 
blood o f healthy women, i t averages only 57 parts per mille (Yierordt). 

The volume of the blood in chlorosis, if i t be climinishecl at 
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all , is certainly noL clirninishecl to the same extent as in ordinary 
a memia. "'hether there be a positi rn increase in the total quan· 
tity of bloo<l, a phllwra scrosa, as has frequently been asserted, 
must remain clonbtful fo r the pre;ent, owing to the want of 
clirect analyti cal edclenco on tho subject. 'l'he existence of such 
a plethora is not by any means impossible, since the volume of 
the tota l bloocl depends on the proporti o11 of wa ter it contains, 
ancl this, in its tum, is influenc~d in some degree by the total 
quan tity of the plasmatic a]buminates. Of equal, or even of 
more importance than tho eventuality of a p lethora serosa, is the 
possibility of tho existence of a so-call ecl plethora ad vasa (or 
p letlwrci acl spatium) in a certain class of cases. F or, as the 
capacity of the arterial sy stem is abnormally reclncecl in many 
cases of chlorosis, the assimilation of,.,, large amount of albumen 
may Jead to the presence of SO great a11 excess of \rnter in the 
plasma, as to rencler the total volume of the bloocl too great for 
the ,-cssels in which i t is confiuccl (Yirchow, Joe. cit. , p. 10). I 
shall ht•rea fter poin t out ho"- a phenomenon of thi s kind may 
be macle to explain many of the ana tomical peculiarities and 
clinical symptoms of the di sea;e. 

Foremost among the a.lterati on3 of organic strurtlll'f' s tand 
those abnormalities in the ;-ascular apparatus which liave been 
folly describecl by Yircho\\'. I ha,·o already spoken of their 
cansal connection with chlorosi; in some cletail. 

That imperfec tion (hypoplasia) of the aorta ancl arterial 
system generally, which \ rirclww affirms to be a constan t feature 
in severe recurrent chlorosis, consists p1·imarily in a diminution 
of calibre. Virchow asserts that in women (more rarely in men) 
who are oLherwise w (•l! d~'·el opecl, the aorta may be so narro\\' 
as hardl y to admi t the li ttle finger, whereas nncler 01·clinary cir
cumsta nces, i t readily admi ts the thumb. Hokitnnsky' compares 
the calibre of the abdominal aorta, in a case of t hi s kin rl, to that 
of a normal iliac 01· carotid artery. Such extreme insta nces are, 
of course, rare : we meet with every possibl e in tPrnw diate grada
tion in clilfcrent cases. Next, the abnormal thinness of the 
arterial wall s cleserr es notice ; incleecl , it is necessary to complete 

1 Lchrbuch der paib. Anatomic. Bd. II. S. 337. 
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thP charncters of the hypoplasia or arrest of derPlopment, hr 
showing that thP dimini shed growth of the ,·cssel in breadt h jg 

attended by a corresponding defect in depth. All the layNs of 
the arterial wall s, more especially the inner and middle coats, 
pa1ticipa te in this imperfection, and may bl' very dec idedly 
thinned. But the vessels are not, therefore (supposing their 
nutrition to be otherwi se unimpa ired), more brittle or more easily 
torn than usual ; on the contrary, they are as elasti c ns india
rubber, rnturning at once to their previous dimensions after they 
have been stretched . It may be affirmecl that the im1wrfection 
in questi on, when it is not associated (as it often is) with degene
rati ve changes in the inner ancl middle coats, tends rather to 
increase than to dimini sh the na tural elasticity of the arterial 
wall s (Yirrhow). 

Finally, it the body, as a " ·h ole, be stunted, i. e., if the 
imperfec tion of the rnscnlar system be assoc iatPd with impaired 
development of the entire organism, the a rte1-ial hy poplasia will 
be complete in all its featm es ; the vcssl'ls being d warfed in 
length , as well as in breadth a ncl thickness. This last a nomaly, 
however, is far less common than the other two, and is only 
met with ex cep tionally in chloroti c subjects. 

The simple abnormalities of developnwnt thnt T have :just 
enumen.ttt'cl are often associated, according to Yirehow, with 
abnornmlities in the origin of the brnnches givPn off from the 
aorta. These arP chiefly observed in the clesi•pnding thoracic 
aorta, from which th e intercostal arteries spring in soml .. inegular 
fashion ; they a m relat i1·ely more freqtH' nt in its upper ancl 
middle thirds. Such abnormali ties are ]pss common, though 
occas ionally met wi th, in the abdominal aorta. Upon the whole", 
a compari son o( the recorded ii-reg ul a ri ties wi th one nnother 
leads us to conclude tlmt they tend mm·e frequentl y than thPir 
nonna l coun tl'l"part to narrow the r hamwl along which the bl ood 
must fl ow- thnt thPy are, accordingly, bu t a more compln; 
manifPstation of the simpl e hypoplasia . 

Las tl y, a mong the imperfec ti ons that are commonly met with 
in tlw vessels of chl oroti c patients, Virchow mentions a wavy or 
t1·elli s-like condi tion of the in tima, whose constittwnt ti " ue 
appears to lw alternately thickened ancl attenuatPd without 

VOL. XVI.-3•1 
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exhibi t ing a ny coarser alteration in its structure. This irregular
ity in the thi ckness of the arterial wall is obd ously no more than 
another manifes ta ti on of tlie abnormal di stribution of ti ssur in 
space, strictl y a nal ogous to tlte coarser abnormality described 
just be fore it, wi tlt which i t is in fundamental agreement, both 
as regards its orig in and its essential charac;ter. 

Apart from the anomalies of development presented by the 
arterial system in chlorosis, we also tincl anomalies o[ nu t l'i tion. 
The arteria l coats a re Ycry oft en the sca t o[ rctrog1·adc changes, 
among whi ch fatty degeneration of the inti ma is, accord ing to 
nrchow, the mos t rn mmon . It sh ows itsPlf in the form of dull 
yellow spots or stri'c on the s urface of the inner coat; they vary 
in size', and do not project at a ll, or ,.,,,.y slightly, above the innl'r 
stu·fatce or the :utc·ry. Besides these ~ pot s, them are al so Ycry 
superficia l prosions of the in tima, which do not ex tend to i ts 
deeper layers. The spots a re most abundant near the orig in of 
th e uscrnd ing aorta. whilP, in its descending lim b, th e s lricc pre
d ominate, and are a lmost ex cl ush·ely Jimi t<>d to ils posteri or 
asp t•c t, b<• tween the orifiCl'S or the in tP l'C'O$taJ a nd lumba r arte
ri PS. ClosP r inspecti on of the spots nnd stri m, eRpPeially at their 
edges, shows them to be, not ]1 omogC'1wow; c.li ::'rolomtions, bu t 
nggrpgatcs of minute dots, e,·er.r one or whieh con e:-;ponc.ls to an 
enla1·gecl conncctirn-tissuo corpuscle in a sta te of fatty degen
erati on. 

Fa t· less common in chlorotic subjects than thi s fa tty change 
in the intima is a fatty degeneration o[ the middle coat. This 
s trutl urnl change, which can only be cletected by the microscope, 
must be viewed (according to Yirchow) as analogous to the fatt y 
·meta morph osis of the muscular substanre of the h eart, with 
wh ic h i t is usuall y assor,iatecl. The la t ter presents the sa me 
pecu lia r appea rances that I described un der .\n:cmia (p . 3~8) ; 

appeamnces still more s trikingly de,·elopC'cl i n certain fo nns of 
blood-poisoning, especially in acute poisoning by phosphoni s. 

As I have already p oin ted ont in the sc•ction on Etiology , the 
bnlk and dimensions or the heart Yary not inconsiderably in 
differPnt cases. In common with tlw n•st o f the rascalar sy stem, 
ll1 p hm rt may he stun tt'd ill its dPn•loprnent ; ill other cases it 
nrny be of uormal siie, aud with normall y thick wall s ; in others, 
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again , we may ha"e dilatation, or even hy pert rophy of lhc IPft 
Yentricle. ~\. normal or modera tely d il a tccl heart appea rs to be 
most c-01111110 11; bu t eYen true hypertrophy is, according to Yi r
chow, by no means rare in cases of chlorosis wi th narrnw aorta. 

There is littl e to be eaid about other organ;;. The p1-incipa l 
change they exhibit is the change of color already rcfen wl to, 
which is dne to the altered composition or the blootl Traces 
of fatty degenerati on may, h owever, be cletected in the rPnal, 
hepatic, etc., cell s in chlorosis jnst as in se1·crc anrcmia. Tn a 
Iew very severe eases, in whi ch a so-ca.llecl "scorbutic taint· • has 
been deYelopecl towa rds the dose of li fe (1> i de Lhe section dPaling 
with the issues and duration of chlorosb), dec iclcd tok en" of :i 

hemorrhagic cliathesis may be fou ncl post- 111 01-tcm : 1wtcchia' a ntl 
vibi ces in the skin , hemonlwgic erosions and ccrhy mo:-:es in th e 
mucous membnnws., capillary extra,·asu tion in tlw brain, Ptr . . or 
c1·e 11 larger effusions of blood in to some organ (e . r;., the brain) 
or cavity (e. r; ., the p<' ri cardium). 

Considering the intimate relation that subsists behwen the 
spleen, lympha tic glands, and marrow of the bones-as cy togenic 
01·gans-and the produ ct ion of reel bl oocl-corpuseles, any con
stan t changes foun cl in them would be highly worth y of a lten
tion. No such changes are, however, mrt with ; an c.l th e fpw 
cases of chlorosis in which the spleen has been fonnll enlarg1·cl , 
so ft, ancl abnormally pale (F uehrer, Arch iv fiir physiolog. lfPil
knnde, Bel . X \' . [JS:i6] S. 67) only illustra te the tru th that such 
changes are in no way constant, but rather exceptional. 

As regards the generati rn organs, I ha\'e already sta ted tha t 
they resemble the heart in presenting an ex traordina ry variety 
of ana tomical de1·elopment in different cases of the di sease. " . e 
often fiml both t he in tern al a nd ex te rnal sexual orga ns (mamnue, 
pnh<'S, etc.) pe1'fec ll y normal, enn in chlorosis of a severe and 
obst ina tely recurrent ty pe, assoc iated wi th deferth·e clen >lop
rnent of the a r ter ial sy etc'm ; in other cases, again, the srx1rnl 
apparatus may be stunted or developed in excess. These d iITcr
encPs are most ohdous in the ovnri eR, wh ose size, va srulnrity, 
and richness in folli cl<>s mny vary wit.hin amazingly wide limits 
(Yirchow). The infantil e fo rm of u terus is al so woithy of 11 otire, 
wh r n it exists; it may be found long after puberty, a nd consists 
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essentially in a striking disproportion bctw0cn the body or the 
orgn.n, whose de,·clopment is stunted, and its portio vaginalis, 
which is rebtively brge. '{it-chow mentions that in such cases 
the womb-in sympathy with the imperfectly developed o\·al'ies 
-may actually be too small for the reception and development 
oI an ovum in its interior. 

Further inquil'ies arc needed to d0t0rmine ho"· far the condi
tion of the heart and that of the sexual orgn.ns corrcspoml, i. e., 
whether ddectirn development of the former is always associated 
with hypoplasia of the latter, and hypertrophy of the heart 
with abnormal size and succulence of the parts or generation. 
Yfrchow-without committing himself to a positive opinion on 
the subjt>rt-seems inclined to think some such correlation possi
b le; at any rate, he connects those diversities in the functional 
actidty of the sexual apparn.tus to which I have already alluded 
as the "amPn01Thoic 11 and "rnenorrhagic" forms o( chlorosis, 
with iliITere1wPs in the anatomical condition of the heart no less 
than of the sexual organs themsehes. 

Special Symptomatology. 

(Analysis of the individual symptoms and anatomical 
alterations.) 

It will not be necessary to take up a great deal ol space in 
connecting the individual symptoms oI chlorosis with its patho
logy; for the connection is, to a large extent, the same as that 
n.lreacly analyzed under anromia. On most points, accordingly, 
a brief reiernnce to what has previously been staled will be snffi
cient; we shall thus be able to reserve our attention for those 
other points which are peculiar to chlorosis, and stamp it with 
an indPpenclent character. 

The pale or fallow hue of the skin and visible parts, to which 
the malady owes irn name, and which, as may be seen on post
mortem exam inati on, extends to the internal organs Jikewise, is 
clue to the deficiency of hremoglobin and tlrn lessPnecl colori ng 
power of the chlorotic blood. That the ch<tngc of color is Iar1 
more extreme in chlorosis than in ordinary anromia may be sim-
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ply explained by the fact that the proportion of rolol'ing·mattcr 
in the blood is usually far smaller in chlorosis than in any sarn 
the most intense forms or anremia. The authoi·s q noted a born 
Jia,·e found the proportion of coloring-matter 1·pduced to one
half, 01w-third, or even to one-q nar ter or the normal al"erngl'; 
and such degrees or oligocythremia (or oligochrommmia) un
doubtedly transcen(l the limits within which the q uantilative 
dimi1rntion of the red corpuscles or of their h mmoglobin may 
nu·y in simple amcmia. llcnce, we may affirm that the chlomtic 
hue of the surface is the immediate manifesta tion of the chlorotic 
state or the bloocl. 

Occasionally, even when the di sease is at its height, the 
patient's cheek s rntain a tinge of color ; or they may be ternpo
rarily Hushecl by emotion or bodily exertion. This i,; easily 
l'Xplained if we refl ect that the color of the sk in dqicn(h, not 
merely on that of the blood, but also on the quantity of this 
lluitl that permeates the cutaneous Ycssels; the rc,;ul t being also 
influenced by the more or less supel'ficial position of the Yascnlar 
stroma. \\"hen the skin of the chepk ; 11appt•n,; to bP snppliPd 
with relatively large blood-vessels, it may appear to be pPrma
nently injected ; when vuso-motor influpnces ('amm the arterioles 
to be relaxed for a moment, or when the heai·t i; te mpomrily 
t>xcited, tho face of a chlorotic patient may be flu shed, not.with
standing the lack of color in her blood. Again, the Yarying foll· 
ness of the cutaneous Yessel; will be most apparent in person; 
whose cuticle is thin and delicate, the phenomemt of the capil
lary circulation show ing themselves more distinctly through a 
scmi -tmnspal'lmt veil. 

The absence of mal'Usmus, the relative integrity or nu tri tion, 
and the tendency lo e111uo11point which show,; itself unmistak
ably in many cases, undoubtPc1ly constitu te the nucleus of the 
cliuical difference between chlomsis a nd anmmia, inasmuch as 
they are peculiar to the former. They likewise furni sh indirect 
proof of chlomsis being independent of such influences as lower 
the nutrient effi cacy of the blood or tend to indnce hypalbumi
nosis ; whereas they may easily be reconcil ed with t11 e presence 
of oligoryth>emia (or Jack of hromoglobin) in its most extreme 
form. A reduction of the number of oxygen-caniers-of the 
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"respiratory substance" of the blood-must inevitably lead 
(cceteris paribus) lo a diminution in the processes of oxidation 
taking place in the body, and will therefore exert a conservatire 
influence upon the tiswes (p. 372). Further, as the attraction of 
the tissue-elements for the s tore-albumen of the blood, which 
they in corporatP, decompose, nncl consume with the assistance of 
the oxygen- or, in other wo1·d$, as the activity or coqrnscular nu
trition-is largely dependent on the stimulaut properties of the 
oxygen contained in the blood- we can readily understand why 
the primary and excessive oligocytlucmhi of chlorotic patients 
shotdd affonl a certain amount of protection against hypalbt1-
rni11osis, even when the supply of n ouri shment from without h; 
iHadequate. Becquerel found the propo1-tion o r albuminates in 
chloroti c blood not only undiminished, but actually increa sed; 
and this hyppralbnminosis, when it exis to, may be explained by 
an accumulation in the blood of the albumen d Pri,·ecl from the 
food, and by the relath·ely sluggish rate at which it is consumed 
by tlw tisstH.'·Clcmcnts. It is not until the digestirn organs have 
begun to suffer in consequence of \'ery sen?rc and }Jrol onged 
chlorosis that the store of albumen in th e blood may gradually 
become reduced, the supply 11ot equalling the consumption. 
Then, indeed, symptoms of hypalbt1111inosis, more especially 
m::trasmu s, may set in. But the malady is no longer a sim
plu ehlorosb; it has become a cl1lornsis complicated by ordi
nary ::uuemia from inanition; slight dropsy rnn.y show itself, 
wlwreas an entire absence or drnpsical symptoms, notwithstand
ing extreme clecoloration of the skin, is one of the characteristic 
.features of uncomplicated chlorosis. Bt1t, as I harn already 
pointl'd out, the conditions previously enumerated are actually 
realized in a nn111,,rical majority of our chlorotic patients; and 
this explains thei r small proclivity to drnpsy, the absence of any 
decidecl 111ara s111 us, and the maintenance o f their tissnes in stain 
quo-facts only compatible with the absence of trne hypalbu
minosis. Inasm uch, moreover, as the store or albumen in chloro
tic stthjects is not rPlluced, but rather (if the supply of foocl be 
liberal) increased, and since their b lood con tains less oxygen 
than usual, we ha'"' two comlitions that are eminently favorable 
to in1pcrfect oxillation of the products which result from the 
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dissociation or the store-albumen, and therefore lo an accumula

ti on of fat in the body. The non-nzotized compounds resu lting 

from the di:SSOc iatiOll or albumen, instead or undergoing C011H' I' · 

oion into carbonic aeicl and water, arn grad ually stored up in 

the cells or the pannicnlus. This would, in some measure, 
explain how it is that chloroti c patients not un[rcquently g row 

stouter, their round, pale faces being erroneously called .. puffy 
and ccdematous.'' 

The diminished activ ity or corpuscular nutrition (11icle supra) 

will also lesseu the amottnt of the nitrogenous terminal p roducts 
of tissue metaboli sm (urea and uri c acid). This anti cipation 
is COllfirml'd hy the J'l'SUltS o[ UJ'inary ana lysis in chlorot iC 
patients. 'l'he temperature of the body, howe,·er, does not, as 
a rnle, sink below its normal level. Its constanty is. readily 

accounted [or when we refiect that it depends on two di stinct 

factors-the rate at which heat is generated, and that at which 

it is given off. The former may bo reduced in clil orosis, but 

the latter depends on a regulating mechani sm wl1ose action is 

not in terfered with . I have never myse lf seen a case of febrile 

chlorosis terminating in recovery, alt hough the number of chl o

rot ic patients admittecl into the Basie Hospital is g reat enough, 

and their temperaturn has been carefully noted cl ming the Ju st 

few years. J believe that such cases or rhlorosis attended wi th 
fe"er are transitional fo1·ms between onlinary chlorosis and p1·0-

grf'SSi\'e pemicious aml'.'mia . The prPsence of fevC'r, or, at riny 
rate, or abnormal elevations or tPmpcrature, is quite as grC'at a 
puzzle in the fotmer as in the latter class of ra•es. Ko cause 
can be cl isco\'cred for tllis "amcm ic" pyrexia (B icrmer) bryond 

the abnormal s tate or the bloocl J shall have to retnl'll to 

this quest ion when I come to speak or progreesivc pernicious 

amcmia; the reader who is desirous of information concerning 
I he probable origin of "cl1 lorot ic" fe\'er may there Core consult 

t he appc·ndix to the present chaptPl'. 
The fatty degeneration or certa in ti es ties occasionally observed 

in the bodies or ch[orotic patients after death (fatty changt'S in 

the heart, the miclclle coat of the arteries, the hepat ic cell s, etc.), 

li ke that mrt with in cases of ext rrnw arn:cmia, ma y be ascribed 

to im perfect oxidation or the products of ti ssue-nwtamorphosis 
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(cf. p. 373), and thus traced indirectly, like the fatty infiltration 
of the panniculus, to the oligucyt!Jromia. As for the analogou:; 
changes that take place in tlw inner coat of the larger arteries, 
they admit, in some dPg1ee, of a similar explanation. But the 
nanowing of the arterial trunks, so constant a feature in severe 
ehlorosis, U11dut1bledly farnr:; their occurrence. The inadequate 
calibre or tl1e arteries must interfere with the passage of the 
blood through them; their elastic walls must be s trntched forci
bly eve ry time the Yentricles contract. The rn eclianical violence 
to whieh they are accordingly exposed may act as an inl!amma. 
tory initan t, and set up active changes in their inner eoat
changes tl1at may culminate in fatty metamorphosis and (w!Jen 
the oil y debris are swept away) in partial erosion of the arterial 
wall. Tl1is mecha nical <'xplanatiou appears to be supported by 
the fact that the fatty degeneration and the ernsion are most 
marketl in those parts of the aorta. aml its main branches which 
are most exposed to the impact of the blood. 

The canliac symptoms in chlorosi:; may be referred partly to 
the alterPtl composition of the blood, partly to the original hypo
plasia or lhe vascular system . The muscul a r ti ssue of the heart 
requires oxygen, not to meet momentary <:alls upon it::; energy, 
but Ior a ny las ting work; but the quantity of oxygen in chloro
tic bloocl is so abnon11al1 y small that although the functions ancl 
the nutrition of the hea rt can be carriecl on under orclinary cir
cum sta nces-nay, although the h eart is capable, upon occasion , 
of doing a g reat deal of work for a brief period-yet any call 
for prolongetl exertion inrnh-es the risk of speedy fatigue and 
cxhaw;t ion. K ow, as the Yoltm1e of the blood is no t diminished 
in chlorosis, but often actually increased, owing to the hyperalbu
minosis, the labor of carrying on the circulation is angmented. 
This may possibly explain the occmTcnce of the "ch.lorotic dila
tation of the heart" observed by Sta rk (loc . cit.), which comes 
on during the course of t!Je disease and does not disappear until 
the oligoey tluem ia has been removed. Again, owing to the irri
table wea kness of the nervous system in chl orotic patients-a 
weakness in which the exc ito-rnotor nerves of the heart ob1·iously 
participate-paroxysms of cardiac excitement are more readily 
and frequently brought on than iu healthy persons; every such 



Cl!LOROSIS.-SPECUL SDlPTOM.\TOLOGY. 537 

paroxysm being followed by partial exhaustion of the muscular 
substance of the heart. This explains the great irregularity 
noticPable i11 the force, frequency, and other characters of th13 
l1ear t's action. Jusc after u heuY ing impulse and a Yibrating 
cliest-wall hu1·e borne testimony to over-uctiun of the hear t 
brought on by emotional excitement or bodily exert ion, we may 
find progressive enfeeblement und irregulurity of impulse, loud 
systolic mu1-murs, momentury pxtension of pnccordial dullness, 
perhaps lividity or the face and jL1gular pul sation, affording sure 
proof of acute exhuustion of the overworked muscle. Associated 
with these p henomena is the subjective symptom which is often 
so annoying to patients suffering from jntense anmm ia, viz., a 
sense of l'iolent palpitation and oppression at the chest; this is 
analogous to the sense of fatigue in the voluntary muscles when 
they have been overtasked. I need not once more analyze the 
mechani sm of these and other disorders of the ci rculation, for 
they are the same in chlorosis as in arn-emia, ancl clep~ml in either 
case on imperfect functional restitution of the canliac muscle, nnd 
ultimately on the lack of oxygen in the blood. I ha1·e al ready 
described the prnbablc ol"ig in of the bruit de dia/Jle; its fr<'qnent 
though by no means con::;tn.nt }) l't?se nce in chlorosis might be 
ta.ken to prove tha,t in this disease, no less than in an;cmia, the 
tota,l rol 11111e of the blood 111ay be reduced aml the 1·enons system 
umlerfilled in consequence. But, as I ha1·e repeatedly said, an 
exactly opposite stn-te of things (hypcralbnminosis an<l polym
mia) 111ay likewise exist in chlorosis. Ilow far the presence or 
absence o( a. venous murmur in the neck may enable us to judge 
of the prnbable volu111e of the blood (whether increased or dimin
bhed) is more than l can say. Neither ccrn I Yonch for the cor-
1·ectness of the th!'ory g i1•en in the chapter on ~\n;cmia to explain 
the mechanis111 or the phenomenon itself. I am free to own that 
I g~we 1Iamernyk1s \"icw as the one genera ll y accepted, without 
in any degree making myself responsible for its accuracy. 

Although most o[ the circulatory symptoms or chlorosis may 
be referred, like those in anremia. to the alte1·ecl compo~ition of 
the blood-the two morbid processes overlapping each other ancl 
having cel'ta in or theil· features in common; s till, many cases of 
chlorosis possess a character of their own, viz., the arrestecl de-
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velopment or the arterial system. It is clear that the nanow 
calibre of the arteries in chlorotic subjects must offer a perpetual 
hinderance to the circulation, independen tly or the other pheno · 
mena of the disease; a hinderance which may manifest itself most 
ma,.kedly when associated with the oligocytluemia (or oligochl'O· 
nucmia), but which is con tinually present apart from thi s. l\fol'e · 
orer, it is plain that the degree of the hinderance will vary with 
the varying volume of the blood. The more blood there is, and 
the more na rrow tho arteries, the greater will be the di spl'opor
tion between the weight to be moved by the heart's coutractions 
and the resistances opposed to its onward movement. Inasmuch, 
h owever, as the ,·olume of the bloou chiefly clepencls on the pro
p ortio11 of albumen in that fluid, and this, in its tul'll, on the 
supply of no ul'i shment, it is clear, as Yirchow points out, that 
lite patienL" s previous alimentation must exert a deciued intlu
encc on the amonnt of labor imposed upon the heart, as well as 
on the structurnl condition of its muscular tissue. Ernry muscle 
whoso fnnctional acti,·ity is exalted takes up plastic material in 
grpater abundance, and gradually becomes hypcrtroph iPd; to this 
rul e the h eart b no exception ; accordingly, a hypoplasli c con
di tion of tho Yascul:ir appamtLlS, when it coex ists with a liberal 
supply of nourishn11?nt and a proportionate augmentation in the 
Yolumr o f the bloocl, must needs be followed by hypcrtl'Ophy of 
till' left ,·entricl<' . Such hypertrnphy has actually hee11 obsened 
in eliloroti c 1)at ients, its existence had ng been pl'Oved, not 
merely by tho usual sig ns ancl symptoms during life, bL1t by 
post-mortem examination (cf. p. 531). On the oth er hancl, should 
the supply of nouri sh ment be insuffi cient, ancl the total Yolume 
of tlw bloocl correspondingly small, there will be no occasion 
for tho heal't to become hypertl'Opbiul; i t may then be found 
or normal size or eren, like the g reat a1-teries, imperfectly de
Yeloped. Thus we are able to explain, in a f.1i d y s imple a nd yet 
safo;factory way, the great cfo·ersity among indidclual cases of 
chlorosis as regards the anatomical co ndi t ion of the heart and 
many or the clinical symptoms. Concerning the latter, Yirchow 
expl'essly sta!Ps that the tl1inness of the arte1'ial walls associa ted 
with their diminishecl calibre (so long as they remain exempt 
from fatty clrnnge) lt>nds rather to increase than to impair th eir 
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normal elastici ty ; this increase in their elasticity wlwn combined 
with hypertrophy o[ the left ventricle. manifesting itself by an 
iuerease of ten~ion in the yascular an'::t~ at the }Jeriphery which 
may display i tself in the form of a" fluxionary diathesis" with a 
tent11•ney to rnptmc of blood-Yessels ancl extrarnsation of blood. 
This wou ltl th row some light on the occasional oceurrence or 
]Jremature or 0xcessin~ menstruation in chlorotic females; the 
frequPnt association or chlorosis with cady menstruation on the 
one hallll, ancl mcno1Thagia on the other, being thus brought into 
connection with the state of the heal't and a1tel'ies. On tl1 e other 
hancl, it is equally clear that a pl'ecisely opposite condition of 
the cii·culati on may be anticipated when the volnnw of the blood 
is relatil·ely small, the heart baclnrnl'd in its cle1•elopment and 
the blootl·prcssure accol'dingly low ; though a chlorotic state of 
the blood is er en more readily dereloped undt>r such conditions 
in gl'owing g il"l s than when the supply of nouri shment is liberal. 

The functi onal disol'ders to which the rnluntnl'y muscles are 
liable in chloro,;is an' similar, upon the whole, to those associated 
with ol'tlinal'y amemia of con,;iclerable se,·eril y; hrnce, they clo 
not require any very deta il ed consideration here. Inasrnnch as 
the chemical pro9esses associa ted with muscular eonlraction are 
not plwno111Pna of ox idation, bu t phenomena of dissociation of a 
tota lly different order (p. 381), it follows that chlorotic patients, 
al though their blootl may be very poor in oxygen, will be able to 
do 11111scular work- like both healthy and anmmic pe1·,;ons-at 
suitable intervals; they will often be capable of violent, though 
momentary efTot·t,; (e. (/., they may stamp th ei 1· feet when 
enraged, or dance furiously at a ball fol' a shol't time, etc.). But 
as the functional restoration of the actirn muscles requii·es a 
liberal supply of oxygen, chlorotic persons a!'e just as incapable 
as those who suffer from anremia, of continued exel'ti on; hence, 
their power of doing mechanical work is almost more limi ted in 
time than that of healthy people. Hence, too, the feeling of 
W(':lriness that oon comes on-jnst as in ordinary an:cmin
whose probable ori!!iu I ha,·e di o;c nssPd elsewh t>1·p (p. 383). This 
Jt~cl ing is a most effectua l safeguard against disagl'et-"ablP dl-'mn nt1s 
on the mu;cular system of chlornti c pntiPnts, 'rhosP lwhavior is 
often paradoxical enough to the bys tanders. A chlorntic g il"l 



will bP incapable o( undergoing any exertion for which sh!' is 
not incli1wd, owing to the fatigLLe it speeclily occasions; on the 
other hand, she will be quite able to undergo the same or e'·en a 
greater amount of exertion, pl'Ovided it givps hPr pleasure. Pot· 
instanc:e, it is more common for a chlorotie girl to dL•clinc f;OlllP 
light domestic duty or a short walk, than to n'fose to dance at" 
hall. This cont1·ast o( seeming ability with secmi11g inability 
ceases lo be puzzling if we take into account the different d1..'gree 
O( psychical resistance offered by the patiPnt to her 0\'N])OWCr
ing sense of we::uiness in the two casPs. Tlwso cx:11nples mnst 
suffice for the elucidation of the pathology of the phenomena in 
question. 

'rl1e other nervous symptoms attending ch lorosis, numerous 
as they am, belong for the most part-like the liability to fatigue 
after muscular ext:rtion-to the wide domain of "irritable weak
nPss." ~\s teg:uds their paithogeny, accordingly, they res('mble 
the analogous symptoms present in an>emin,. But tlwir excep
tional intensity in chlorosis is espec ially calculatecl to throw 
light on their origin, by suggesting their intimate relation to the 
lack of hmmoglohin. Clinical experience, imleed, has shown 
that "irritable weakness" of the nervous system is especially 
common in those forms of aiuemin, iu which oligocytosis is " 
lead ing factor. \Ve might, therefore, anticipate, a priori, that 
this conc1itio11 of the nervous apparatus would ex ist in chlol'Osis, 
where the hremoglobiu is oiten so excessively reduced in q uan
tity. 

There are two points, however, that must not he overlooked 
n,mitl these attempts n,t explan'1tion. First, that chlorosis is 
almost exlusively a disease of the female sex ; seconclly, that it 
is essential ly " disease of the period of sexual de,·elopment in 
that sex. Now, we know that the nervous system in women is 
especially liable to " irritable wen,kness" and irregularity of 
tone; so much so, that '' nel'vous symptoms" are more common 
in women than in men, whatever be the malady from which they 
happen to he suffering. Further, we know thn,t the female 
sex nal orgn,ns oftr,n form the starting-point of a morhid Cl'cthism 
(" hysterieal, " from ~<T<pa, the womh) of the entire function of 
innervation. Ahnormn,l nutritive ancl plastic processes more 



CllLOROS!S.-SPECIAL SYMPTOl!ATOLOGY. 541 

often give rise to all the protean manifes tations inclucl l'tl uncler 
the name or "hysteria,., when they arc loJalized in the fe male 
generatire organs, than elsewhere. It is not in any degree fortui 
tous, tlwrefore, that all sorts of trifling nervous symptoms shonld 
,·ery frequently make their appearance in perfectly hea lthy gil"ls 
a t the re,·olutionary period of sexual e,·olution; symptoms more 
or l<' s clecideclly hy terical, and only manifes ted at such other 
periods as those of prPgnancy, and of morbid cli sturbanre (in 
function or in nutrition) of the generative apparatus. Should 
the predisposition to unstable equilibrium of the lll ' ITOUS system 
clue to age ancl sex be reinforned by a chlorntic condition of the 
bloocl, we 11 a,·e every faci li ty fo1· the der elopment of the symp
toms of hysteria. Hence it is, that these symptoms ar~ usually 
more marked in chlornsis than in any ord inary form of anremia. 
I bel ieve fo r my own part that certain bizarre peculiarities, mere 
frequent and more severe in chlorntic than in anmmic patients, 
and which ought not to be hastily di smissecl as p lwnomena of 
simple " initable weakness, ·· are to a great extent nervous 
seizurC>s wh ose starting- po int is in the generative apparatus, and 
which are only prnmot,,d, not actually cansetl , by the chlorotic 
stated the blood. I allude to the morn! perver:;ity, the curious 
likes ancl di slikes, the craving (piece) for all so1·ts of queer things, 
some eatable (co ffee-beans), some uneatable (l ead-pencil s, earth, 
straw. etc.) , which are often displayecl by chlorotic girls. F or 
exactly tlw same symptoms are not uncommonly obsent>d, with
out any trace either of chlorosis or an:emia , in hea lthy women 
during pregnancy, and in patients suffering from leuconhcen, 
tlexions :lll(l versions of the uterus, etc.; to speak more generally, 
in W0111l.' ll whose sexual organs nre in nny way nfiectecl and who 
becomt\ in consl'q uenre, " hysterical.· ' 

The respiratory troubles of chlornt ic patients are purely fun c
tional , and are, upon the whole, Yery similar to those c-omplainecl 
or in anremia. The accelerated breathing ancl tlw slight cough 
(whil'h so often lmcl u s to suspect lnng- mischid) are both of 
them 1w1Tous, and probably clepencl on abnormal initabili ty of 
tlw respiratory centre and of the senso1·y 1101Tes of the larynx, 
tr:lCIH' a, e tc. The pa1·oxysmnl dyspncea brought on by exe rti on 
is intimately connected, on the other hand, with the dist urbance 
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or the pulmonary circula tion which e11 sues immediately upon 
acute exhaustion or the heart, and g ives ri se to an accumulation 
of carbonic acid. in the systemic blood (cf. p. 403). 

,\tony or the digestive organs is as common in chlorosis as it 
is in anremia. P or its causes, see p. 340. I ham already sug
geskcl a prnbable explana tion of the pervert cl appetites and 
crarings di splayed by chlorotic patients in comm on with preg
nant and hysterical women. 

The pale ancl watery state of the urine points, as I ha1·e 
already said, to a diminished metamorph osis o[ nitrogenous 
tissue and a diminished destruction of reel corpuscles. If we 
want a theo ry to account for the pale color of chlorntic urine 
and its po1·crty in urea, we must assume that in chl oroti c sub
jects tissue- metamorphosis is not accelera ted, bu t retarded, and 
that the reel corpuscles are not clisintegratecl a t a quicker rate 
than usual. (Cf. the subseque11t section on the '"Essential 
Nature of Chlornsis.") 

The in teresting di1·ersity in the beh,,·ior or the menstrual 
function, which has recently led to the se tting up or two di stinct 
varieties of chlornsis-amenonhoic and menonhagic-may be 
very simply acco unted for, according to Yirchow, by the cliffer
enccs of structme presented by the genital organs in different 
cases. He points ou t tha t delayecl and scanty menstrna tion, or 
complete absence of the catamenia, are Ye1·y probably connec ted 
wi th retarded development or 11ypoplasia o[ the uterns and 
orari (:'s; premature and ex cl:1ssh-e mens tn1ati on, on the other 
hand, with early maturity or J1yperplasia o[ those organs. The 
degree of development attained by the internal organs or genera
tion, aml their functional energy, depend in theii· turn, to some 
ex tent, on such accidental conditions as the supply of food, the 
q uantity and q uality or the blood, the propPlling power of the 
l1 eart (p. 536), etc., and may therefore be experted to rnry con
siderably in different cases of chlorosis. But they do not exclu
si1·ely depend on causes external to the grnital organs; for the 
growth ancl functional maturi ty or all parts of the body-and, 
not kast, oC the female sexual organs-cannot be regarded sim
ply as " ma thematical fun ctions" of the variables : alimenta
tion, composition of the blood, and power of the heart. They 
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undoubtedly depend ou cer tain inherent conditions of a heredi
ta ry order, likewise (viz., the nature of the germinal area in the 
Plllbl '.}'0 Ot1 t Q( wlJich the generati re organs Ul"C cle\·eloped, Uncl 

l11<· nut ure a nd intensity of the erolu tionary impul se commnni
ca lt•d to it at the moment of conception), i. e., on conditions 
lrun•ahlt• lo both parents. For example, should the earli est 
rut1i111 e11ls of tli e geni tal organs in the nnimpregnated ov um 
chance to be imperfect, or should the erolutionary impul se com
munica tetl by conception be inadequate, then neither the utmost 
liberality o( alimentation, nor an abLtnclan t snpply of blood, nor 
vigorous action of the heart, will avail to compensate for this 
aboriginal defi ciency. 'The sexual organs will re111ain relath·ely 
hypoplasti c, or will be late in ani\"ing a t functional rnat iu·ity. 
Cotll"ersely, a strong hereditary tendency to sexual co111pleteness 
may happen to coexi st wi th a clcti cienry of blood a nd impe1foc t 
de1·elopment of o ther parts of the body; under such circum
stances we may find menstruation bo th premature and abundant 
in cases where we should not otherwise have antici pa ted any 
such phenomena. There is yet another cause by which the 
1wriod or development, the intensity , and the nature of the sex
ual functions may be inttnenced- n, C'a.11 sc whi L' h experi ence 
shows us to be common enough, ancl which consists essentially 
in peculiariti es of i11ne1·vation. Ero tic fancies, and direct stim
ulation of the senso ry nerves distribu ted to the P'U"ts of gen
el'ation, may give ri se to incrensecl vasculnrity anc.l functional 
acti r ity of those parts. There can be no doub t tha t ma ny of 
the obst>rved differences in the age at which the ca ta mcnia make 
their first appearance. and in their abunda nce under similar 
condi t ions of habi t ancl constitu tion, ought to be asc ri bed to 
inHuPnres propagat<•tl ra ther through the nerves tha n th rnugh 
ti ll' blood, though they may secondaril y modify the amoun t of 
blood sup plied to tile organs of genem tion. 

N ature and P atltogeny of Chlorosis. 

" 'e ha,·e hi thr rto confined oursel ves to an analysis of th~ 
phr nomena presrn ted by chlorosis, wilhou t empl oying the empi
rically ascertained facts as a basis for further speculations con-
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ceming the essential nature and pathogeny of the disease. Still, 
the reader who looks between the lines will have perceived in 
what direction I am disposed to seek a boml of union between 
the causes and the symptoms of chlorosis. I will now attempt 
to explain my Yiews on the subject more directly, and to deduce 
the pathogeny of the disease from its essential characters. 

The symptoms of fully de1·elopecl chlornsis may almost all 
be traced, as I ham alrmdy shown, lo an abnormal condition of 
the blood, and-to speak more precisely-to a dPfi ciency of 
hmmoglobin witl1out auy corresponding diminution in the albn
minates of the plasma. The results or chemical analysis are in 
harn t0ny with this view; they likewise point to the ex istence of 
an oligocyth rcm ia or an oligocbrommmin, '1. e., to a reduction in 
the number or red corpuscles, or, at any rate, to a defect in their 
chemical constitution. The state of the urine-especially its 
poverty in coloring mat ter and m ea-makes it appear in the 
highest degree unlikely that the cause of the anomaly in ques
tion is to be sought in an inrreasell di sintegration of the red 
corpuscles or a partial removal of their h;cmoglobin ; it indi
cates, with an approach to certainty, that the true fault lies 
in an inadequate renewal of the reel corpuscles-sometimes, 
perhaps, in an arrest of their development , owing to which they 
do not become thoroughly impregnatecl with colol'ing matter; in 
either case, to put the matter shortly, in an imperfect evolution 
of the blood. Of course, I am only speaking of those cases of 
chlorosis (forming a vast rnajodty) which run an apyretic course, 
the rare examples of so· called "febrile chl ornsis" (p. 53.)) not 
y<'t having fonnll their true place in our pathologi<-al systl'll1. It 
is quite possible that in the latter, from the moment that an 
abnol'lnal rise or temperature sets in , increased disintegration 
may be associa ted with hindered dC\·elopment of reel corpuscles 
as a constant result of every rnriety of pyrexia (p. 339). E1·en 
in these cases, however, the fe,·e i· does not generally set in till 
the chlorosis is fully established; hence, it cannot possess any 
constant or essential , but only an accidental signifi cance in rela
ti on to the development of the chlorntic change in the blood. I 
shall have mol'O to say a\Jout this subject in the appendix to the 
present chapter. 
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Although the usual symptoms of chlorosis invariably indicate 
that the formation of red corpuscles is hinclerecl or clef<'cti,·e, 
what we know about the causes of the malady forbids us to 
reganl its mode of origin as inrnriably the sa me, or, in ot lwr 
wonb, to allirn1 that its etiology is uniform throughout. In 
many ca es the disease has its roots at a great d l'pth in the 
patient's constitution, ancl therefore shows a tenden<')' to resist 
all treatment and to recur again ancl again. fo otlwr cases its 
roots arn nearnr the surface; it is of a more transil'nt kind, and 
admits of permanent cure. Although a sor t or p t·l'disposition 
may be made out even in cases of the latter class, sti ll this pre
disposition is of so general a character and so r·omplctely within 
the limits of health, that it cannot be dignified with the name of 
an act ual noxa . Of course, I am alluding to the predisposing 
influence of age and sex, both of which are of g reat-nay, of the 
,-ery g reatest importance as causes of chlorosis, and yet arc 
normal attributes of the affected indidclual , incapable of being 
classed among " independent morbid sta tes.1

' At most, we are 
only able to allirm tliat nearly all chlorotic pati<' nts are young 
(at all e,·ents, when the malady break s out for the fit·st time) and 
o[ the female sex ; we cannot allirm, conversely, that nparJy all 
young wonwn are or become chlorotic. Sex and nge al'e only 
''physiolog ical antecedents," not "pathogenic comlitions" o{ 
chlorosis. 

The physiological predi sposition clue to age and SPX may be 
to some extent, though not perhaps fttlly, accou nted for by 
rettec ting: CJ) That the production of reel corpuscles is prnbably 
h\ss nrti\·e in the fl\male than in the mal p, nml that the n~gre
gatr number of th ose corpuscles, ori at any rate, th e pPrcPntage 
amount of hmmoglobin in the blood, is decidedly smaller in per
sons of the former sex (p. 206); (2) that at tlw period o( li fe when 
chlorosis is most apt to become dernlopPcl, th p female is 0xposcd 
to conditions which may 1·ead il y lead to a disproportion hl'tween 
thP dPmancl fo r and the supply of reel corpuscles--01· funct ion
ally a<'livc lu1'! moglobin; for, whil e the body ns a whole is s till 
g:rowi11g rapidly, tho generath·e organs incrt?ns ing in size, th o 
vas('UJnr !')"Sl<'Lll extending both in length ancl breadth, men
strnalion fn·qtwn tly se ts in, and tends actually to diminish the 
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numbe t" or the red corpuscles. " re might accordingly anticipate 
that the criti cal epoch of commencing menstruation would be 
fav ornble to the de1·elopment of chlorosis, also that the risk 
woulu b<• proportionate to the early appearance and abundance 
of the catamenia, to the rapidity with which the body grows, to 
the rate at which the genital organs approach maturity (p. 513). 

But, even before the appearnnce of the menses, the grnwth of 
the body generally, and of the sexnal apparatus in particular, 
uiny make l:Hge demands upon the blood; and the prnvision of 
red corpuscles or of hremoglobin may nm short, if for any reason 
the fun ctional energy of the cytogen ic organs is impaired, even 
without any col'l"esponcling defi ciency in the alimentation of the 
organism; for the production of red corpuscles and of h remog lo
bin, though uncloubtedly inflnenced by the supply of nourish
ment (p. 314), is more or less independent of it anu governed by 
conditions of another order likewise. _\mong the latter must be 
included, in the first place, all those external, predisposing and 
exciting causPs which have already been enumerated in the 
section on Etiology (as we are able to judge, d posteriori, from 
their undoubted influence in promoting the development or chlo
rosis). Foremost among them are wnnt or exercise, rest less 
nights, premature over-exertion of the minc1, and depressing 
emotions. or a ll the causes, l1 owever, by wh ich the energy of 
sanguification ancl the degree of individual li abi li ty to ch lorosis 
is governed, the principal one is the intensity or the original 
impulse to the proliferation of reel corpuscles implanted in the 
system at the moment or conception, a ncl which continues to 
regulate the plastic power of the cytogenic apparatus. " 'hen 
this is rPlatively freble, a predisposition to chlorosis is unaYoicl· 
able; this may 1·rmain latent for a long time when other circum
stances are propitious, but is certain to break out sooner or later 
as a gPn nine illness. Should the congPnital hypoplasia of the 
blood lw or great intensity, an earl y attack o{ severe, recurrent, 
aml pPrhaps incurable chlorosis will resul t rrom the lack or cy to
genic energy . On making a post-mortem examination in these 
CUSPS we shall often find that the a rrest or development was not 
limi tPcl to the fo1·mrcl elements• in the interior of the ve~sel s, but 
in vol vecl the rnsntlat· walls as well. 
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This is the point at which the results of embryology and those 
of morbid anatomy (whose importance was first distinctly recog
nizecl by Virchow) combine to throw light on the pa thogeny of 
many, perhaps of mos t cases of severe cblorosis. The rnscu
lar wall s and their contents are both derived from the same para
blasti c tissue of the embryo which furni shes the large g rou p of 
the connectil·e tissues (His), and which, penetrat ing from e,·ery 
sicle into the lacunro and interstices left between the archiblastic 
structures, fnrni shes them at once with a supporting framework 
aml a source or nonri shment. The corpnscular elements of the 
blood are descendants (morphologically and chemically altered) 
or the parnnchymatous elements or the cy togenic organs; they 
are, m01·eover, very closely relatecl to those corpuscular elements 
or the connective t issue from which the inner tunic or the vessels 
i · developed. F or the cytogenic organs themseh·es are nothing 
more, in the first instance, than lacnnar protrnsions from the g reat 
vascular tree-brood cavities-the oi.{termost layers of whose cor
puscular lining a1·e continuous with the inner wall o[ the vessels, 
while the inner layers of cell s, undergoing p rogressive mul tipli
cation, furni sh the rudiments of future reel bloocl -corpuscles. 
Let us suppose the inborn clefect of cle,·elopmcntal energy to 
extend not merely to the blood, but to the corpuscula 1· lining of 
the vascnlar tree as well. A hypoplasia or the rnscnlar system 
will t]l('n be inev itably associated with the hrpoplasia or the 
blood, ancl we shall find th ose anatomical imperfec tions in the 
arterial apparatus which Virchow showed to be constan t in cases 
or se,·ere cblorosis. Lastly, should the fail ure of clcr eloprnental 
energy extend to yet other parts of the parablastic tissue or the 
embryo, the entire connective substance o[ the body may parti
cipate, to a greater or less extent, in t11 e clefecti 1·e ernl ution of the 
blood and rnscnlar apparatus. The cler elopment or the skeleton 
may be retarded and the stature of the body dwarfed. Should 
the congenital feebleness be restricted to those portions of the 
pnrnblastic tissue from which the blood ancl vascular apparatus 
jointly originate, we shall have those more common form s or se
vere chlorosis in which the patient' s well-grown body betrays no 
ou tward sign or the deep-lying fault in her constitution and of the 
imperfect config uration of important internal organs (the vessels). 
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I think I haYP made my Yiews concerning the pa thogeny of 
chlorosis reasonably clear, and have pointed out the Jiue along 
which fmt her knowledge may be looked for. I am of opinion 
that, although the p roblem has not yet been completely soh-ed, it 
has been brough t appreciably nearer to a definiti ve solution by 
the results of embryological and anatomical inves tigation referred 
to above. ·withou t, therefore, committing myself to a belief that 
all cases of chlorosis may be traced to one and the same origin, 
ancl fully admitting that the di sease may often be a temporary 
consrquence of a temporary dis turbance of hmma topoieois, I 
neve rtheless hold with Virchow tha t a majol'ity of the seYcrer 
fo m1s of chlorosis-especially those showing an obstinate di spo· 
sition to recur-are ul timately clue to a predi sposition, eithN 
inborn or acquired at a ,·ery early stage of development, and are 
therefore incapable of being radically cnred . 

Complications and Sequelm. 

The ordinary course of chlorosis is not unfrequently inter
ru p ted by di sorders of various kinds, which cannot be regarded 
as symptomatic, bnt assnme the posit ion of independent compli
cati ons. Such di sorders are either wholly accidental, i. e. , •10t 
in any way related to the original malady, or they may be co m
plications in the stricter sense of the word, i. e., the chlorosis 
may be connected with the secondary a!Iection as i ts predispos
ing or exciting cause. 

So fur as acc iclental complications are concerned, I need only 
say that chlorotic subjects are qnite as liable as lwalthy persons 
to become affected by clisease of any kind-mi ill 01· se,·ere, febrile 
or non-febril e; in short, that a chlorotic s tate o{ the bloocl 
a ffords no sort of immunity from the majori ty of other morbid 
proresses. Concerning the indi\"iclnal cha i·aetcr of such acciden
ta l disrases, I migh t repeat what I said on the sa me subjec t 
under anmmia (p. 410) . The intercntTPnt a ffec tion frcquPntly 
exhibi ts a mischievous or even maligmin t characte1· ; febrile di s
orders, more especially (pnenm onia, ontel'i c fe ,·er, the acute 
exanthemata, etc. ), jeopardize the pa tient's life at a relatively 
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early stap;e ill tlwir CYO]ution, by weakening the power or the 
]H"nrt, and so bringing on an adynamic condition of extreme 
gra,·ity. I t is clmr, morCO\'er, that the great deficiency of luemo
globin in the blood-a card inal feature of ch lorosis-introduces 
a constitutional element or the utmost importance into the his
tory of any sed ous intercnrrcnt disease. 

There arc other morbid processes which obviously stand in a 
much closer gcll(•tic rclatioll to the chlorosis. Ilcncc, they are 
mOI"e commoll ill ch lorotic than in healtl1y subjects. They arc, 
as I obserl"ed hdore, true complications of chlorosis. It is inter
esting to note that some of these processes, setting in during 
the course or a chlorosis, occasionally outlast it for a nriable 
length or time, thus passing from complications into sequelre. 
There are other forms of disease, again, which are sequehe of 
chloro is in a somewhat different sense. They arc prone to occur 
during the after-life of snch persons as ham sufl'ered from 
chlorosis in eal'iier years, especially when the latter malady has 
recurred. In such cases it is difficult not to attribute t l1e eal"lier 
attaeks of chlorosis, and the later outb1·eak of the other disease 
(whate\'er it may be), to one and the same ol"igina l cause, and to 
"iew them as joint emanations or the same pathological ten
dency; thus many of the g1m·er forms of chlorosis may assume 
a premonitory charncter in relation to certain ul terior dangers to 
whiclt the affert0d individrtal is exposed. 

Among diseases of the resp iratory organs, pl1thisis is closely 
relatl'd to r hloros is. \Vhen there is a predisposition to the 
former, its insidiou approaches are of ten begun under cover of 
a chlol'Osis at the time of puberty. , \.s an exciting cause of 
phthisis, chlol'Osis would appear to stand on the same footing as 
ana>mia. But it is, unfortunately, too common for the latent 
pulmonary mischief to be 01·erlooked, physicians ancl friends 
alike contenting themseh·es with the diagnosis of the chlorotic 
state, and paying no attention to the gradual approach of con
sumption. \Yhene,·er there is the slightest gl'Ound fo r suspect-

1i ng the existence o{ a phthisical tendency, either hereditary or 
acquired, we ough t to he most careful; the patient's outward 
aspect, her temperature, the physical condition of her resp iratory 
organs, cannot be too often reviewed. \Ve shall thus enjoy the 
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consciousness or badng done our utmost to a.void error, whatever 
be the ultimate issue of the case. 

Of immediate interest for the just appreciation of the true 
nature and pathogeny of many cases of chlorosis, is the special 
liability of the patient (insisted on by Yirchow) to intlammatory 
changes in the endocardinm. Such changes a.re a] most always 
situated in the left Yentriclc, more particularly (as is the rule in 
endocarclitis) in the mitral valve. Next in orckr of frequency 
come lite valves of the aorta. Sometimes both orifices on lhe left 
side of the heart are aiiectecl simultaneously (endocarditis 
valcularis mitralis et aortica). In a few exC<'plional instances 
the cndocardial lining of the rigl1t heart, especially the tricuspid 
Yah·c, is affected likewise. The liability of chlorntic patients to 
inUammatory changes in the endocardium is intimately con
nected with the imperfect dernlopment of lhc Yascttlar appara· 
tus; hence, we find it most rnarkec.l in those cases where narrow
ing of the aorta and of its greater branches is present, and the 
ltypoplasia. is, accordingly, not restricted to the blood (cf. p . 
Mi). Yirchow asserts that, of those cases of early cndocarditis 
which terminate fatally, a relatively large proportion are asso
ciated with congenital imperfection of the aorta; further, that 
pregnancy, and, still more, delivery, are fraught "·ith danger to 
such patients, who arc si11gularly liable at those pe1'iods to suffer 
from ulceratirc enclocarditis mnning an exceedingly rnaljgnant 
course. The comparative frequency with which both milcl, and 
especially severe forms of valvular inflammation in the left heart 
are found to coexbt with chlorotic hypoplasia of the Yascular 
system, leaves us to infer that the \'alvular enclocanlium must 
be unusually n1lnerable in such cases. This vulnerability is 
attributed by Virchow, probably with justice, to the abnormal 
strain put upon the rnitral rnlve more especially, by the systolic 
contraction of a hypertrophied Yentricle contending with an 
unduly narrow aorta. The sequence of events is clearly this: 
owi11g to the continued mechanical violence to which the valve 
is exposed, its tissue is thrown into a state of abnormal nutri
tive irritability; this renders it peculiarly susceptible to the 
influenee of any superadded noxa (rheumatism, septicmmia, 
etc.); aml it iti obvious that a very little will often be enough to 
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exaggerate the existing tendency into posith·e disease. This 
idea is carried out in fuller detail by Yirchow in hi s original 
memoirs, which the reader may consult for himself. lie will 
also find it worth his while to refer to those chapters in the 
p1·esent Cyclopmdia which are devotell to the pathogeny and 
etiology of endocarditis. 

Among the disorders of the digesth·e system to which chloro· 
tic subjects are speciaJly liable, perfo rating ul cer of the stomac h 
deserves a foremost place. I bave already obse1Ted (p. 411 ) that 
thi s complication is not uncommon in :11imrnia , and may readily 
be confounded with simple nervous cardialgia; the error of d iag
nosis preparing an unpleasant surprise for tlie physician. lt is 
enough that I should refer the reader to my preYious remarks on 
the subject, reminding him that the reln.tive frequency of gas tri c 
ulcer may he brought in to connection, in chlorosis no less than 
in a.uremia, with exi s ting imperfections in the vascular apparatus. 
In the first place those degenemtive changes which are even more 
common in ch]orosis than in amemia, may occur in the arteri es 
o[ the stomach and lead, first, to spontaneous thrombosis, nex t 
to circumscribed necrotic di sintegration of the mucous mem
brane aml the formation of an ulcer. Secondly, the degenerath·e 
changes in question render the vasc ul ar walls undul y fragi le ; 
their fragility allows cxt1·a1-asa tion to take p lace, foll o1n•d by 
circumscribed sloug hing of the rnucous membrane; thi s is 
another way in whirh an ul cer may be Iormecl. Lastly, it is 
plain tha t the risk of ex trarnsation will be heightened by hyper
trophy of the left w ntricle ; the latter, as we haYe already seen, 
inllucing a " flux ionary diathesis." 

The occurrence of cerebral hemorrhage in chl oroti c pati ents 
may be similarly accountell for; also those other hemorrhagic 
symptoms which occasionally confer a "scorbutic" eharncter 
on serrre chlorosis, bring ing it into a nearer conneet ion (e lini
cally) with progressh·e perni cion a nrr mia. Snch complieations 
o[ c· hlorosis are, fo r tnnatPly, not Yery common ; st ill , they do 
occur with snffi cient frequency to show tha t in the womb of this 
e1·e1·y.day affec tion, which is thonght so little of, there slumber 
a lt1g ion o{ dangers ,n11y one of whi ch may, nt any moment, bring 
tbl' patient's life to a premature and 11nexpected end. 
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Hysteria is the most common of the ne1TOlLS complicat ions of 
chlornsis. I ham aln•a<ly i1oint~d out that a certain instability 
o( nc1Tous equilibri um is an all but constant fc.at ure of tlt<• dis
ease, u11cl mny be aceountec1 fol", in some rn Pusure, by the u sual 
sex aml age o f chlorotic pati e11t::; . In many C'::u:;e::;, tl1PrPfore, 
what we hanJ to do with is not a fresh neurnli<" complication so 
much as a n in tegral symptom of the chlorosis. Shoultl the 
abnormal condition o( the ner\'Ons system be very marked, espe
cially il it otttlast the chlorntic state of the blood, it acqllir<'s the 
dignity o( a true complication or s~q llela. 'l'he boundary line by 
which hysteria, as a symptom, is separated from hysteria, ns a 
complication, is inevitably arbitrary; indeed, we can only feel 
justifi eu in regat·ding the protean perversity of the nervous func
tions as an independent complication, when we lrnxe actually 
obsen·ed i t to continue for some time after the other symptoms 
of clilorosis liave disappeared-when, in short, it has become a 
true sequela. But hysteria assumes this independent dignity 
Jess often than is u sually supposed; indeed, it may be aflinned 
boldly, that of all the varieties of hysteria, that associat<•d with 
chloL"osis is most aml'nable to treatment by remedies which 
remo1·e its cause by modifying the state of the blood. 

ChoL"eic paroxysms al'e not unco111mon in chlorotic patients, 
mol'c e"pecially if they happen to have all'eady suffered from St. 
Vitus' dance about the peL"iod of the second dentition. Epileptic 
fits al'e far more rare, though an ex isting tendency to epilepsy 
may be g reatly aggravated by the del"elopment o( a chlorntic 
dyscrasia ; indeed, the latter may cause it to break out fol' the 
Jil'st time. IC we limit the term "epilepsy" to those cases in 
which complete paroxysms, charac terized by loss of conscious
ness and combined t•Jnic and clonic conn1l sions, occnr peri odi
cally, we shall certai nly have to panse befo L"e we affirm that a 
person who has never previously snITered from them will mn 
any spec ial ri sk of becoming epileptic, owing to the appearance 
of chlorosis. Bn t iI we include ttnder the head of " Ppil epsy" (as, 
after G riesing<•r's unl'intll ed account o f " epileptoicl condition~," 1 

we m·e pel'fectl,r justified in doing) all those slighter mani(esta-

1 Arch iv !Ur P:sychiatrie uud Ncn•enkrnukheiten. Bel. I. p. 320. 
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tions of this terribl e disease which consist of " ascending 1·ertigo, 
sudden terror, momentary loss of consc iousness, paroxysmal and 
inrnlunta1-y movements of deglu tition, etc.," we shall Jind. in 
the ffrst place, that they are terribl y common, and secondly, 
that they may not unrrequently pass, after haring escaped not ice 
for years, quite suddenly into the typical form of epilepsy. It 
is in such cases that the development or chlorosis a t puberty 
seems really capable of acting as an exciting canse, and co1ne1t 
ing " epileptoid conditions " of a mild type, which have been 
considered beneath notice or entirely overluokecl during child
hood, into complete epileptic attacks. Sometinws, again , a 
person who has inherited an epileptic taint, anll shown no 
overt symptoms or it during childhood, will gradually de1·elop 
epilepsy as she g rows up, under the concurrent inlluence of 
chlorosis. 

The peculiar neurosis of the cervical sympathetic, known as 
Basedow's [Gra1•es'] di sease is unmistakably connected wi th chlo
rosis. Not only is it more common in perso1J of thl' fe male sex 
(Rose11lwrg, Taylor, Friedreich, and others), but it is espec·ially 
prone to occur in yonng women (A. Y. Graele), ancl p:uticulnrly 
in such as are cblorotic (FriPclreicb). The connection between 
the di sease and the abnormal slate of the blood is fur ther pro1·ecl 
ex j uvantibus ; for we often remove the thyroid enlargement, 
tl1 e exophthalmus, and the ca1·diac palpitation, sol <' ly by tonic 
treatment direc ted against the chlornsis. lndepentl ently of that 
enlargement of the thyroid body which form s part of Graves' 
disease, I ha1•e occasionally obsen·ed a simple, moderate over
growth of the thyroid in chloro tic subjects which appears to me 
to depencl in some way 011 the blood-change. I 1"we recently 
collated a series of obserrntions on young girl s in whom the 
symptoms of chlorosis at puberty were assoc ia ted wi th a certain 
degree of goitre, no sign of rnsomotor paralysis in the domain of 
the cervi cal syn1pa theti c (exophthalmns, etc.) being di scoverable. 
The tliyroid enla rgement, indeed, "·as morn like ordinary pa
renchymatons goitre of moderate in tensity ; its only pecu
liarity consisted in its being amenable to the same treatnwnt 
as tha t <'mployed against the chl orosis (compounds of iron), 
without the iodine preparations usually administered iu true 
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goitre. Though. I am unable to explain the connection between 
chlorosis and goitrll, I ham no doubt wha.tm·er as to its exist
ence. 

All the otlwr neuroses met with in chlorotic patients (e. g., 
the nerrnns cardialgia, headache, toothache, backache, etc. ), ancl 
the local diso1·ders from which they SLLlfer (e. ,r/., leucorrha:a), 
a.re eqnally common in ordinary an;-e rnia, and arc, m oreover, so 
indisso lubly bound up with the chlorosis itself, that they hardly 
deserYe tho name of complications. This is particularly true of 
the leucorrha:a, which often resists local treatment with success
ful obstinacy, and yields only when appropriate constitutional 
remedies arc employed to combat the chlorosis. 

In reference to thi s subject, the reader may turn back once 
more lo what I have stated on p. 3.)3 and p. 409. By 1rntting all 
my obserrntions together, he will lincl evidence enough to satisfy 
llim that the differences bet11·een am.cmia ancl cltlorosis-poor
ness of blood and green-sickness-as regards their complications 
and seq uehc, :ire of :i decidedly subordin:ile kind. 

Diagnosis. 

In setting down any particular case as one of chlorosis, we 
have first to cletermino t.he presence of the more imp0ttantposi
tive signs o[ the di sease ; secondly, to exclude such maladies as 
are clinically al lied to it, viz., the varions forms or ordinary 
symptomatic or idiopathic anmmi:i, :incl the leukhmmic process. 

Tho chief positive sig ns of chlorosis are: the p:ttient's age 
and sex (young girls being, in an overwhelming majority, the 
victims); the extreme paleness of the skin and mucous mem· 
branes, associated with rela ti ve integrity of nutrition ancl absence 
o[ emaciation ; finally, the predominance of functional over nutri
tirn disturbances throughout the bocly. The more completely 
the symptoms can be accounted for by extreme Jack or hmmo
globin in the bloocl (whether as oligocythremia or as oligochro
mrcmia), withont any hi story of antecedent hemorrhage-the less 
ma1·kecl thP a•sociat~cl phenomena o[ hypalbuminosis (rn:irasmus 
or clropsy)-the more assured the absence of severe organic dis· 
ease (especially of the lungs, stom:ich ancl bowels, kidneys, 
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spleen and lymphatic glands)-the greater the likelihood of the 
case being one of simple chlorosis, supposing the patient to be 
or the right age and sex. E,·en then, however, we must beware 
of comi11g too hastily to a conclusion; the patient's hioto1-y, the 
state of all her organs and functions, and her temperature, must 
all be carefully investigated before we can feel confident that 
our diagnosis is correct. Should there be no history of antece
dent blPeding, tltns excluding acute arnemia from among the 
possible causes of the existing bloodlessness; should the evening 
te111perat111·e be normal; should there be no sign of early phthisis 
in the apices of the lungs, none of gastric ulcer or of gastro
intest inal catarrh; should the disturbance of digestion be simply 
clue to atony of the diges tive organs-then we may decide in 
fa1·01· of chlorosis, and treat the case arcorclingly. Our decision 
will be confirmed by finding the mine inrnriably free from albu
men, the spleen of normal size, the lymphatic glands not swol
len , and no excess of leucocytes in the blood. In this way, per 
viam e.Tcl11sionis, keeping all the possible causes both or ordi
nary anwmia and o[ leukhromia in view, we may satisfy our
selves of the existence of trne ch\orosis ernn if the j)atient hap
pen to be under 01· over the usual age. " ' hen we suspect its 
presence in a patient somewhat aclrnnced in life, it will be neces
sary to ascertain whether she suffered from undoubted chlorosis 
at pube1ty and at various subsequent periods, or wl1 ether the 
existing attack is tho first of ·its kind. Sho11k1 the latter be the 
case, the ex treme rarity of a first attack o( chlorosis after the 
nge of twenty would leacl us to suspect the co1Tec tness of our 
original diag nosis, and to search with redoubled vigilance for 
other causes o( anmmia (especi11lly clisease of the stomach and 
kidnrp). On the other hand, if we get a history of repeatecl 
outureaks of chlorosis since puberty, it will be a priori probable 
that we ha1·e to clo wi th a relapse occuning in a constitutioa 
aboriginally predi sposed \o the disease. In such cases the rns
cnlar apparatus is usually imperfect, so that we may even infer 
the ex i tence of such imperfection during life. A deeply-rootPd 
nnd probably inborn pred isposition to chlorosis, associated with 
hypoplasia of the vascula r system, ma y also bP inferr<·d when 
we di scover symptoms of chlorosis coming 011 before ])Uberty-
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during childhood; symptoms incompatible with ordinary anre
mia, and indicating a deficiency of hremoglobin only. A simi lar 
conclusion will a lso be legitimate when we find an aggregate of 
peculiar symptoms, which we are obliged to term chlorosis, 
occtuTing spontaneously in a person of the male sex. I need 
hardly say that our scrnples will be diminished if the man be 
you.1g-about the age of puberty; for the sexual e,·olu tion tak
ing place at this period is favorable not only to the blood-change 
in q uestion, but also to the development of nervous instabili ty 
of a hysterical (sit venia verbo) type. 'Ve shall be all the more 
inclined to view a peculiar form of "anromia" in the 111ale as the 
a nalogue of chlorosis in the female, when we find not merely the 
bloocl·change, but the abnormal conclition of the net·vous system, 
and the boclily state generally, in some clegree analogous to those 
displayed by a chlorotic gi rl. 

It is of i111 portance, as regards the patient's prospects of fu
ture health, that we shonlcl know, with more or less of certainty, 
if imperfect de,·elopment of the vascular apparatus is associated 
with the chlorosis. llence, we want some other more direct 
signs of this condition than those derived from the JJremature 
occurrence of the chlorosis itself, from its obstinacy and recur
rent charncter, etc. The following may perhaps deserve to be 
regarded in thi s light : (1. ) Im perfect cleYelop111ent of tho body 
as a whole, duo to hypoplasia of tl1 e skeleton, s uch as is not 
unfrequently met with. (2.) Delayecl a l'l'ival o[ the generative 
organs at functional maturity. This is still morn c·ommon. 
Under this head may also be mentioned the a n est of those 1wcu
liar local changes in the rnammm, pubes, axillm, etc., that are so 
intimately connected with the sexual maturity o[ the feminine 
organization. (:3.) Premature and exccssirn menstrnation, when 
associated with signs of hypertrophy of the left side of the l1<•art, 
without the presence or any vah-ular mischief, kidrwy.disease, or 
olht•I' cat1se to aceount for the hypertrophy. (-!.) .\ccornpanyiug 
the Ion'going symptoms there may be a systolic mul'111 u1" audible 
about tlu_. origin of the aorta and a.long the ascending portion of 
tlH• arch. 8 11 ('h murmurs, of course, will only be ge1wratec1 if 
th0 \'C'SS<'l is unequally contracted, ancl the bloocl has to fo re<' a 
Fl!::isage thrnugh n. di::;J)roportionately nanow channel somewhere 
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in the first part of the aorta. Inasmuch, however, as the calibre 
of the vessel is usually nanowed i~1 a. more uniform manner, we 
need not <•xpect to hear a murmur Yery often. 

How chlorosis may be di stinguished from progressive perni
cious anmmia will be discussed in the appendix to the present 
chapter. 

Duration, Issues, Prognosis. 

The duration of chlorosis is sing ularly variable. This is 
partly due to the effects of treatment, partly to the va1·ying char
acter of the c1isease itselr in particular cases. 

There are \·ery few affections w11ose duration is so greatly 
influenced by remedies as that of chlornsis. Its grnve r fonns, 
when left to themseh·es or treated hes ita tingly or improperly, 
show not the slightest disposition to get well spontaneously, but 
may persist with undiminished intensity for years together. Its 
milder \':Hieties, for which we do not find it necessary to assume 
any dc<'p-rootcd constitutional cause, and which admit of being 
reac1i ly anc1 permanently cured by suitable remedies, usually run 
a very slow course when let alone. \\' hen horn mopathy was at 
the height of its popularity, many such "chronic cures" of 
chlorosis came under obserrntion. The health and strength of 
the unlucky patient were profoundly damag,'t1 for many weeks 
or months. Even at the present clay, when we come across any 
of the mystical adherents of that sing ular doc trine, we may 
fairly oll'c-r C\'e ry new case of chlorosis as a test of the effi ciency 
o[ their thPrnpeutic method. It may be affirmed. generally, that 
every form of chlorosis-even that which bl'gins in a subacu le 
fashion a nd nrns a mild course (p. 517)-tends to become chrnnic, 
and that, without appropriate treatment, it is almost certain to 
pron• tedious. 

Of course I do not mean to question-on the contrary, I wi sh 
to lay st ress upon-the fact that the malady lasts longer when it 
is se,·en· than when it is mild, whatever the treatment adopted. 
E,·en the removal of the fun ctional disturhanres raused by the 
abnormal state of the blood, and the i111pro,·eml'nt of the patient's 
complexion by the use of rhalybeate m<>dic-inl's, is a far more 
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tedious business when the malady b severe, when the tendency 
to it is ingrained and inborn. Still, even in such cases as this, 
vigorous and persevering treatment will be crownecl with a m Pns
ure or success denied to the physician who loses heart; that is, 
it will succeed in curing the patient for a time, nndPrstanding by 
the te1·m "curn" a removal of the ab1wrmal pale1wss, and a res
toration of normal capacity for exertion. But a radical ancl per
manent cure can only be looked forward to when the hypoplasia 
o[ the blood is or a more intercurrent kind-when it is chieily 
due lo outward causes. 'Ve. must expect the disease to recur 
once or more than once, whenever we are able to infc1· (from the 
symptoms desc ribed above) the existence of congenital imperfec
tion in certain tissues (the vessels and the formed elements con
tained in them). 

'nmt I have just stated shows that chl orosis often issues in 
corn1Jletc ancl permanent recovery; often, too, in rccoYery, com
plete or partial, with the probability of a I"elapse; also that 
neither or these fa,·orable issues can be expected witl1ont employ
ing energet ic and su itable therapeutic measures. Should the 
latter be omitted, ch ronic ill-health will usllally be the patient's 
lot, and may drag on to a relatively adranced period of life. In 
the graver forms of chlorosis the patient's health can only be 
maintained by ai-t, i. e., by the almost uninterrupted administra
tion of spec itic (ferrnginous) remedies. I know wom<'n who have 
been obliged to take iron for years, in order to continue free 
from chlorotic attacks. This unin term pted use or iron docs not 
in any way impair their general health ; on the contrary, they 
feel well and lively so long as they are taking it; their com
plexion is fresh and blooming, and they are quite equal to all 
the cla ims of domestic and socia l duty. "'hene\'er they try to 
leave off their medicine, they immediately begin to suffer from 
symptoms or chlorosis, and find themselves compelled to resort 
once more to their"' tiresollle pills." No one will question that 
this artificial health, such as it is, is better than no health at all, 
or that the issues or chlorosis are more ftworable, upon the whole, 
than those of lll any other constitutional maladies. 

Death, in chlorotic patients, is nearl y always a result of 
complications or seqnelre (quas vide), seldom oI the chlorosis 
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itself. The true place in our pathology of those cases of "malig
nant chlorosis" which are scattered through ou1· litemture
cases in which febrile symptoms anc1 hemorrhages occurred, and 
which ended fatally-has been rather doubtful since we ha»e 
letu·npd to recognize progtessive pernicious an~mia; for they 
probably belong-or, at any rate, some of them-to the laLter 
category. 

A111ong the accidental complications of chlorosis, intercunent 
febrile t1isorde1·s (pneumonia, typhus, etc.) commonly lead to 
death with symptoms of exhaustion. Of thosP complications, 
on the other hand, which are genetically conneetecl with Lhe 
chlorotic process, perfo1·ating ulcer of the stomach with difTn,;e 
pe1·ito11itis, and cerebra l hemorrhage, are the most Jikl'ly lo 
prove fatal. Tho most ma1ignant among tlie HPqnelcc or chlo
rosis are phthisis (not at all uncommon), and endocard itis
especially when it comes on after c1elil·ery. L"pon tllP whole, 
therefore, a favorable issue can only be guamnteeLl in cldorosis 
when the disease is nncomplicatec1, and can only bl' considered 
probable so long as there is no immediate risk or complications 
setting in. 

Such, then, are the grounds upon which our prognosis must 
be base(l. It would be premature and incorrect to gi,·e an 
absolutely favorable prognosis in all cases indisc1·iminatcly, sim
ply because the results of treatment are usually so brilliant. 
\Ve are only entitled to give a hopeful opinion quoad valct1t
di11e11i futurain, when we are able, for the reasons mPn tioned 
abo,·c, to exc lude any rooted predisposition to the disease (when 
the chlorosis is of a 1nild kind). \Yhen the symptoms, on the 
other hand, point to the ex istence of vas('u!ar abnormality
espccially if the c1isPaso has already recurred more than once 
(sc1·ere chlorosis)-then we must confinP our farnrable prognosis 
to the patient's prospect of life (quoad vilam). The prognosis 
is positi,·ely unfavorable, or, at all events, doubtful, when 
•'Omplications exist; cs1wcially if the patient is 111wxpL'Ctedly 
attacked by some acut<· febrile clisPase. Incleecl, the mere possi
hility of grave complications or sequelm (phthisis, encloearc1itis, 
gastric ulcer, etc.) onght always to be present to the mind of the 
physician, even when he is dealing with a case hitherto uncom-
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plicated. But if we set aside those possibilities, we may ,·enlure, 
in view of the probable effects of vigorous treatment, to give a 
hopeful prognosis in uncomplicated cases, so long as there are 
neither febl"ile exacerbations nor signs of a hemonhagic diathesis 
to approximate the chlorosis to progressive pernicious am:crnia. 

Treatment. 

From what I have already said about thP causes of chlorosis, 
it is plain that any propl1ylaxis, or a ny fulfilment of the indica
tio causalis, can onl y be attempted within ve1-y narrow limits. 
Since the malady is often-especially \\·hen se1·er0-thc expres
sion of a congenital hypoplasia of a particular class of tissues, 
aggranLted by age antl sex into po8itirn disease, it. is obvfous 
tlw.t such ingruinc·d ]KtthologiC'o-physiological conditions can 
neithe1· be prc1·cnted nor eradicated. Hence the prophylaxis 
and the ca usal t1·eatment of chlorosis must be limited to the 
modification anti remo\'al oi those factors which ar<' often acces
sory to tho den'lopment of the discast', or favorable to i ts Prnlu
tion, an<.1 wliiC'h mainly consist, as we have alre:lll y seen, in a 
wrong way of )iring-in unsuitable occupation both or mind ancl 
body. I ha\"O aln•auy alludt>d, under the prophylaxi~ o[ arnc
mia, to the points which arc of most importance in this conner
tion; it will only be necessary for nw, thereforn, to make a iew 
explanatory addi ti ons lo my pre\"ious statemen ts. 

So fa r as tl1 crc is any prophylaxis o[ ch loro"is, it must consist 
-es1)('cial ly if we have reason to fear the ex istence of hPl"Pditary 
or inborn predisposition-in enclea.voring to strengthen the con
stittttion of a gil"l <luring her childhood, and particularly at 
the criti cal age of puberty, by appropriate training. Those 
measures should be p1·efen ed which we know from cxpe1·ience 
to be ralcuhl ted to increase the energy of mokcul:u change and 
the activity of the organi c innctions-l'S]Jl'Cially that of sanguifi
cation. Young gi rl :5 who arn likely tu sufTel' from ch lol'osis, or 
who ha1·e already suffered from it, must be li beral ly suppl ied 
with food l'ich in cytogenic material; whl'll possibl e, thernfore, 
with meat. Farinrt('l'OllS and saccharine food, c1ish0s containing 
much gelatin an<l fatty matter, and culinary dainties, are less 
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~nitabJ1•; nay, they an .. en.m to so11u• extPnt ron t1 ·a- incl icatt>cl, 
i11mm1ueh as tll1•y tencl to 1'1.'tard tb:-;ut>-11IPtnrnorpl10:.;i:-;. lfPnc·p, 
the common practice o[ ordt-' ring a milk -e m.._ .. in 1:'pring and a 
grape-Ctu't-> in autumn is less u seful in ('h}orosi:-; than n strict 
injunction that the child, girl, or \\"Oman ,Jionld eat a sli c<> of 
jui"Y n1t•at, Pither l'oasted 01· boiled, eve1-y day, wlit>ther Rhe 
wishPs it or not. Fnrtlwr, young women whos1• ronstitutio 11 is 
of the relaxecl type, and whose blood i; renewPd loo ,Jowly, 
Hhoukl lw conqwlleil lo tak<· open-air Pxercioe daily, <'V<'ll in the 
winter months; \vlu•n tl11 1y arc confined to the llou sc•, thry rnust 
c1en>te thPlllH1.1h 'PS rn o1·p to domestic work than to a11y ::;t>lknlary 
oc('upation such as S(.l wing, l'Pa(ling, music, etc. \ \ ' lwn opportu
nities for PXel'cise are lacking (as in great C'itiPs and a111011g the 
:-;o-callecl " uppt'r ., classes), they may take ]Pssons in gyuma~Ues 
or in swimming. But tlwse hygienic effort t') must not be exce::;
~ive j WC lllU::it b(>al' in rnincl that the formation Of rl'cl C'Ol'J>llSf' ll:'S 
is promoted by mocletate ('Xercise, not by on:.•r-fatig ue of the 
11111scular system, and that bodily mm-ement b only be1wficial 
wlien it becornrs a daily 1mbit at regular intl:' rval s. )for('OY f' I', it 
is of the last impor tance that sle<'p should not be int<· rfPrPd 
with . Notl1ing elm"':-; lllOl'P to c111:'ck tlH' hPnlthy development of 
a youthful ('()nstitution tl1an sitting 11p at 11ighl ; till' sleep thus 
lost is but impel'fec tly made up by broken re t during the ensu
ing clay. Important as bodily activity unqtwstionably is for 
young Jacli es with a predisposition to chlorosis, that actidty 
must not consist in going ont every night to balls and parties, 
ancl retmning l10me long a[ter midnight to sePk inadequate 
repOS<' by way of preparation for renewed exerti on of a similar 
orcler on tlw mo1TO\\". Social excesses of thi ; kind are most pre
judicial to the hea lth of girls ancl young women, ancl promote, 
as experience sh ows, the d e,-elopment of chlorotic symptoms; 
on the other hand, it would be both cmel and need less to forbid 
all balls ancl parties to young people merely becan e they hap
pen to be predisposed to chlorosis. So Jonp; as rip;orons measures 
of thi s sort are not enjoined by special foat m es of the case (f. g., 
a tendency to Jnng-mi,chief. cardiac symptoms, etc. ), we nerd not 
pla<'e an occasional appearance in soc iety or at a ball npon our 
index; snch innoc<'nt pleasures may be allowed in modera tion . 
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.. \ gain , a:-:> l poin ted out in ::ip1'ak ing oI arnpmia, Yery hot 
wpafher 111H1oubtPdly exerts a l'l-'laxing i11liuP11<'1' 11pon thP con
sti tution, intP1frres with sangnifkation, nrnl may, LhcrPfor1•. in
<TPase a prl'disposition to chlorosis. \\"h <'n sneh prl'd i,;p o><ition 
exi~b:, and cirrmrn;tance:::> permit, prophy1al'tic- nwasurP~ i-;houl<l 
lw adopll'd. \\' hat tlwse measmes are, 1 han· aln·ady stat1·d \]>. 

420). l may :ul11 hen' that, besides spending the sun11J1t •r montl" 
in .. \lpine ne ighborhood~, chlorotic laU.i e~ whose honw bin a city 
or in a low-ly ing inland n •gion may cl< .. rin' grPat benefit from 
r1..•rnornl lo o ur no1'Lhcrn s.:aboa.n1. Jn mountai n riliages. tht>y 
are hracpa by tlw climate: and tlwir nuti-ilin:. proce~::;e:-; are 
8l i111ulated by walking exercise, dimbing, t>te. #\t the sea-::;ide, 
hathing an<l <'xpo;; ure to the impact o[ the wa1·ps pxerts a st ill 
mon' 1wwprful fofluPnrr on nutrition, an inlluence hm;til1-' to 
the de1·elop111ent of chlorosis in n. rPlaxPd organirntion. • But, 
"·hellwr the patient he sent to th<' hills '"" to the Sl'a, it is o[ 
rt•a\ importance that she should be withdrnwn ior 'ome "·eek,; 
from lH•r rnrnal sunounding:;. ancl all owed to lin-• n. mon"' natural 
antl frl'er lif<'. F m· there can be no doubt that thP claim:; of 
so-C'alll'cl "'cull m·e n press Yery hea,Yily at tltP JH"P:5Pnt tlay on 
young g irl ><. 'l'lwy nre mofe oft<>n rnnilked tlian th1·y usecl to 
lw, to a syst<'mntic trnining of the intellect ancl thP Pmotions. 
wl1o~c primary an(1 llll$rtlisfactory rP:mlts an-' S('1f-n~:-:il' 1·ting Olll
ni sei<'nce a11c1 g nshing sentimentality. I ha1·p alrmtly ><:l id that 
a, training O( this SOl't is Very prone to mak e an PX i ~ting pre
disposition to chlorosis culmina te in an ontbrrnk oC tl11• diSt'ase; 
1lenc01 a. tempora 1'}' remo\·al from honw nnc1 home inJlttc•nc·p:; b; 
lik1•ly, apart from anything else, lo proclncP n. good died on 
th•• lh·n lth of a yonng g irl. F or, without saying a word in farnr 
o[ those sing ula r· "resorts for the air-cure,'' th e dreary mono· 
tony of whos<• scrn<'ry is only matclwcl h)· the rnde a,·commo
clation, foml , ancl soc iPty, pro,·icled for 1·isitors, I can nffll'ln con
fic1 Pntl y tlr:tt a surnnwt· spent in "OlllP plea8a nt local ity among 
tlw hill~, at the sea-side, or clse1dw1"e - quit!' ap:u·t from any 
Of tll<' rolJ:ttl' l"Ul advantagPS that ll1U.\" lW cl PrivPd from Uil', exel'· 
cisP, bathing, <' tc.-ot"ten afforch a you ng lady lwr only chance 
of <'srapinp; for· a timP from the shackles of her convPntional 
home- life a nd tlte bnr·den of superfluous icleas, emotions, ;csthe· 
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t ic a nd sc ientific aspi ration>, etc., she is mad<' to cany. Cai ... 
must be ta k!'n that the good pffects of the cha nge are not too 
S]lPPdil y effaced by a return to th<> usual rnu tine of wi ntp1· life, 
with ib d ose rooms, lesson ~, coneerts, and social amu::;e1rn.:.nts, 
nllll t hat the g il"l 's li fe at home should be regulated in accord
anc:P with natu re and common-sense. 

ln fornwr yPa rs, when a ca11sal connec tion was believed to 
ex ist bPtween chl orosis and the birth of sexua l appetite and 
eroti c fan cy (cf. the terms rnorbus virgineus, pallor cunanlium, 
elc.), it U8<'Cl often to be a question whether earl y maniage with 
its na tural <"Onsc•quences migl1 t not prel"cnt the cliscase. In my 
opinion, onl y a eynic woulcl ask such a question at the present 
clay ; for, even allow ing that the causa l connection were really 
p ro1·ed to ex ist in a ma:jori ty of cases, there would rema in strong 
objections on the score of morali ty against recommending m:u 
riage on such g rounds as this. As a fact, however, there is no 
shatlow of j11stificati on for the belief that the erotic instincts 
of such girl s as become cblorotic are at all stronger than those 
of their healthy companions (cf. p . 523). Moreover, expPrience 
shows us tha t a deep-seatecl tendency to chl orosis cannot be 
emdieated by the usual consequences of ma trimony ; for the 
disea8l' recurs again ancl again in a vast number of manit>cl 
women, both young ancl miclclle-aged (p. 511). Lastl y, many 
women wh o suffer from tempor:ny chl oros is jn g idh ood, g l'Ow 
in to old ma id; wi thout any return of the cli scasc. It is pl a in , 
therefore, tha t marriage is no more a 1)1'ev<'nth·e of chlornsis 
than fa il urc' to gratify sexual appetite is a common cause of the 
dismse. ~led ica ll y, therefore, we ha1·e no rmson to recomnll'nd 
ea rl y ma rri ap;P fo r such a purpose: and we may hope tliat both 
t lw publi c a nd the pro fession will gradua lly a rrirn at more decent 
opinions co 11 cprning the origin of ch lol'o:-;is. 

Htill , we now ancl then meet with c·aRt.'S in which manfage is 
acld ~nbk-not inclt-ecl as n pre,·entin• measm·e- but with u. yjew 
to the fulfilm ' nt of the indiccttio causalis. Jn s1waking of the 
exciting can'<'~ of r hlorosis, I poin tecl ou t (p. 516) that emotional 
inl-tuences, u~pec·i u.11 y of a clepn:.ssing k ind, rnig lit be among 
thl'm. Thu s, f . .rJ., when a p1wlisposition alreacly ex ists, ume
qui ted a O:ection, or a love-affair nipped in the bucl by parental 
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intPrference-in a word, disappoin ted lo,·e-may prodLLCe chl orn
sb in a yon ng girl. So too home-si ckne~s, di ·ag reeable stu
rou nc.ling~, aml other depressing intlu enn•::; may act in a simiJar 
way. 'ho uld tlw physician succeed in clisco\·ering ancl remov · 
ing the cause of dPpression-e. g., in the firs t-named in ::;tance, by , 
overcoming tlH• parents' di slike to their daughh->r1 s maniage-he 
will thereby fulfil the indicatio cait.salis in the particu1ar case, 
and possibly help to cure the chlorosis. In other cases of an 
analogous kind , the relief of nostalgia by sending the patient 
hom P, or effect ing some favorabl e change in her c il ·c umstances, 
may with equal rigl1 t be in cl uded among" remedit~l measures.'· 

But I need not linger over the fulfilment of the i1iclicatio cau
sal is; it consists. a fter a ll , only in the removal of accessory 
ca uses, wh ik t he true cause of the disease cannot- in really 
severe cases-be in any way eradicated. So far as these acces
sory causes of an outward kind exert a pn'disposing influence 
and are connected with a wrong mode of life, the measures to 
be adopted against them are the same as those I have d escribed 
under the heacl of Prophylaxis. Of the exciting causes (among 
whicl1 the depressing emotions jLtst alluded to may be classed) 
the most frequent one, vh.. , commencing menstruation (p. !5 13). 
cannot be p.-eve11ted in the in terests of an ex isting ehlorosis. \\'e 
arc not acquainted with any mea,ns ol'. arrpst ing that 1w riodi c 
fon ction, once establi shed, which would not be foll owPd by grn,·e 
consequences. Further, it is a questio n h ow far we ought to 
interfere with the amc norrhma that so eommonly sets in d uring 
chlorosis by admini stering emmenagogues; a lso, i( we ought to 
meddle with the menstrnal function wlwn its appearance is un
duly delayed (till the sixteenth or eighteenth year, or 1•vpn latl•J") 
by the chlorosis. For the vast majority of cases these questions 
may be unhesitating ly a.nswC'recl in the ne-gath't', for thP anwnor· 
rhCl'lL and the delayed appearanc<> of tlw catamenia are both of 
the111 1 a:::; a rulP, co11_,..,·eqtu~11r:es o[ the chloro:·d~, wh ich may be::;t 
be 111 ad1• lo yield by approp i-iate specilir treatment or the pri-
111ary cli~.H:ase; thry cannot be vi<-'wPd as its r·auses, Tequiri11g to 
hP removPcl as a preJim inary measure. l n a veTy ft-"w case::;. when 
an obstinately r<'e urrpnt chlorosis is asso(' iatcd wit h ex treme 
delay iii the appearance of the cata111 enia (later than the ,e,·en-
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teenth yPa1·), we 1mLy po,;sibly !incl it d Ps imbl f' to g i1·p mild 
Pmmpnngogu<'s in c:onjnnction with a ~ystf'matic· c:our~P of robu
rant trt>atmr11t1 for tlw a«tidty o[ the ey togt> nic organs m11 :..;t 
oln·ion,;ly hP afft'ctf'd by the state of the g<'11<'1·a1 i"'' functi on no 
lt>s:::; than hy various other causPs. Obsl:'1Tation:::; on <"n:..;trah•d 
mal~~ an cl 8payet1 females (both o( the human :::'])C('i e::; and an1ong 
the lowp1· aniuinl:::;) ::;how that a certain lkgrt'"'e of o1igo('ytlia•inia. 
-a rvlaxt•d type of cons titution, with" IPndPncy to pnt on fat 
- l'<'tHllls [1·0111 artificial suppress ion of the sexual funrrion o. 
X ow, H the ehlorosis bf' associat<'d with u1111'11'll torpor of tl1e 
reproductive system, manifesting it self by tl"' absc•nc·p of any 
sign of mem~trna.tion in girls of sen-"ntf.:.'Pn or eighteen, tl1en• can 
h~ no reason against our assuming prnvi .-:; io11ally tl1nt gentle sti
mulation of the gf'nernth·e apparatus by I he 111iltler ernmena
gognes may exert a fa\'Orable influellCP On fhl' Jiypoplasia O( the 
blood and tlw chlorotic ,;tate as a whol<>. In sucl1 '"'"'s-and in 
,; nch ca ·es only-I can l'ecommend th e addition of al oetics to 
fnrnginous compounds from personal experieuC'c of their useful-

I usually prescribe reduced iron with aloes in a pilular fo rm for such cases. In 
the vast majority of cases of chlorosis, however, l rather :tvoid givi ng aloes on 
account of its cmmcnagoguc propcrLi cs, e, {]., when l want to reli eve the !Jabitual 
constipation o f chlorot ic patients by means o f compound laxuti\•cs . . 

G1·eat as may be the value of the pl'Ophylartic rn easm es dP
snibecl above, much as we may desire to fulfil lhP i11dir·atio 
wusali.~ when th<' di,;ease is alreacly present. tlH•1·e ca n b1° no 
doubt that our <' hie[ duty in any case of chlornsi•, \\'ltether re
Cl:' Tlt 0 1· of J on~ standing. whether mild or :;en.-" l'P, whether a fir:::;t 
uttafk or a rl'lap:..;1', eonsi::;ts i11 a prornpl anc.l. t.->llt•rge tic fulfilment 
of the ir1dicatio morbi. F or all the 111eas u1v · l1itlwrto described 
for the pre,·ention or the radical c t1re of the disease often turn 
out inad<'qnat<'; the chlorosis comes on in spite of them, and 
once clen' iop rcl it usually persists under a plan of treatrnent 
exclusi,·rly diPtet ic. On the other hand, remedies calculatPd to 
alter tlte composition of the bloocl almo~t always enabl l' u s to 
achiPve a brilliant, tltoul'h often only lt>111porn ry s ttccess, e,·en in 
;evere cases and under the most unprnmising conditions. The 
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hohl and f'rpe u:::;P of irn n h; of mm·p import:i nct> than a. meat diPt, 
exerei :-;~', ~ I PP p, a cu11ntry )i[p, :::ea.-bal lii11g, m ountain air, l"Pf(ttla

tion of thP <• n1otional life. l do not hPoitatP to ""Y t1"tt a eottple 
of boxes of stePl pills 01· any other a<"tive prepar:ction of iron will 
do a <"h lorot i<" girl morn good than the most <"01nplirnt<·<1 plan of 
tre-alnwnt in wil iC'h iron ocr upje-s only a s ubordinn.tp place 01· is 
postpo1wd to a long <·011rs0 o[ ·'preparatory tn'a.tment. ' ' 

'!'h,•r(• io H<"alTPl.)' any point in the rapeuties so full y established 
as tbe 2·0111arkab\e d licaey o[ il'o11 in n•moving a.II the synrptom::-; 
of "lliorosis. Tn oth<• r forms of d isease, attench-1l by 1L1m'miu, this 
rndal may be n, va luable reso urcf', hnt in none i::; iLs lw1wfi cial 
effpc·t so i111mecliate ancl dramatic as in ll'ue e ltl o ro:::;i ~;. ~[orf•o,·cr, 

as I 111Lve alt·Pady pointed ou t, a conrse of·· 1m• pamtory treal
mt.-> nt" is rl'nlly nccPssary in many of the ::;y mpto 111atic fol'ms of 
aiut~niia. bPiore we ('an proct•ecl to Ol'der i1·0 11 ; the n•rnpdy may 
fo r a ti mP bl' rontra- indieate<l by t he prPse1w<' of ~e 1·en· dyspep
sia or of iPn'r, which have lob<> p:ol rid of in the first instm1cP. 
}foreove1·1 wl1en ilt P oligoe.rt1t<·l'mi~L i:::; a~sociatP<l with n11y markf'<l 
clegrC'C of primary and ~econdary 11 ypalbuminosis, a great ntl'iety 
o[ " r obomnt 11wasun·s" muot lw employed (P. [/., suitabl P cliPt) 
in co njunction with iron if the aw-l'mi c sympt o ms are to lw :-; nb
dued. On the other hand, the more s u re we arc tlmt [t givPn 
case is one of true chloros is, the more con nd('llt Wt-' :nP that it is 
not one of sy mptomat ic anromia clue to some la tent viee of con
st itu tion, 01· o[ chlorosis combined with ordinary an:rmia, the 
more certain will be the e[ ect produced by the immediate and 
exd usive administration of iron. Niemeyer , in his rna stedy 
chapter on the treatmen t of chlorosis,' says very jus tly that 
wlwn the disease is uncomplicatec1, elabora te directions about 
diet. nxercise, etc., are superfi uous; we nePcl not force the patient 
to take quantities of meat or milk against her will, or make her 
wea 1·y herself with tedious walks; we need only g irn lwr iron 
in la1·gc closes in order to bring hack the color to her cl1 eek s and 
to rrstore lwr strength. For my own val"I , I folio"" Niemeyer 
in a ll owing my chlorotic patients pedect freedom in their choice 

1 Nic:meycr's Practical Medicine1 translated by Humphreys and Ilaokley, Vol. II. p. 
72,}, 
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of food and the amount of exerci"e they take, when once I ham 
satbJiPd rn.n«•lf that they are really suffel"ing from simple chlo
ro~b, and not [rom symptomatic or idiopathic a1Hcmia; and in 
thP vasl rnajol"ity of cases I find no reason to regret my absolute 
relianc<· upon iron . ,\.Iter the chlorosis itself has been cured, 
and not before, I give directions abou t food, exercise, anil so 
forth, in 01·der, il possible, to pre,·ent a relapse. For I know 
that tlw patient, when once she has got back her appetite and 
"t1vngt h, will gil'l' lH·rs<• I[ to tl10 C'anying out o[ my instru ctions 
Jar 111orP willinµ-ly tl1a11 i[ I had botl1e rPcl ]1pr, while sti ll weak 
antl ill, to do things usnally mo~t repug11ant to personH in hPr 
hoclil_r co11dit io11. 

How is the <>xcoptional efficacy of iron in chlorosis to be 
ac:countPcl for! Tlwn .. iE:. experimental eddence in foyor of the 
lwliP[ that iron increases the formation of 1·ed co1 puselt>s, or, in 
otlwr word~, of the iron-eontaining lice'moglobin i and we aln•aily 
know that an oligocytlucmia or ol igochromromia is the essl'ntial 
elPmt·nt in chloro~is . Fl'om ,,-hat 1 ~ai<l about thP n~P o[ iron in 
amcmia (p. 460), the rcaclPI' may recoll1•c-t that the 111 Ptal was 
s1wc ial ly indicated in prnportiou as tlw oligocytlucmia p1·edom
inatl'd o,·er the hypalburninosis and other assoeiatPd alterations 
in the blood. IIPrH'i·'1 we might expect iron to lw ve l'y serv iceable 
in chlol'osis, sine(' the blood-change in this malacly aff1•cts the 
colored Pl( 1 !l1Pnt!:! n\01w and with g reat sen'rity. Com·c 1 1·sely, the 
ndmirabJP t.'ffecl of ferruginons remecli~s in purP, nnc·omplieatt.'c1 
ch lorosis affords the best argument in fa,·or of the abon• lh<'ory 
concernin<; theil' mode of action, ancl also in suppol't of thr dew 
hitlwl'to adoptc•d <'Onceming the natun' of the alt0m.tion in the 
blood. Por, when the action of a remedy is at once so f'tl'iking 
a11cl so constant, it may be aclclucecl as empil'ical evidencP in 
fa1·ol' of a theol'y conceming the mode of action of the remedy 
in que:;tion, as well as of a theory concerning the natul'e of the 
morbid l)rocp:-;::-; . 

.\notlH'r point in reference to the pffert of iron in chlorosis is 
less easily under,toocl, dz., that large <lo"•s of the remedy cure 
the disease tar more certainly ancl quickly than small ones. 
" 'hether large 01· small closes be given, the quantity of iron 
actua ll y absorbed is insignificant: this is clear from the black 
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colol' of tlH· Ia•tl'S aftPr a con ::; idt~ rnblt.• doKt', dt11• a~ it is to tllP 
fo rmation of in >olubh· irnn :; ulpltid,, in tlw how~I. Ne\'P ltheless, 
a ::i Binz ju::;tly remark~, the adrn i11i::.:ti-atio11 of small d o:-.eK, 1·p<·om 
m f" 11clrd by :so me writt>l'::i on theore tical grn u11ds. haK ll l·n•r he{'ome 
}Jopular; and my own \·ery nurnero11::; ub::H.•rvatio11 '") ha n~ con
vinct•cl 111e of the hnm Puse superiodt .r of' large do-;t•s h1 the 
treat111 p11 t, of trne, u ncomplicated chlornsi;-;. I h a"e not1..•s of 
many ('a,ses in which c:hlorotic pati en ts Wl' l'i.;' tr<'atl'd " rationally., 
for 11w .. 11y Wl'Pk s with small and '· cautiow·;ly i lllTP:t.sPLl ·· dos1..1:; 
of iron without appreciabl e benefi t, reco\'('l'ing very quit-kl.rafter 

I had preseribc>d lite remedy in RufficiPnt quanliti1 •s. J nm "' 
s m e of the good effpc t of iron in large doses that T pn·l'vr tJ·patin~ 
my tltlorolic patient s at home. to sending tltt>111 lo i':it. ;lloritz. 
Pyrn1011r, lhib111·g , el('. For the act ion o( th1'0<' rnineml \\'UtPrs 
in ..Jdorusis, owing to the relnti1·ely small proport ion of irnn tli t>y 
contain, is fa.1· slowpr and more uncertain than that of phanna <·P 11-
tieal compounds whose strength may be regul atPd hy tlie pre
scl'ibe1.. "\\'" hen the patient' s lips and ch eek s have regu i1wcl 1 !1t•ir 
color, wlwn she is once more able to enjoy lite an(l 1H o \·e111t·11t. I 
rccomnu.:. ncl a Yi si t to a watering-place : and I quit1~ lwl iPn· that 
the eJJ'ern:.•sc ing clialylwa te "·at+..>r:-; just rl'ft•1Tvc1 to, i n l'Oll1bi 11arion 
witl1 the ot her i11Yigorating co ndili on ~ o[ lifr in ~L ~] u•altli-r<•:.;ort, 

may pre\·ent a rclnpse in cases wlH'l'P a p1·edi t-:ip08i t ion alr1'allr 
ex ists, and rnny rende1· that predisposition latent fo r a l'onsid1·r
nble lenglh or t inw. 

I h ,l\·e alrmdy said all I lu11·e to say aboul tlit· l'l 1oil't' o( a 
ferruginous ('o m pound (p. 470). 1 e11u111c1·at1•d t l1<• more impor
tant preparations of iron anll hrietty analyz~ll tlwi1· respel'th·e 
11w1·its and (]pfp(·t:;. I need on ly adll that I agn•t' \\'itlt Niemt'}'<'r 
in thinking the do:::;e of more importaneP than the eomponml 
selt'<' l<'tl. It may he well, hclll·e1·er, to choo,;e thosP preparations 
which a 1·p }past l ikeJy to i111pai1' diges ti on t'\"t•n in lal'ge tlosl'~. 

Accordingly, 1·educed iron. pp·opho,phate of i ron, and oolutions 
of thp snlts or iron with otganiu add::;, are HJWl' ially worthy of 
reco111111p1ulalion. At the Basie Hospital.""' a lw:t.\' ' trmt chlo
rosi:.; with Hl a.ucl 1 s pill s, modiliell in conformity with NiPnwyer's 
snggt>stions (1211 pill s instead o( the 48 boli l'lTOllln1L'nd1•d by 
Bland). And we are so thoroughly sati sfied with tl11· c ff1'd of 
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theoe "pilulae r111lil-hloroticoe," of whi<"h from 8 tor; are tak»n 
thrice daily, thaL we hare no inducement to rary our tn't1tn1ent 
of the disl'ase. \\. hether the :;ingLliarly prom pt aml certain action 
of thes<' pills is to be attributed to their contain ing potassium as 
well as iron (both of them entering into the tom position of the 
red blood-corpuseles), b a question that may fairly he asked, 
but cannot be positi1·ely arn;wered. 

Although we assign the foremost place among om remedies 
Ior <"hl orosis to iron, ancl although we treat the disease, from the 
1·ery Hrst, with il'On a lone, still it must not be forgollL•n that 
thi:-:. ml'tal only removes the symptoms, lea,·ing li1L1 inhtrent 
tendPncy (the> congenita l hypoplasia of the blood and ''''"'·ulm· 
system) nntouchecl. \\' hen this tendency is deeply root<'d in the 
system a relapse is ve1-y likely to occur sooner or later aftt'r the 
iron has been discontinued. Such relapses must be t1·e>lled in 
<'xactly the same way as the original attack, and yield quite as 
readily to treatment, though only for a time. 

\\' lmt I ham already stated shows that thPl't' is no 11eed to 
look for any substitute for iron. .\ttempts to vindicate [or othPr 
renwclies, e. ff., manganese. a place in tl11: trea.tmPnt of chlorosis 
(Hannon). have all ol them been cliscreditPd. Attempts lo Pstah· 
Jish the ex istence of a. ''manganese chlorosis ,, i11 contradb.ti rw
tion to an "iro11 ch lorosis ·· harn compl ete ly failPcl. I. neeil not 
here stir ttp sueh a ntiqnatecl n1bbish; the reader may i11 slilute 
inquiries of hi:; own into the history of thempeutics without my 
help. 

But I must not omit to mention that cases of chl oros is <lo 
oc·cur in whieh irn11 i::; temporarily eontra-indieatPcl: otht>l'ti, too, 
in which thP iron must lw cornhi1wd with other l'Pll1Pdi1 1

;-;. It is 
not any din'r,ity in the nature of the chlorntie proc·•·:<s it self that 
n•mlt'l's it necp::;::;ary Ior us to dPdatt• frorn our u~ual mode of 
tn·at111e11t. but thP pl'esentP of compliC'tllion:-:.. :-;y111ptoms1 or 
~PquPla• n•quiring independent l'OnsiclPratio11 . lrnn is conLra
imlicat<-cl whPn thP symptoms of tniP chlorosis C'OL'xist with Lhose 
or ga:-;t1fr talanh ( fnned tongue, di::mgreenble ta:ste in the mouth, 
<:ompktC' nnorPxin, oppres::5 ion at the epigastl'i1un. an<.l nausea). 
The immC'cliatl' ntlminist1·ation of irnn in ~• case of this 80lt would 
nggrnvatt> the gustriC' ~.rrnptoms; hence, it i::; better to begin with 
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some }Wt>pamtion of rhubarb, and to kPPp LhP pa.tit=>nt on low 
diPt until tl11• tonguP is ('lt>an. Simph• frebiPllt'~s of tlie digP.sti,·e 
organs (to lw di~ti11g11h~hed from true dy:;1wp:-;ia h.r tl1e s igns 
errnmemted on p. -!u7) doPs not in nny way eontm-inrli c:itc the 
use or iron; on the contrary . the bohl ad1ni11btration of iron is 
the best m ode of stn•ngthening the functional l'llPrp;y of thr 
peptic glands, etc. Accordingly, befon• we decidt' against fron, 
we must tak e all the symptoms in to carerLtl eo rr sitlt,ration, antl 
only deJer the use of the rcmecly if W\' Iecl sure that Lhe mucous 
lining or the stomach is structurall y diseased. 'l'lte pt·esence of 
an uleer in the stomach renders it sti ll less capable o.f bear-ing 
fenug inous compounds than does a state oI catanh. Iron will 
sensibly aggrnvate the trouble.::; due to the ulcer, riz., LhP ra1·~ 

dialgia and vomit ing. But, as I have already J)Ointetl out 1 ga~

tric ukt•r is by no means uncommon as a re::mlt of chlol'o:-:is 
(p. 551). On the other hand. simple nerrnus car·clialgia, without 
ulceration, is relatively common as lL sy mptom or chloros i;. and 
it is most readily curecl, togl't lwr with the }Jl'imary di;o:;Pa'::'P, hy 
g ivi ng iron. Hence, H cardial gia ancl vomiting make thPir np· 
pmntnCP during an attack o.f chlorosis, or if a patiPllt or ch lo
rotic aspect co111Ps uncler medical observation with the symptoms 
enumerated above, we rnu::;t take care to exclmle the pn•s<-'nce 
of an ul cer before we prescribe iron in the usual rnntine way, 
antl make a carefu l examination with this possibility in view. 
Should t1WH! be great tendemess, on pressurC', on'r a circum 
scribed portion or thP epigastrhun-shoukl tlw storn aeh be intol
erant or any kind o.f foocl, the presence of an ulcer may be 
l'iewecl as probable. \\'e must then proceecl to employ ope
cial tr·eatment (Carlsbad water, nitrate of silrer in eonsiderable 
closes, etc., with an appropriate cliet) before pn·scr·ibing iron. 
On thP other hancl, shoulcl there be no nr a rkecl epigastric ten
derness, shouill the carclialgia be morl' pron<' to occu r when the 
stomach is prnpty, we may regard the phenonwna as simply 
1wrvons. l rnn may then be prescribed at once, though tenta
til·ely and in small closes. by way of precaution. Lastly, it is 
clear that febrile compli cations, if the fon•r be al a ll severe, will 
tempora ril y eo11tnt-incli cate the use of iron (p. 408). 

Sometimes, agai n, tbe inclitatio symptomatica, or the pres-
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ence of some tlefinite complication or sequela, may oblige us to 
combine il'on with other l'emedies. For instance, wlwn the 
paliPnt t>xliibits nel'vons symptoms of a marked kintl, and the 
malady takes on a hysterical character, brnmide of potassium 
or ol llP I' nel'vine remedies may be given together with the irnn. 
\\"hen chol'eiform paroxysms occur (as they not unfrequently 
do), arsenic (fou r to six drops of Fowler' solt1tion three times a 
day) may be combined with the iron; I recommend this combi
nation with great confidence, for the mnscular unrest of such 
patients generally yields to arsenic with almost magical rapidity. 
I cannot, of course, find room to allnile to all the possible or 
even to all the more com mon varieties anc1 complications of 
ehlornsis one by one. The reader may refer, especially for the 
treatment of complications, to the co1wsponding chaptel's of this 
Cyclop1cdia. I ought, perhaps, to say that in ch lorosis. as in 
onlinary an;cmia, the patient's diminished power of resistance 
ongllt never to be lost sight of. Heroic measu1·es, es1wcially of 
a lowering kind, are dangerous. owing to the oligocyth:rniia. 
As a general rule, the physician ought lo tum his allt•ution to 
the chlorosis itself, apart from its complications; and iron shoultl 
be prescribed as oon as possible in order to rescue the patient 
at once from the clangerou' predicament in which she fill(!; her-
8elf. 

Finally, under no cil"Curnstances ougl1t ordinary therapeutic 
prrcautions to bP 1wglected. The state of the bowp], shou ld be 
carefull y watl'lwcl. Chlorotic subjects usually exhibit ti ten 
clency to c01rntipntion which is often severe, ancl may cause great 
trouble and annoyance. Small doses of a mild aperient water 
(half a glas' to :i g lass of the excellent Hunyadi Janos water), 
takPn the first thing in the morning, or a cup of St. GP1·111ain tea 
on retiring to bed at night, will usually suffice to meet all require-
111<'nt$, ancl to insurt> an adequately copious semi-solid motion 
in Lile course of the forenoon. 



Appendix to Chlorosis. 

Progressire Pernicious Aummia. 

(Bienner.) 

{Syn : Essen tial l\Ialig nant Anremia. Essential F ebrile Anremia.] 
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X \'II L p. LJ9 (1873).-Bii>rrn,.r, Corrcspondcnzhlatt f. schwcizcr Acrzte. 
Jall rgang IL (1 872). No. 1.-Pon.fick, Berlin. klin. Wochcnschrift(1873). No. 1. 

-Imrrvn1w1tn, Dcutschcs Archiv f. kliu. )led. Bel XUL S. 20!J.-Pe1·l, Vir
chow's .Archiv (187:3). LlX. S. 93.-G. Gfroerer, :Memorabilieu XIX. 3. S. ll(i 
( 1874).' 

Historical Int ro1luction . 

The pathology or an:l'mic processes has lately been emiched 
with sonw interesting cases clescribed by Biermel' (1871). Such 
cases lrnd been noticed and described before, bat they excited no 

1 Po..,T):('HTl--T.-After the present article was ready for the prci::.s and partly in type. 
J received n. copy of Sclwd(s iuterestiug paper entitled "Contributions to our Know· 
ledge of the Perniciou'!i Forms of Auremia" (Allgemeinc Zcit«chrift fiir Psychiatrie. 
X.XXJt. 11. To my great regret, I found myselC unabl<' to make any uo;c or the cao;es 
of progre<;o;i\•C lethal amemia in some forms of se\·erc brain disC'a.-;c which he recordi::.. 
A'!i regarcl'!i their etiology. they undouhtedly belong to the clni::.s of i::.ymptomatic auru
min, and ought, therefore. to h:tve been referred to in the first part of my ::uticle Ion 
the Ordinary Forms of Anremia). As regntdl! their symptoms, on t.hc other hand, they 
arc very like. if not identical with. "progrei::.sivc pernicious ;.m:-emin," and nccordingly 
d('~Crvc to occupy nn intermediate place of their own. But thiR bybrid chnrncter of 
Sr/wf'1'.~ cnRCR m~dc it so peculiarly difficult to refer to them, or to incorporate them a.Ii 

any point in my manuscript. that I determined, however unwillingly. to a\•oid alluding 
to them nltogether. ThiR foot-note has been introduced iu orJer to direct the reader's 
a.ttentiou to I.he origiua\ memoir. 



:-:ipPr ial i11b•re:-:t. a11cl no llPti11itP plaef' wa:o. a~sig1h•d to tl11·m in 
Olli' va.tholo~ital systPlll. Biermer c1ed8ed a general term to 
<lenot!' l1is g roup of ca,es: that term-" progressive pemicious 
an:emia "'-appPars ,-ery suitable in the present state of our 
kno\\"ledge, and I hare accordingly retained it. 

In Bi r1·mer' s fi1·"t paper he gave an account of a co nsiderable 
number (liftPen) of cases of a peculiar, malignant form of anm
mia, which lmll tome under bis notice at Zcirich since the year 
1867. The addition he thus made to the vast domain of anmmic 
p1·orpsses was an important one, and, by including hi s cases 
under a special name, he confe rred an independent position on 
this fonn of anmmia. But Gusserow was really the first to 
enrich gymecological litemtnre with an acco un t of several cases 
(five) o[ "extreme amcmia in pregnant womt> 11 1 " which were 
likewise observed at Zcirich. Apart from minor differences (e. g., 
absence of hemorrhag ic symptoms in Gusserow's cases), there 
can be no doubt that the two sets of cases agree in their essen
tial featlll'<'S, viz., in the extreme degree of the an:emia and the 
remarkable malignity of its course: and it is of considerable 
importance, for tlw determination or the causes of tlw di sease in 
question , that both Gusserow and Biermer wrote at Ziirich- the 
concentration of the observed cases in a relatively small topo
grnph ical area, like the canton of Zi\rich, apparently pointing to 
the ex istence of some local cause of exceptional intensity. That 
analogous cases have lately been met with elsewhere is proved, 
e. (/., by a memoir from my own pen, published in 1873, contain
ing a d1>tailed account of two cases of progressive pemicious 
ana'mia that came uncler my obserrntion at the Basie Hospital: 
:1l so by a paper of G. Gfroerer's (of Heilbronn), published in 1874, 
describing a ca~P or extrenw fatal amemi::t. in a pregnant woman, 
which forms a complPtP lwndant to the cases recorclecl by Gus
serow. 

I ca nnot here enter into the question whether the observations 
in our older li t<'ratnre of extrenw fatal amemia, associated with 
hemon·hagie symptoms (maligna11t purpura)-or of frbrile chlo
rosis, with R<·orlmtic symptoms, rnnning a snbacutc course 
towarcls a fatal isstw- or of extreme fatty llegenerat ion of the 
hea rt, without rnlvular disease, in young people, especially 
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young }H'Pgnant wompn- ought to be incl1ulP<l 1111der tlw clisPaSP 
we al'e now ronsitlt.:.rjng. _\..ny l1Ptai1Pd analy~iK of ~uch records 
won1cl bP ont of place, as I am not writing n monogravh on 
progre::;:;in' pernicious anremia. Suffice it to ~ar that Biermpr"s 
disease may very easily be confoum1N1 with a rnri<>ty of otlwr 
aliections which resemble it both clinically aml anatomically. 
e. r;., with leukhromia (myelogenic leukh:emia '). 01· with CPrtain 
infective (liscases mnning an unusual course (typhus, puerperal 
fe,·er), or, lastly, with some forms of poisoning (by phosphorus). 
Bnt then.i arc some cases-e. g., that long ago publislH.ld in a 
condem;ed fonn by Zenker (18:JG), and recently completed by an 
account of the post-mortem examination (1874); also several of 
those rPrordPd by E. \\'agner- which must be viewed as 
undoubted and highly instructirn examples of progressive pern i
cious an;cmia. On the other hand, it is \"ery doubtful ,;hethPr 
the case or fatty heart and sudden death, olN'n-.,a hy C. 
lleclwr' in a woman just after deli\"er.r, wa:; really similar to 
tho;e of Gnsserow ancl Gfroerer, for there is no history of pre,·i
ous anmmia coming on without apparent cause. So, too, as 
regards Phillips' cases (1873) of death from fatty heart in preg
nant and pue1ve1·al women. I am nnable to decide whether they 
ought all to be inclttcled under the hcacl of prngressive pernicious 
amcmia, for a thorough critical analysis of all the '"·c01·cls b'•ar
ing on this and all ied forms of amemia would far exceed the 
scope of the p resent article. 

These fragmentary remarks must not lw bl'Onght to a conclu
sion without some reference to the papp1·,; of Ponfirk and Perl 
(already quot1'd on p. 3;}8) on the ' · an;p111ic form of fatty heart." 
Thei1· obsen·ations ancl inquil'ies were not. it is trne. immecliately 
rt'lated to progrP5~h·p pernicious amemia; but tlH-\Y CPrtainly 
facilitate ou1· ro111p1·ehension of the symptoms and I issue-changes 
in this clieeas<'. Lastly. I suspect that among tlw cases examined 
by Ponfirk after death there are a few that wonlcl havP been 
l'<><·o~nizeLl during life as examples of prngressiv~ }Jernicious 
ana'111ia (in Bit'rmer's sense of' the worcl); although, owi ng to the 
want of any detailed account of the symptoms, we are unable to 

1 See my memoir 1 p. 230. 9 Mouatschrift fUr Geburtakuncle. XXTX. 321. 
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clPt!'rminP how many of the case,; bPlonged to tll(> rla,;s o( e5sen
tia1 ancrrnia, l1ow nmny to one of itti purt:'ly symptomatic form:-:.. 
For I hold that no doubtCnl case or extreme and fatal amemia 
'houkl be admittPd into the present category, unless, after"''' 
have thoroughly sifted every possible cause, we remain unable 
to account, eitltPI' rationally or empirically, for the progressive 
course of the amemic symptoms. 

General Definition of the Disease. 

The term "progressivl~ pernicious amemia '' ought to bP 
restricted to those cases of extreme :uuemici which ternl uninte1·
rnptedJy toward,; a fatal issnP, notwithslancling appropriat•' 
tonic t1·patment, ancl for the malignity o( whm;e courne and ter
mination no adPqnate cause can be discO\'PrPd eitht•r in lilt• 
patient's cfrcumstances or in the prpvfouti statt> of her constitu
tion. The former of these characteri stics is inclndPd, the JattPt' 
i111pliPd, in the name assigned to the disease. By thu:s limiting 
it::; dl'notation, we distinguish it at once from ordinary chloro:sb, 
since tlie latter is neither progressively rnalignant, nor wholly 
inaccessible to treatment. From the val'ious forms o( idiopathic 
antl 'ymptomatic anmmia, it is chipfly distinguished by the uttPr 
ubsrmity that shrouds its pathogeny and c·ausPs. For, although 
in many forms of amC'mia (e. g., tlw canre1·ous cachexia) 0111· 
kno"'ledge of the way in which tlw blood-change is pmclut'Pd 
may lw ve1-y imperfect, still we do know that some causal 1·ela
tio11 inntriably exists between the noxa an cl the alterntion in I he 
'tate o[ the blood and ol' the nutritive processeS-\l'O arp a<'
qnainted "'ith tlw etiology, if nol with the pathogeny, of the 
parlit'uiar case. But an inquiry into the history of a patiPnt 
::>n ffedng from progressin· pernicious amemia shows t1 ithe1· that 
tliP u::mal extrin~ic ancl intl"in::;ic c·an::;t-:=; of ana'mia. are abs.ent. or 
el:st> that the sum of di~c-m·erablP rnuseti, both p1wli~po:-;ing 
ancl Pxriting, i::; wholly inath-'quate to aceount for the 11u.tlignit.\· 
o( lhP progr<'ssive alteration in the blood, either rationalJy or 
Plll]li1-ic-ally. Hence, we arP thrown hack. entirely or in great 
111Pa~111·P. on an ac:.sum1>tion of '· nnk1Hnn1 ·· rnn~es or tPrnlPnri(l". 
to explain either the pathogeny of the whole di,;ease or of a resi-
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clue of its phenomena. The mystery, o[ courst>, is most perpl<'x
ing when, as occasionally happens.' the patient's hi story aO:ord,; 
no clue whate1•er to the causation of the nmlady-wl"•n tlw Jattt> r 
seems to arise spontaneously, only LO terminate iu death. 

There is yet another point of great momPnt implied in ou1· 
drfiniti on of ])l'OgressiH• perni cions a.1uernia. I must bl'iett.r 
allmle to it he1·1» in ord<'r to prt>vent any subseqn<'nt mi s<·oncep
tion. It i :::; ch:!ar that if the progl'ess o f our t:> ti ological knowledgt> 
sl1ould at a ny future time en,.ble u s to trace the dl'Vt'lopment of 
a cel'tain p1'oporti on o[ cases of malignant anrrmin to agt-ncies 
whose oper~Ltion is eitl1er rationally 01· t.:> mpiriea11y 11ndPrs tood, 
those casPs will, ipso far·to, be withdrawn from tlw prPst>nt c"te
gol'y, and incluch~cl among th e form s of orcli11ary t-ij' inptonmtic 
anmmia. TliP solE" plea for retaining them in thPir former place 
would be their siniilarity, as rPgards sy m11toms and progno~is, 
to progr e:::;si\'e pernicious amemia.; on e ti ologica l g rounc.ls it would 
be 1wcess,.ry to detach them from the group. F01· we <'Ould not, 
of co urse, assume with a.ny degree of certain ty, that the ])rog ress 
of resea rch would enable us to assign the l"t>Sidnal <'ases to known 
agencies "t some future period. Still less ought we, at the prPs
ent time, when the actual causPs of progress ive ]Jerniciou::; ame· 
mia m·e quite unknown, to make any prem,.ture effo1ts to estab
lish its etiological unity and indcpendencP. \Vp must use the 
tenn snggpsted by Biermer as a sort of provisional shelter for 
a multitude of cases, possibly of v"t-ions ol"igin, and, as I shall 
hereMter point out, differing to sonH' ex tent in their symptoms. 
There they may convenien tly abide until some morn appropriate 
place be found for them in an etiological classification. Bnt is 
one s uch temporary sheltPr enough~ or mu~t, we have several, 
and if so, how many 1 'l'o these questions I can give no definite 
"nswer. The sing ular concentrat ion of the c"ses hitherto observed 
in the relatively small area of the Canton or Ziirich renders it 
just possible (th is is m1' re hypothesis. devo id of proof) that there 
may bP some endPmic, perhaps specific, cause at the root of the 
cas<>s dpscribcd by Biennet· and GuHserow-for to these cases 
"lonP must the hypo thesis be pro1·isionally restri cted. 

1 See my paper, C.w:!l L an<lll. 
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But, whetht>r progressirn amemia originate invariably from 
one and the same c>iuse, or whether its peculiar ,;y111pto111s in all 
their protean combinations spring now from 01w, now from 
another principal root, still we can never excl udt> th<e operation 
of other accessory agencies, both predisposing aml l'Xciting; 
and these agencies admit, notwj thstanding our ignorance con
cerning the trne cause of the disease, of being grouped, aftL·r " 
fashion, into an etiological system. 1'he following re111nrks on 
the etiology or p1·ogres::;ive })emicious ruuemia. must, therefore, be 
n:.gaJ'(lt~<l tU:l a. summary o[ the known, not of the esspntial , ca.uses 
u[ the malady ; for we are quite unable, as I have already stated, 
to say anything about the fatter at present. 

Etiology. 

Progressive pernicious anremia, like chlorosis, has hitherto 
been far more frequently met with in persons of the female than 
of the male sex (Zenker, Biermer, GusoProw). But the relative 
immunity o( the httter is by no mearns as great, proportionatt>ly, 
as in chlorosis (In1111erma11n). In either s<'x, the maximum cl1•
gree oI liability conesponds to the period of nmLurity- frnm 
the age oI twenty to that of forty yea1·s; it is less markecl at 
puberty, dLtriug childhoocl, and in advanced lifo. Pregnancy 
is a powerful predisposing cattse (Gusserow, Gfroerer), the 
malady l1aving broken out in a relatively large proporLion oI 
c·a:ses after a ra1)icl suceession of pregnancies. In other ca!:ies, 
awli11, it was preceded by morbid procpsses of a debilitating 
kind: repeated ltt>morrhage (from the uterus, from pilt>s), chronic 
dianhcra (Biermer), etc. ; or the affected persons had been 
exposed to printtions, had been badly lodged, insuf!iciPntly Ied, 
et('. ::;ometimes the disease arose spontaneously, without a11y 
clisco\·erabJe cause either of an external or an inlemal kincl 1 in 
persons pre.-iously healthy. vVe might, perhnp", be inclined to 
view the la~t-nanwcl cases as the only genui1w Olll-'S; a moment's 
reflection, however, is euough to show tlmt tl1ou:::-amh; an• PXlJOsed 
ro inllttences or tL debilitating kind, ancl becomt> affected by idio
pathic or symptomat ie arnemia, without rnntinuing to suffer from 
a. residual di~orclt•J' or a progrns~ive aml 1naligna1tt clwra.cter after 

\'OL. XV!.-37 
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thP c·nt1t:'al factor:'.i }t;_ty(• be< .. n rPmorecl. I must again in~ist on 
tlw complete inPfli('acy o[ •·1·ery kind of treatment, both dietetic 
and medicinal (all tlw more striking a,; a certain number or the 
reconled cases oc·cunecl among tlw poorer claFs). as a leading 
fratu1·e or the disease-one which distinguishe,; it alike from 
chlorosis and ordinary aim'mia. 11 does away with thr po,sihle 
objection stated abon>, and puts tho essentially peculiar charac
ter of the cases in a clear light. This being so, the eauses I ham 
PllUllH'rntl'd f'.ink into com1Jamtive insignificance, their irnrely 
au.?Jiliory ngeney being most unambignously demonstrated. 

aeneral Description of tlte Disease. 

Progressi1·e pernicious amemia usually begins insidiously; 
its bt~ginning::; may be completely mask.eel, when, as occasionally 
lrnpp<•ns, it grows out or some predous disease. Sometimes. 
however, its i1wa~ion i:; suba.cute ~ but this h; not i:;o romnwn, and 
has ('hietly heen obsen·ecl in pregnant \ronwn. 8001wl' 01· la tel'. 
th<' patic•nt's friends al'e strn('k 11·ith the <'hang•' in hc'r appeal'· 
Hll('L'; the skin and Yisiblc mucous membranps gl'adually losP all 
t11l'ir na.tural eolor, becoming as pale as in lh<> most sen .. rr• chlo
rnsi:-5 or in acute a1Hcmia. fron1 liemol'rliage. 'l1lie n 1latirn int pg;'ity 
of t1w patient's nutrition nncl the absen<'l' of wasting-so long a::; 
no fp,·pr has c.leclarecl itself and the digestin' organs are able to 
do thPil' 11·ork-contrast as 111arkec1ly with tl1P extn'l11P blooaless
n"'" as they clo in chlol'osis ancl anrcmia from loss or blood. 
:;\ Jany o[ the patients, indeed, may show signs of imperfe«t nutri
tion from tlw first, owing to their hal"ing passl'd through some 
antecedent illiws,, or ha1·ing Ji1·ec1 under unhealthy conditions 
(Bi<'nner); hut their state in this respect 11nd••1goe,; no sensible 
degrt>P oI aµw·arntion during the Par1ic•r stag1•s of the progressirn 
1wrnicious :rnc-emia; it is not until fen1 r RPt8 in that, in con
formity with the ge1wral mle, tlw p.TO\\·ing amcmia. becomes asso
ciatl'd witl1 an apprPriable ma1·asn111s. Still tlwrn are cases on 
record (JmmPrmann)-and they rnel'it special noticP-in which. 
11otwillrnta1Hlinp; fo\'er, the subcutaneous fat has remainrd intact 
till tlPath, arnl has hc<'ll clemonstrat<'cl on the post-morlc•m table. 
The peculiar cl 1ange in the patienl's aspect, descl'ilwd above. is 
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soon associat<>d with the other-functional-Rymptoms of se,·ere 
an;emia. Palpitation of the heart comes on. and may bPcome 
very troublesoml': any exertion brings on dyspnCl'a; in short, 
all the Rymptoms "numerated under the head of "initable weak-
1lf'ss, ., in my chapter on Anmmia, make their appearance. To 
these are gradually added digestive atony, marked irritability 
of the alimentai·y canal, and a disposition to secondary dyspep
sia; lastly, a state of profound exhaustion, betrnyed by the 
fre(1uent occurrence of severe fainting-fits. 'l'he patient grnd u
ally sinks in the course of a few weeks or months into an uttl'rly 
prostrate condition; she cannot leave her bPd, and any attempt 
to assume an erect posture exposPs her to thP risk of fatal syn
cope. In this state of prostration, absolutely de,·oid of color, 
unable to raise herself up, still stirring occasionally, but hardly 
able to speak above her breath, the patient offers a singular and 
melancholy spectacle, reminding the onlooker of a corpse con· 
tinning to vegetate feebly after death. About this period, some
times even earlier, signs of moderate drop y may usually be 
notic!'d; the legs may be puffy, there may be signs of effus ion 
into the pericardium and pleural cavities-phenomena which, 
together with the extreme paleness of the complexion, may sug
gest kidney-disease and aJbuminmia. None the less is the nrinP 
free from any trace of albumen; even if, as sonwtimes hap1wns, 
faint opa lescence be caused by heat ancl nitric acid, a monwnfs 
reflection shows that tho trace of albumen present cannot account 
for the gravity of the symptoms, or connect them with a primary 
afiection of the kidneys. A careful examination of the li1·er, 
spleen, ancl lymphatic glancls shows that their condit ion is as 
inadequate as that of the kidneys, to account for tlw destmctirn 
changes going 011 in the bloocl ancl the steadily increasing prostra
tion . .\gain, the skin shows none of the bronzing peculiar to 
.\ddison's disease, so that we cannot refer the severe constitu
tional disturbance to diseast> of the adrenals. Lastly, microsco
pical examination of the blood tln·ow• no light upon the symp
toms, a/fords no e1•iclence of any familiar altNnlio11 (IPukhrcmia, 
melrrnrrmia, etc.). In a great majority of the cases hitherto ob
servpd (Husserow, Biermer, Immermann), no disproportion in the 
relative number of reel corpuscles and leucocytes bas been fouucl 
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to exist. This is enough , especially when taken together with 
the absence of any enhugement of the spleen, or generalized 
overgrowth of the lymphatic g lands, to di ting uish the pme, 
uncomplicated form of progressiYe pernicious amcmia from those 
forms of Jeukhmmia which clinically resemble it. Even were we 
to discover some degree of actual leucocytosis in a few cases, we 
should not, therefore, be justified in regarcling the latter as " less 
simple'' forms of the disease, as hybrids between Jeuklucmia 
and progressive pernicious anmmia.; still less, in classing them 
summarily under leuklucmia (cf. my subsequent remarks on this 
point in the sections on Anatomy ancl Diagnosis). 

Among the physical signs of progressive pemicious amemia 
(apart from the obYious change of complexion) the most common 
are certain auscultatory phenomena in the hea rt and Yascular 
system. Though not in any way pathognomonie, since they are 
common enough in ordinary amemia and in chlorosis, they ap
pear to be especially constant and intense in progressive perni
cious amcmia, ancl are therefore entitl ed to a place arnong its 
most characteristic symptoms. A loud, blowing, systolic mm
mur may nearly always be heard over the heart, both a,t its apex 
ancl especially at its base; it is so loud when thP patient is lying 
clown as to suggest the possibility of some organic lPsion of the 
valves. 'l'his idea is further confirmed by tl1e frequent existence 
of a distinct purring tremor (.fremissement cataire) felt over the 
prmcorclia-a tremor such as is not ordinarily perceived save in 
connection with well-marked valvular mbchief. None the less, 
however, is the presence of organic disease negatived both by 
the results of examination after death antl also during life by 
the absence of other physical signs, especially those of compen
sato1·y hypertrophy. As a rule, the area oC pnccorclial dullness 
(apart from hydropericarclium) is not at all, or at any rate not 
sensibly increased; the apex-beat is nol appreciably displaced 
outward or downward; the heart's impulse is weak, often wavy 
and intermittent. In short, the physical signs agree with post
mortem evidence in proving that the heart is either of normal 
size or moclemtely dilated, but not hypertrophied. Similar 
phenomena, though Jess constant ancl usually less intense, are 
also met with in severe anremia and in ch lorosis; by k eeping 
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this in mind WP shall not fail to interpret the murmurs aright, 
ancl shall escape the error of attributing tlJPm to valn1lnr illlper
Icction. Tlwy must be viewed as accidental or an:Bmic mm
murs, cltw to functional inadequacy of the 11wsr117i papi77arrs 
of both Ycntricles (c f. p . il99), ancl inclirec lly to the alte1·ecl rolll 
position of the blood . Lastly, to make the list of physical signs 
exactly the same as in typical amcmia, a loud venous hum (with 
palpable thrill) may usually be detected in tlw jug ular Yeins. I 
have a)r('ady explainNl the laws by which its inten ·ity is regu
lated in L1iffcrent cases (p. 400). 

'l'hc physica l signs I have just enumerated must be included, 
on account of their intens ity and constancy, among the es~ential 
cha.rartPrs of progressive pernicio us amcmia. 'l1he bleedings that 
are frequently associated with them are less constantly observed ; 
when })!'~sent. however, they are emine ntly st riking and s ig nifi
cant. Tho ugh more common, as a rule. toward8 tlie clo~e of life, 
they sometimes make their appearance at an early stag<>, their 
unex1wcted outbrl'ak being occa$ionally the lil"st warning the 
physician gets of the serious nature of the disease. Should the 
hemonhage be abundant and difficult to check, or should it 
recur at brief interval s from various parts of the body, it may 
easily hasten the fatal issue by exhau sting the patient's s t1·cngth; 
but the bleedings are never twice alike in amount or frequeney. 
'l'he anatomical scat of the extravasation is, upon the whole, 
more constant, though even thi s may differ wiclely in different 
cases, now one part, now anothe1·, presenting itself as a locus 
111inoris resiste11tice. Epista:Kis is perhaps the most common form 
of hemonhage; bleeding from the g ums, ancl in women from the 
genital organs, is also not infrequPnt; petechicC' han• sometim es 
been obsen·ed, ancl occasionally large patches of ecchy mosb. or 
those internal hernorrhages that all ow of being rProg11ized dming 
life, thosP into the retina are of peculiar clinical in terest, for they 
are, according to Biermer, among the most constant phenomena 
of the clisr,ase_ Tlwr ma y be present in great mnubPrs in both 
eyes (olll" ohser\'at ions at the Basie hospital trncl to eorroborate 
thi s slatPnH•nt); on ophtlialrnosropic Pxamination, which should 
11ernr be 0111ittecl in doubtful cases, they appea1· either as small, 
black, reddi sh or yellowish brown spots, or as larger dark 
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pat<"hcs or eloud ' o[ irrpgular outlinP which w it a g r<'al part 
or the Iundu ~, 0 1'. la~ tl y, as ecchymotic stria"' l'<Hlin.ting from th e 
centre of tlw opt i" di sk. " ' hen very minute, thPsc extrava:<a· 
tions may be lll'PS1' n t in g reat number without C'ausing any di s
turbance o[ vision ; O il t]w other hand, solitary hemorrhages o[ 
larger llimen8iOJJ:::\ gi Vf' rise to sensible ditnllPSS o f Yision (and that 
very suclaenly), to circumscribed obscuration o[ the vi sual fi eld, 
etc. For exa.mpl ~, a ])U.ti ent suffering from progn•ssive perni
cious aJHClllia in an ea1·Jy stage, who ha.cl not b1:.en und<'rgoing any 
treatment, came to seek advice at the Bnsle hospital for sudden 
loss of sight in one ey e ; he was thus intrnduced to onr notict' as 
it were by an accident. Besides these vbible extravasatio11s, 
others not unfrequently occur into intemal pa tt s, and g ive rise 
to symptoms varying in their gravity and nature according to 
the seat of hemorrhage and the amount of blood effu sed. Such 
bleedings may even prove the immediate cause of death. Thus, 
e. g., in one of Biermer' s cases the patient succumbed quite un
expectedly to apoplexy resulting from extensive cerebral hemor
rhage ancl breaking clown of brain tissue. Numernus capillary 
extravasations have occasionally been found in the brain after 
death, without their presence having been betrayed by symptoms 
during li fe. 

Another ancl a more important symptom of prngressive per
nicious an rnmia is [ever. This was present in both rny cases, ancl 
in almost all or those recorclecl by Biermer. It is noteworthy 
that the febrile movement usually sets in as life is drawing to a 
close, ancl does not precede the development or the amcmia ; 
now ancl then, however, i t comes on earlier, but it is never the 
Ji.isl symptom. 'l'he fever is of a wholly il'l'egnlal' type ; it is 
ge1w rally moderate ancl of the continued kind, but its continuity 
is hroken by occasional temporary exacerba tions (when the tem
perature may rnn up to 40° C. = 104° F.) ancl remissions during 
its daily course. Taken as a whole, the temperature cm-Ye 
usuall y exhi bits a relapsing character, the continuous pyrexial 
peri ocls-lnsting for days or even week s- be ing separated by 
shorter or longer apyretic interval s. Lastly, the t ~mperature is 
p rn1w to f"a l l smldenly as the encl apprnnches, cleaLh sometimes 
taking place when the heat of the body has been reduced to an 
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PXtmordinarily low point (35° C. or even 34° C.:., 95° F. or even 
!J:l.2' l•'. ), after l1adug kept at a febrile, or, at any rate, sub-febrile 
IPvel dnring the proagouic pe1foc1. 1 may achl that t11,, l'egular 
~.)'ll1})tOlll:::i O( fever-anorexia, fnrrecl tonguP, thirst, heat of :::ikin, 
and evpn ::.;ili\·ering-are usually present in this anremic variety 
of fever when its paroxysms are at all severe. \\'hen they are 
mild, however, the enfeebled and bedridden patient 111ay be 
unconscious of their presence, which is only l"e\'ealecl by the use 
of th•· llH·l'n101uetcr. Such differences or subjective appreciation 
are not, of course, in any way peculiar to the disease we are con
sidering. C.:oncerniJ1g the elimination of urea and carbonic aeicl 
in this form of fever we possess no information. 

Su<'h are the on ly distinctive characters exhibited by pro
p;I'essive pernicious anmmia. Its othel' symptoms al'e just like 
those of Ol'dinary symptomatic amemia, from which they differ 
mainly in their unusual intensity, the absence of any consid
erable degree of marasmus and of any such coarse lesions as 
might suffice to account for the severe ancl fatal all1,rntion in the 
blood. 'Vhen the disease becomes developed in a pregnant 
woman, pregnancy does not usually p;o on to its full term, 
prematme: labor generally setting in during the eighth month 
(Gusserow) aftL'l' thP Rymptoms of the clisea'e have reached their 
point o( cu lmination. So far as om· pre:-;ent cxpel'il'llCP goes, 
tltis event must be l'Pganled as the inrn1Pdiate Jorrrn1111er of 
dl·ath, the patients never having survive(l delivery for moi·e than 
a few hom". No special cause for the premature orcnnence of 
uterine contract ion coulcl be made out; it sePnwd almost as 
though the fatal intensity of the amemia hacl itself played the 
part of an oxytocic, ancl provoked the expulsion of the con
tents of the womb. 

1lnatornical Alterations. 

Rigor rnortis is usually slight and late in making its appear
ance, after dPath from progressive perniciOU8 an:-C'mia. rrhe 
bocly not unfrequently appea1·s rather badly nourished; still , if 
we take its eondition before the onset of the clisease as our 
stanclard of rompari~on, we shall generally be struck with the 
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trilling amount of emaciation that has occurred. \\' here the 
patient was originally of stout habit, the body will appear plump 
and thepa1111ic11lus loadecl with fat. Some ccdema may nearly 
always be detected in the lower extremities; often, too, in the 
face, on the backs or the hands, and in the soft coverings of the 
tmnk. The mdematons parts are, of cour;;e, increased in bulk, 
and m1y signs of was ting obliterated. Ernn before the body is 
opened, the extreme paleness of the skin (such as is only seen in 
persons who have blecl to death), and the absenc<' of liypostatic 
stain ing, attract attention. 'Vhile the signs of l1ypostati c con
gestion, such as are hardly ever absent in bodies containing a 
fair amount of blood, are almost entirely wanting, there may be 
a more 01· less abunchtnt crop of petechim scat tered over the 
trunk and lin1bs. These are generally milrnte (no bigger than a 
lentil), of a blui sh purple, greenish blue, or yellowish hmwn 
tint. Larger ecchymoses of irregular outlinP are also met with 
now and then; they exhibit the various shades of color charac
teristic of extra,-asated hromoglobin. Lastly, there may be 
vibices, i. e., striped extravasations into the skin, much longer 
than they are broad. These are usually produced on parts 
exposed to linear pressure during life by creases in the bed
linen, etc. Hence, they are most common about the shouklPrs, 
neck, loins, a ncl trochantel'ic regions. 

A conside1·able amount of clear lluicl usually escapes from 
the great cavities (thorax, pericardium, abdomen, skull) of the 
body when they are opened. Sometimes the flLLicl is bloody, as 
in the abdomen of Zenker's case. ExtraYasations, ,·aryi ng in 
size ancl number, hal"P also been met with in many other internal 
1mrts, e. g., in the brain (Biermer, Zenker), in the naso-pha1-yn
geal ral'ity, on the visceral layer of the pericarditun (Zenker), in 
the rngina ancl 01'aries (Zen k e1'). I have ah·eady said enough 
about thp relative frpquenry of hemorrhage into the retina, 
which may be recognized during life with the ophthalmoscope; 
I neecl only add tl1at inflammatory cloudiness of the retina 
(purnlPnt rPtin iti s) such as has occasiomilly bePn observed in 
conju nct ion with simple extravasations in lenkh;rmic patients, 
has not hitherto been met with in progress ive pernicious anrrmia. 

The internal viscera, like the skin, are pa,le ancl bloocll!'SS. 
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Hence, the "lwrial tint of e,·er)- organ is extreml'lr vi\"id, jw;t as 
in persons who Jia,·e bled to de:ith (p. 3Mi). No trace of injury 
or seri ous local disease ran be detected; nowhPre can we find 
any malig nant growth, s uch as might expla in the extrenw and 
universal bloodlessness. The spleen, the lymphatic g!amb, the 
marrow of thP ho1ws (Ponfick), show no sign of hyperplastic 
activity or of anything abnormal beyoncl ext reme paleness. The 
kidneys, besides being an:cmic, somet im es ()xl1ibit eommencing 
fatty change in thei1· epitlwlial elements; but never any intlam 
rnatory s"·el ling of their cortic·al substance, nor yet advanceil 
dPgeneration ; sometimes, though absolutely bloocll<'ss, they are 
othendse quite normal. The same is trne of the Jin•r, the 
gastric g lall(ls, ancl most of the remaining viscf'ra; a]J::tl't from 
their ext reme bloodlessness, they are wholly free from a11y 
roar::::e C'hanges, though they may occasionally show signs, more 
or Jess clecicleil, of tatty degeneration. 

The tissue-changes in the heart and vasculat· system are 
similar in kiml to those just clescribed in other organs, but they 
are more con:::;tant ancl more severe. The heart, of normal size 
or somewl1at clilated, always shows traces of fatty change (p. 
B82) in its muscular fibre, either in the fonn of diffuse yellowi sh 
cli scoloration (when the clegenerati,·e clHLnges a1·e rn ocleral P in 
degree), 01· in that oJ' circumsel'ibed patches, clots, and s tJ-i;c of an 
intensely yellow tint. In this, as in the more ordina1-y forms of 
a ummia, the change is always most in tense in the m11sculi papil
larrs; but the !'est of the hea rt cloes not a lways escapP, and 
may, in well-marked cases of the disease, appear uni versall y 
speckled (l':enker) . Tht•se importaut alterations in the 111usctil a1 
ti ssne contrast forc ibly with the integrity of a ll th <' rnlves and 
orifices: and the contmst throws ligl1t on the tnw origin of the 
murmurs, prO\·ing that they depPnd on diseast' of the muscle, 
not 011 any lesion of the vah·es dne to endocanli tis, whosP Pxist
enr1-1 rnay havf' b1:>e11 en oneonsly ::.;usp0ttf'd during- life. The 
habitua l integrity of the Yah·es does not. of c·o u1·se, exclude 
the oceasional presence of traces ol' fatty degPll('l"<ition in their 
tisf.lw•, Rimilar tnltf'S being very rom 111 onl y- mPt with in other 
parts of the vasntlar system. 'l'ht1', for insta 11ce, we almost 
always find them in the innel' coat of the larger arteri es, espP-
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dally the aorta ancl its primary clivi::;ions ~ rnorPovt•r, Hir-rnw1 
has observPcl fatty d Pg<'neration of certain 1·apillary tracts. 
PSpecia lly in thP brain. Con;;idPring t lie inti111ate histologica l 
rela tionship thCLt unll oub tedl y >' nbsi"ts lwtween clil ol'Osis anrl 
progressive pemi C' iom:; a1uf'mia, ancl which OC'ca:-; i01 1ally ex te1H18 
to tlwir ~t i o l ogy a 11d eo urso (d . secLio n o n Uo mµ1ica, tio11 s), it is 
wo rthy o [ no h· tlmt in a few case::; or prog ressi ve perni c ious 
arn:e mia the artrrial syst(-' 111 has bl:.en _[ottml cLlrnonnally nanow 
:i sta te of things precisely analogo us lo the chloro tic hy poplasia 
of tl w yascuht1· appamltts hal' ing bPen demonstrated on the post
mor tem tablP (ZPnkPt'). Tn other cast's no s uch :mo111aly of 
devPlopn11•nt has l>l't" ll not icl'tl , or the aorta. and H!:i main bra nches 
are sla te1l to hal'e been of norm al cali bre aml tlt .. ir wall s of nor
mal thi ckness ancl elasticity (lmmerm a nn). 

The 1·xtr1'111 e ancl universal paleness of a ll pa rts of th P body 
may be accounted for by an oligocy tlHemia 0 1· oliga' 111ia of cxel'p
tional in tensity. This view is tnrther con oborated by tlt e slate 
of the blood in th e cavities of the heart a nd in tlw g reat Yenous 
trnnks. The bloocl contained in the hea rt is unusuall y pale in 
<·olor ; its quan tity is very small, so that the heart and the 
great veim;, like the remainder or the vascul ar system, are some~ 

t imes found nearly ernpty ; Jin ally , it is very wa tPry, and sho" ·s 
littlP disposition to coag ul a te, sometimes remain ing in a perfectl y 
fluid condition a fter death. In other ca ses a few clots may be 
fo und amid tl1 e fluid bloocl, b L1t they are of loose consistency and 
easil y torn. Tuk en in conjunction with the extreme and unil·er
sal decolornti on aml the signs of dropsy, these charac ters pre
sented by the blood, a fter cleath from progressil'e lw t·ni cious 
a rnemia, p oin t to the existence not only of oligromia (din1inishec1 
volume of the blood) a nd oligocythrnmia (diminished num be1· of 
rnd corpuscles), bu t also of a cer tain degree of hypalbuminosis 
and of hypinosis (cl eficiency of fibrin). .\ ceording ly, the bloocl
change in tlti s disease is far more seri ous and complex than in 
chlornsis, even th ough, in both cases, an 0xtre11w oligoeythmmia 
ap1wars to lw the mos t impor tant of the fnndan1 enta l a ltl'ra tions 
in the blood. 'l'he prop ortion of r e<l to co lorl Pss corpuscles 
seems to rnry in different cases. \\T]li le, as I s tated above, 
microscopicttl examination of the bloocl in a 111 ajo rity of the 
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patients during life showed no abnormal rela tion lwtween thP 
num ber of the two kincls of elements, P onfick cliscoveretl a well-
111arkec1 clt>gree of tda/ii'e leucocytosi:; in a case oi progre:;:; ive 1wr
ui tio u:; a rnr mia with fatty heart (a case undoubtedly belonging to 
tl11' category esta bli shed by Biermer), which he Juul a n opportu
nity of cli s:;ecting a lter death . 'l'he pale reel, perfec tly tluicl bl ood 
taken from the dead boc1y showecl no trace of fibrinous coag ula, 
even alter it had been allowecl to stancl for some time in a te:;t
tube; it beliavecl just like normal bloocl mixed wi tlt some sub
stance that prevents coagulation. Its constitueut elements·gracl 
ually distribu ted themselves in hol"izo ntal layPrS according to 
their relative gravity ; a.ncl the ex treme d iminuti on in th e number 
of reel corpuscles was then unmistakably di splay<'cl , the lowest 
(heaviest) stratum being scarcely at all thicker t han the " 'PN"
jacent layer of leucocytes. Hence, t he number of leueocytc's 
appeared much increased in proportion to that of J"l'll corpu :<d es; 
while, at the same time, the actual depth of the stratum of leu
cocy tcs p ro,·ed that no absolute increase in their number hac1 oc
curred. :Moreover, the absence of a ny sig ns of O\"ergrowth in the 
spleen, ly mpha tic g la nds, and medulla of the bones, effect uall y 
set aside all 11ossibility of the presence of Jeukh1cn1ia . 8 till, thi:; 
ca:;e shows tha t rnicrnscopical examina tion of the bl ood in prn
gressive pemicious a mcmia during life (p. 570) may occasionally 
y ield results exactl y similar to those obla i1wd by the exarniua
tion of the blood in trne leukhmmia, viz., a n increasP in the prn
portion of colorless elements, though relatil'e instead of bl' ing 
absolute. ~\.ncl y et, as I ha,·e just shown, the similari ty between 
the cases is only apparent; there is no l euklrn~ rni c change, not 
even a comb ination of leukhmmia with progressive pernicious 
anmmia, bu t onl y a peculiar modification of the lat ter d isease, in 
whi C' h t he number of reel corp uscles is diminished in an enor
rn onslr grPater proportion than the number of colorless ones. 
As a general mle, there will be no difficulty in distinguishing 
thi s ,·ariety of Biermer's di sease from tm e leuklt remia, espe
ciall .r if the norm al cond ition of the spleen ancl ly mphatir glands 
(whether in the li viug or the clead hocly) be tak en in to account. 
8 till , as I shall luwP to point out >' nbseqt11 ·ntly, t"ases do occur 
in which the diag nosis is st11-rot,11cled by very g rea t diffkulties. 



588 IMMERMANN.-GENERAL DISORDERS 01'' NUTIUTION. 

S1>ecial Sym1>tomatology. 

Analysis qf' tlle Symptoms and Post-mortem Appearances. 

A reference to the two preceding chapters (Anromia and 
Chlorosis) is enough to show that an overwhelm ing majority of 
a ll the symptoms of progressive anremia are identical in kind 
with those p1·esented by ordinary anmmia of a sel"ere type and 
by in tt'nse chlorosis. As I have already analyzed every one of 
these symptoms very fully, both from the physiological and 
the pathological side, I need hardly go over the same ground 
again. Accordingly, I will pass over the decolomtion of the skin 
and mu('ous mPmbnrnes, the dropsy, the functional enfeeble
ment of all parts of the body (especially the heart and volun
tary muscles), and the auscultatory phenomena presented by the 
vascula1· apparatus. \\'hen once we have realized that a Yery 
extreme degree of amemia or oligocytluemi<L forms the patho
logical groundwork of the disease, we are able to deduce nearly 
all its charaC'ters from the blood-change as simple and inevitable 
consequences; and the exceptional intensity displayed by those 
characters is fully explained by the exceptio11al intensity of the 
spamcmia. Those morbid changes-such as fa.tty degeneration 
of the hea rt and other tissues, hemorrhage from the mucous 
surfares and into the skin, retina, etc.-which a re at once of 
greater pathological interest ancl more palpable than the dis
orders of function, may be explained in the same way. I ham 
already saicl enough (p. 356) about the fatty change that occms 
iii Yal'ious tissues, especially in the heart, in Bierrner's arnemia, 
to sho\\" llrnt i t is in no sense to be regarcled as specific. If 
we hear in mind that this necrobiotic change occurs in all forms 
of arnpmia, provided they are sufficientl y se,·ere and im·oh·e 
extn•mr oligorythwmia, we shall not be surpri sed to find the 
exeP,si,-e diminution in the number of red corpuscles, which is 
so constant a Ieatnre of ]Jl'Ogressive pernicious amcmia, associ
ated with a considerable degree of fatty degeneration in the heart 
and (•lsewhere. 'l'he same may be saicl of the hemo1Thagic phe
nomena; they are not in any way pathognomonic of Biermer's 
anwmia, but are likewise met with-as epistaxi,;, petechi;e, and 
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e\·en rt:-tinal extravasations-in rertain other forms of ancemia 
anc1 allietl processes. It is particularly i1rntructive to compare 
simple pernicious an>l'rnia in this respect with so-culled psenclo
IPnkh,emia (ananiia spleuica et lymplwtica), and also with 
trne Jeukhccmia; the tendency to hemonhage being a:5 marked 
in these two diseases as i11 Biermer's amcmia. If " ·ego on to 
inquire what histological charncter the leukluenric aml pseuclo
leukluC'mic processes have in common wilh progressive perni
cion8 am:crnia, whose singular clinical malignity they share, we 
timl , in the Jirst place, that it does ·not co11 sist in hyperplastic 
t"nlargement of the spleen, lymphatic glamlti, e tc. , nor, seC'ondly, 
in an increase of the number of leucocytes in the blood, b1tl, 
solely and entirely, in n.n excessive diminution in the number 
of reel disks, which is equally striking in all three diseases. It 
is, accordingly, this oligocytluemia rubra (which is hardly ever 
met with, in the same monstrous }Jrop01tions, under any ot1wr 
ci..i·cnmstances) which must be regarded as the essential cause of 
the hemol'l'hagic cliathesi:3 in progressive 1)ernitiou::; amcmia, a::; 
well as in leuklucmia and pseuclo-lenkluemia. The Hrst of these 
three diseases appears to furnish the simplest, and therefore 
most instrnctive clinical proof of this assertion, for the histo
logical conditions associn.tec1 with it are obv iously less complex 
than those in the remaining two. In my opinion (and I believe it 
to be in harmony with the results of experimental research) the 
normal renewal of the capillary walls-whether functional or 
nntl"itive-c1emanc1s thn.t they shall be in contact with highly 
oxygenated blood. \Vhen the supply of such bloocl runs short, 
structiu·al changes, slight at Jirst, and subsequently coarser 
(fatty degeneration}, become c1evelopec1 in the capillary walls, 
and allow extravasati on to take place, at first per cliapedesin, 
and afterwards per rltexin also. As in Colrnheim's well-known 
experiments "on the dependence of the integrity of the vascular 
walls upon the circulation," ' a temporary arrest of the bloocl
supply to a limited vasc ular aren. causes a complete, thouf!h 
transient, interruption in the supply of oxygen to that area, so 
a like effeet is proclncecl upon the entire vascular system, in a 

1 Unten:iuchungt•n i.ibcr die emboliscben Prozesse. Berlin, 18i2, p. 28-.5i. 
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more huaing Lhough at the same tinw le:-:s absolute fashion, 
when tht> 111Lmbt•r of oxygen-carrier::; in the blood i::; exressi\'e]y 
redu ced. By regarding this as the trne connection between the 
hemorrhagic diathesis on the one hand, an<l the oligocythmmia 
on the otl1Pr, we can readily understand, not merely why the 
ternl<>n<-y to bleed should be so exceptionally pronounced in the 
tl11·pe diseases we hal"e been comparing with one anothe1-, but 
abo why it sh ould be so much less common in other forms of 
amemia, :tJHl especially in chlorosis. In severe cases of the last
n:irn e<l affection, the numerical diminution of the red co rpuscles 
is indeNl pxtrerne; but it hardly ever reaches that degree which 
is obdously necessary Hit is, alone and direc tly, to produce the 
hemorrhagi c diathesis. OI course, I quite admit that thi s dia
tlwsis nmy be, :incl perhaps often is, produced by oth<'r causes. 
lnclePd, I firmly believe that some such accessory cause's must be 
in operation whene,·er we !incl hemorrhagic symptoms de1·eloped 
fa connection with a moderate degree of oligocythremin, or e\'en 
without any oligo<'y th1c mia at all. (See the obsPrvations on this 
subject in the chapters on ScUIT)', Ilmmophilia, and Purpura.) 

In the most severe forms of chlorosis, t11c red corpuscles (or the hrcmoglobin of 
the hloocl) may, as l ha,rc al ready pointed out (p. 52G), undergo a maximum rcduc· 

per cC'nt. of U1cir normal number. 

tht• diminution in the number 

prohahlc, for we have reason to 
is essentiall y due to a failure on 

the most pa1't. into lcucocytcs. 
llcncc, we arc able approximatciy (though by nu means accurakly) to measure the 
ab.:;olutc reduction in the number of red corpuscles by the increase in the propor
tion of lcucocytcs in the blood. Now, we know that in leukh:('mia the colorless 
may be nearly or quite equal in number to the colored clements; this would indi
cate a most cnonnou'i reduction iu the latter, since, undrr normal condit ion<:;, we 

find only one Jeucocytc to about three hundred red disks. 1'rnc, we arc not justi
fied in concluding tha.t the diminu1ion in the number of red corpuscles is precisely 
cquiva\!'nt to the inci·ca-;c in the numher of colorless ones; it may be that in 
lcukh:crnia the total number of corpmcular clemcuts iu the blood is augmented 
(11c., the sum of l'Cd + colorl e~s clements) by a disproportionate incrC'asc in the 
number of lcucocytl'~ wil hout a correspoudiug <liminution in the numher of red 

corpu~cles. Still , in the final stage of leukh rem ia.1 when (j u~t a~ in pseudo-lcukhre
mia aucl prngrcssivc pernicious amcmia) the b.cworrlwgic symptoms arc most con-



!lpicuous, th<' total number of colored clements in th(' blood must amount to a very 
small fraction indeed of their ol'iginal number during health. Besides. Zenker 
showed long ago that the hemorrhagic tendency in leukhremia could not he 
attributed to the augmentation in the number of lcucocytcs; he poiulcd out 1hat 
hemorrhages o( :m exactly similar kind might occur, without any lcucocytosir.:, in 
those peculiar maladies which we nowadays include either under pscudo-lcukh::cmia 
or unclcr progressive anremia-such cases having been occasionally observed evcu at 
the time when Zenker wrote, though they had not yet received any special names or 
places in our systematic pathology. 

There still remains one symptom of progressive pernicious 
amcmia to be considerecl, whose constan t p1·esence renders it one 
o[ the most noteworthy characteristics of the cliseasP, while at 
the same time it is singnlarly diOlcult of explanat ion umlPI' the 
pathological cond itions tl1at are lie1·p associaletl with it. l mPan 
fever. In my own cases, as in thosP or Biermer. 110 ad.eq11n1e 
local cause for the pyrexia conlcl be cliH<·overecl. Hence, l a111 
ohligPC1 1 like Biermer, to Tf'fPr jt to a hurnorul 01·igin, i. e., 10 
bring it into imrnediatp ransa l connection with t11e nnrc-rnic s la.h~ 

of thP bloocl. PJ'01•isionnlly, therefo1·p, I n111 "·illing to <>mploy 
the term "anrernic fe,'er, .. chosen hy Biermf;'r. But how can an 
nn;rmic condition of the bloocl, spPcially characterizecl by a climi· 
nution jn the amount of oxygen-calTying h<-f'moglobin, bl' madi:. 
to account for fever! \\"" e know that, a:; a general rult.\ H lowers 
tile temperatme of the body (p. 378). We an', unfortunal<'ly. 
unable to furni:;h any exliaustive am;wpr to this puzzling q1H'S· 

tion, since, owing to the norelty of the farts thf>msf>l"es, :1JH1 ll1n 

Hmall numbPr of <'Uses obsen:·pd, no din·rl iiwestigations 11nn-' 
hitherto been mnch> into the causes ancl mocl1' of origin of'· nn;r. 
mic fever." I nm~t lw content to suggest a few po:..sibi1ities 
which onght to he kt•pt in mincl, and which may, perhnpR, 1111'11 
ont 11el'C»tftcr to he important in referenc1• to liiP patho1t1•11y all\1 
Ptiology of this p<'Ctiliar form of ])yrexia. These sugp;e~t i o 1M 
will not commit us to any positive theory conrerning- its nat11rP; 
tiler may se1Te, however, to mark ont the limits 11·ithin which 
fut111·1• inqnil'ies into the subject will harP to be conclucrecl. 

In the first place, wt' arc JlOl justified in atttmpting to innrt the causal relation 
IJeh\'C'C'n tl1c aml:!mia and thl' feyer. nnd to M·crihe tht• malignant impo\'<'ris!nll(·nl of 
the blood wholly, or even principally, to the fever. The following arc tile rcusous 
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against any such attempt: (l.) The anremia is too extreme in degree to be 
accounted for by either the intensity or the duration o r the fever. (2.) The febrile 
movement d ocs not usually set in till after the auremia. has al ready made some prog· 
res!>. The belief that the fever cannot poss ibly Le the unknown prime cause of the 
malignant anremia is c1uite cornpati\Jle with a recogni tion of the fact tbnt the fever 
usually hastens the course of a progressive auremia which has hitherto bcc:u unat· 
tended with any rise of temperature. The fever becomes an auxiliary factor in 
bringing about the final catastrophe, though it has nothing to do with the initial 
processes of the disease. The only hypotheses still open to us arc, either that both 

effects of some one fundamental cause, or that the 
the immediate cause of the fever. The form er view will 

obviously gain in probability if it should be proved that many or all cases of pro· 
grcssive pernicious antcmia are due to the operation of certain hitherto unknown 
specific noxa: of an infective character. We might then suppose that some dccom· 
posi tiou of the plusmatic albumiuates, the red corpuscles, ctc.-some zy motic phe
nomena attended hy a production of heat-takes place in the blood itself i the 
increase of heat production occasionally manifesting itself by a fc\Jrile rise of tem
perature, and in any case by the development of a. progressive anremia. So long, 
however, as no d irect evidence of the existence of a specific cause has been obtained 
-so long as it continues to be doubtful whether progressive pern icious anfl'mia is 
always due to the same cause (p. 576)-wc shall be on the safe side in recogni;.;ing 
the pvss ihle truth of our remaining hypothesis, viz., that the fever may be a direct 
result of the extreme anmmia. That this view is uot necessarily nu absurd one
that it is not without support from clinical analogy-is evident if we take lcukhi:c
mi1l and pscudo· leukhremia, two morbid processes which have many points of con· 
tact with progressive anremia, into consideration. These two diseases arc almost 
nlways attended by fever; the febrile symptoms makiug thcir appearance, just as 
in simple pernicious anremia, towards the close of the disease-i. c., at a time when 
th(• splcnic tumor, enlargement of the lymphatic glands, etc., are already present, 
and the consecutive blood·cha.nge has attained its maximum d egree of dc\·elopmeut. 
Hence, there arc g rounds for seek ing the cause of the pyrexia, in these affections 
likcwisc, not so much in the hypcrplast ic changes that occur in the cytogenic organs, 
hut in the altered composition of the blood itself; all tl1e more as the very same 
fcln·i le movement occurs in progressive anmmia witlwut any previous or subsequent 
enlargement of the spleen, lymphatic glands, etc. A chain of reason ing. analogous 
to that g iven above, will ul t imately bring us to the hypothesis tbat the probable 
cause of the nnmmic, lc:uklw:!mic, and pseudo-lcuklw.!mic fever must be looked for 
in the excessive olig&cyt/l(nnia rnbr(t . Put into more general, and thercfore more 
eorl'cet language, the hypothesis may be formulated thus: the aggregate of symp
toms const ituting fever may and habi tually docs arise whenever t he total number of 
red corpuscles is r('(luccd, from any cause, below a. certain- al ways very low- pro-

~~:~~,n ~o:.~1,:~;y:\Vs~11:~:::::n~1a~1~ :::::i~~stp~~e~u::ivr::~~~l atl~~~~~:;~ttl~~i~e.as t~eq~.i~: 
one, though of coursc I do not consider it proved. Some furtlu..: r data o( an empiri-



cnl kin<l m'l.y, howe,•er, he urged in its favor. In the first place, I shnll refer to 
some facts that ha,·e hccn observed in men and animals lilcd from n vein .. \s Frese 
has shown (Virchow's Archiv, XL. 303), a large venes:;cction is followed hy a con
siderable foll of tempernturc; l?ut this is momentary, :rnd is succeeded liy n J'i-;c 
which considerably exceeds the normal level hefore the vcncsection, and may attain 
a febrile height. So, too, it was found by J. Bauer (p. 370) that the production of 
urcn is temporarily increased by bleeding, nnd that artificially ind aced sp:rnn~mia is 
clearly followed hy increased decomposition of ''organ-albumen.·• Again, in 
speaking of chlorosh;, I alluded incidentally to the occac;ional occurrence of tran· 
sicnt febrile symptoms in exceptionally severe cases of this di:-,;ease i febrile S)·mp
tom~ unnttcn<lcd hy any other palpahle alterations (Wunderlich, Schulz, and ot hers). 
Lastly, I may refer to the well-known fact that excessively anremic convalescents 
pm~cnt a singuln.r instability o[ temperature, ancl arc very liable to suffer from 
fobril.c paroxy11ms without apparent cause. These facts all tcud to show that 
e:-:tremc anxmia is i11 some way connected with a tendency to febrile symptoms 
which m-:i.y. under cc1'lain conditions, pass into actual fe\'Cr . 

It may he ac;kcd how we are to imagine the rise o( temperature to be connected 
with the olig-oC'ythremia 1 Supposing a cnusal relation really to exist hC'tWe(•n them, 
the pyrogenic clement must obviously con:oi<;t (as in any other form or fo\'er) 
either in diminished loss or in augmented production o[ hC'at, or in a combination 
of the two. Inasmuch as, at the present time, the ordinary forms of pyrcxia nrc 
usually aml in all likelihood rightly attributed to th1,, comhined inllucnec of reten
tion and production, we may fairly assume that they jointly contribute to produce 
"amcmic fever." Tn order to carry out this idea. we ~hould have to suppose. in the 
first place, that the altered blood-the dyscmsia-aC'ts as an irrit:111t on the peri
pheral vaso-motor nc1Tcs, caus ing a periodic isch~mia, varying in degree, of the 
smface o[ the body. Tn conformity with s imple physical laws, this would give rise 
to an alternate retention and escape of heat, i. e. (supposing heat p l'Oduction to go 
on a.t a uniform rntc), to alternate clcni.tion and clC'prc&sion of temperature. RuL 

there is nothing- absu1·d-though it may appear at first sight paradoxical-in helie\f
ing the production of heat to be increased li kewise, CY<'n when the hlood is ,·cry 
poor in oxygrn; nay, Bauer's ohservation that an increased elimination of men. is 
among the ronc;cquC'nccs of a copious vencscction, is decidC'dly in favor o( the idea 
that certain chemical processes, attended hy an evolution o[ heat, arc rendered more 
active t11an usual. It must not be forgotten thnt the acti,·ity of the molecular 
ch:rngc.; nml of heat pro<luction in the Ii Ying cell is not necessarily propo1·lionatc 
to the ,,tore of energy actually present in the blood. Gnder ordinary circumstances, 
iu<leed, a. proportion of this sort is maintained, the actual energy cmploy('d in 
ti,;suc-m"taholism hcing lkri,•cd from the pokntial energy contained in the func
tionally aC'tivc constitncnts of the blood; the latter undergoing co1wcrsion (p. 379), 
m the interior of the living cell, into external molecular work (heat, motion, clcctri· 
city, ctr.). 'l'hc bC'tter, accordingly, the composition of the hloocl, the more f:wor

nble, arteris ptt1'ilnui, will be the conditions essential to nutrition and the production 
of heat. But ev('ll under normal circumstances the intensity o{ these processes docs 

YOL. XVI.-38 
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not <lcpcntl e:rcfosiuly upon the quantity of the blood; the tissue elcmcnl'i them~ 
sclveo:. according to their specific nature nntl ynrsing state, doing their work now 
slower, now quicker, the condition of the blood remaining constant, i. e., they may 
withdraw a varying proportion of material charged with potential energy from the 
blood in a un it of time, ancl they may further convert a variable fraction of this 
potential energy into actual work. Accordingly, even when the ai~a!mia, anrl espe
cially the ol igocyth::cmia, arc very cousidcrn.Llc in degree, an abnormal amount of 
heat may be gcneralcd whenever the nutritirn exc itement of the tissue-clements 

be rr,·eatlv inc rcaS<;cl. But there is not the smallest ground 
any such takes place in progt'Cssivc pernicious amcmia, 

leuklwJmia, etc., and hence it does not seem justifiable, at any rate with our present 
knowledge, to ascribe the "amcmic fever 11 to a hypothetical exaltation of trophic 
energy in the tissue-clements, provoked by the ex treme oligoey tlucmia. There is 
another and more likely way of looking at the matter; the cxtrcmclj' inntlequatc 
composition of the nutrient fluid-more especially the extreme reduction in the num
ber of red corpuscles-in progressive anremia and a llied disorders may be suppos('d 
to cnuc:;c, not an increased activity of nutrition (clearly n most improbahle h~·po
thcsis), but a spontaneous decay or necrobiosis of iunumerahle tissuc·clements. This 
view is supported by the anatomical changes in the muscular substance of the heart, 
etc. There is nothing absurd iu supposing that the molecular structure of the cc.-ll 
is, from u. chemical point of view, lax and unstable, requiring (at any rate in the 
more highly organ ized animals) a continual restorative activity on the part of the 
blood fo r its maintenance. Should this restorative influence fail or prove inade
quate, owing to some defect in the composition of the nutrient fluid, the complex 
substance of ·w hich the cell consists will spont:meously tlccay and hrcak up into a 
num ber of more stable products. Ilut we know that heat is always set free when 
chemical com pounds of a more stable kind arc generated from sucli ns arc less 
stab le, even when oxidation hns no part in the process. Thus we haven possible 
source o( increased heat-production in those extreme forms of blood-d i~casc of 
which progrcssiYC pernicious anremia. is the chief ty pe, nnd by combining its influ
ence with that of heat-retention we may constrnct a possible theory which will 
account for the "nmcmic fever.'' Further ohscn,ntion and direct experiment will 
be required to show whether the above speculations co rrespond to the reality or not. 

K ature and Patlwgeny of tlte Disease. 

It is clear that the essential nature of these enigmatical cases 
of pernicious anremia will remain a mrstery until we have ascer
tained the ultimate ancl hitherto unknown causes of the clisease. 
But om ignorance of them neecl no t prevent us from inquiring 
int o its pathogeny; for the ht ter, at any rate in its more general 
features, aclmits of being cleclucecl from the symptoms in many 
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diseases whose causation is obscure. In this, as in all other 
forms of anwmia, there are only three possibilitiPs among which 
we barn to choose (p. 2Dl ) : the amcmia may be pl"imaril y due to 
inanition, or to consumption, or to botlt together. Bu t e1·en 
these elementary questions must, for the present, remain unan
swered; we neither know in which of these three possible modes 
progres~ ire pernicious arn;cmia comes about, nor even whether 
its mode of ol"ig in is the same in all cases. It is quite possible 
that both in their pathogeny and in their eti ology different cases 
may differ widely from one another. Great as is the likeness 
(apart from the final issue) between prog1·essive pernicious anre
mia and severe chlorosis-nlllch as we may be di sposed to regarcl 
an arrest of sang nilica tion, an inanition of the blood, as the prin
cipal factor in the fo rmer disease, nevertheless, the occunence 
of febrile symptoms (so far as they are not a cli rec t consequence 
of the amemia) renders it possible tha t the malignant impoverish
ment of the blood may be clue primarily to consum ption, or even 
to the combined influence of consumption ancl inani tion. Precis<· 
inn~stig:tti ons conccming tissne-metabolism-concerning the pro
duction or urea an c.l carbonic acid- before an cl during tlu~ anccmic 
fever, will undoub tedly shed light on these points at some fntun· 
time. Our present dearth of information 011 thi s subjec t must 
be asc1·ibecl partly to the rare occurrence of the di sease, partly 
to the fact that the importance of getting a n answer to these 
qnestions has not hitherto been recognized, and no adequate 
clinical inves ligations have accordingly been undertaken. 

Complications ancl Sequelm. 

In speaking of the causes of progressive perni cious anromia, 
I pointed out t hat it not unfrequently breaks out in persons 
exposed to various debilita ting influences (unhealthy dwellings, 
want o[ food, exhausting discharges, etc.); bu t that no such 
in!luences can be rega rded as the cardinal elements in i ts causa
ti on. P erhaps it may be more correct to speak of the pernicious 
anromia in such cases as a complication supervening on an ordi
nary idiopathic or symptomatic anromia, the true causes or the 
complica tion being totally unknown. :Moreover, I am inclined 
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to put the same interpretation on those cases of chlorosis in 
which, after the usual symptoms have lastP(l fo r a variable 
time aml the di:lgnosis has been correct ly established, fever 
comes on withont any obv ious cause, hemorrhagic accidents are 
clP\'eloped, ancl the pntient succumbs at the encl of a few weeks, 
in a state of u ttPr prnstrntion , and in spite of the most vigorous 
tonic treatment (\Vunderli ch). F or, if we compare the course of 
the malady in snch exceptional cases with that which it orcli
nal'il y follows, we can hardly avoid the conclusion that the 
disease wtts at firs t a simple chlornsis, which mtty possibly have 
retained its uncomplicated form for some consiclemble leng th of 
time, and that, ttt a given moment, certain fresh causes of an 
unknown onler came into operation anLl modified the usual 
symptoms or chlorosis so as to make the disease assume the 
charncter of a pPrnicions anromia. In formal langnage, we are 
clri,'en to assert that the malignant const itu t ional disorder has 
supervened, in consequence of unknown causes, upon a n ordi
nary chlornsis as a complication or sequeln, of the latter. 
" 'helher the pern icious anremia grow out of a chlorosis or a 
common an;cmia, it is the malignity of the clisease, the absenct' 
or any sufficient cause for this malig nity, and the addition of 
certain special characteri st ics (fever, hpmorrhagic diathesis) that 
throw up the complication from the backg 1·011ncl oC the antece
dent and mol'C ordinary affection, and pntitle it to claim the rank 
or an inclepemlent process. And iC it is to have a name oC its 
own, that chosen by Biermet' seems for the prnsent to be the most 
appl'Op tfa t!J one ; for the state we are now considering is clini 
cally identical with that" progressive pernicious anromia" which, 
as we ha,,e already learned, may arise without any pathological 
antecedents, ancl withot1t any known cause(" sponta neously "), 
in previously healthy persons (p. 5i.)). 

But in the abo1'e cases, we ham been consiclering, not any 
complications or seqnelre of progressive pern icious anrcmia , bnt 
the latter disease as itselC a terminal complication o[ other 
malaclies (of amcmia or of chlorosis). \Ve have next to inquire 
whether, in the course of a progressive pemicions anrcmia, any 
further complications may arise? Apart from ce rtain catastrophic 
phenomena, e. g., cerebral hemorrhage (Bie rmer), which are 
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occasionally met with, but which, strictly speaking, ought to 
be viewed as symptoms, or as pecttliarly unfortunate localiza
tions of the general hemonhagic diathesis, etc., we cannot be 
said to know of any. Progressive pernicious anromia, lookecl at 
from a clinical point of view, occurs either as an independent 
malacly, or as the closing member of a series of constitutional 
disturbances-as the direct cause of the lethal issue, by leading 
to a gradual extinction of all the organic functions. 

Diagnosis. 

\Ve may suspect the presence of progressive pernicious anro
mia whenever we find the symptoms of ordinary amcmia, espe
cially the pallor of the integttment ancl the failnrn of bodily 
energy, developecl in an extreme degree without there oeing any 
discorenible 01·ganic disease to account for their intensity. Onr 
suspicions will be strengthened if the patient is of the female sex 
and if the illness has come on during pregnancy; for we know 
that pernicious anmmia is most common in }Jregnant women. 
But in these very cases we must be extremely careful to examine 
the mine, for a similar degree of paleness aucl debility may 
result from seriot1s kidney-disease with albuminUl'ia becoming 
imperceptibly developed dnring gestation. " TJ1en intense anro
mia, apparently of spontaneous origin, presents itself in a male, 
we mnst not allow the question of sex to lull our suspicions; 
for, although µrogt'essive pernicious amcmia is rare in males, 
chlorosis is rarer still. 'iVhatever the age, sex, etc., o[ the 
patient, the diagnosis of pernicious amcmia will always derive 
support from our failure to obtain any adequate explanation of 
the symptoms, either by carefully examining the various oi·gans, 
or by inquiries into the patient's history. \Yant oi the neces
saries of life, and exhausting disease, may have preceded the 
attack, bnt they are not enough to exclude pl'Ogressive perni
cious anmmia from our consideration. Of course, I assume that 
the drgree of anromia is out of proportion to the severity of the 
antecedent noxm, and that the altered blootl tloes not respond as 
nsual to an appropriate course of tonic treatment, both causal 
ancl essential. The more fruitless all our tonic remedies, the 
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more decidecl the contrast between the onward course of the 
aummia and the means we employ to check it-the nutritious 
diet, the irnn, the transfusion of bloocl-the more vividly will the 
progressive and pemicious character of thi s strange disease force 
itself on our attention while the patient is alive, and the less 
needful will be the el'i11ence derived from post-mortem examina
tion to confirm our diagno8is. 

Lastly, there are a few symptoms which, though not by any 
means pathognornonic, afford great as8istance in enabling m; 
to recognize the disease. 1. 'l'he association of extl'Cme pallor 
with a relatively insignificant degree of emaciation. 'rhis feature 
is co 1u 111 011 to prog1·essive pernicious amemia with chlorosis, 
and also with leukh<emia and pseudo-leukhremia; but it dis
tingu ishes it from all other forms of sernre anromia, mol'e espe
cially from the cancernus cachexia, the hectic state, etc. 2. The 
unusual loudness and persistency of the carcliac murmurs. Just 
as in severe cases of chlornsis, leukhmmia and pscudo·leukhrn
rnia, this indicates the extreme degree of the blood-change and 
of the consequent disturbance in the function and 1u1trilion of 
the heart; accorclingly, it may assist us in arriving at a diag
nosis after we lui1·e eliminated the three last-named disPases. 
3. The moderate drnpsy that almost i1l\'ariably show' itself 
towa1·ds the close of life. This sctTcs more especially to distin
g uish progressive pernicious anrcmia from chlorosis, which so 
closely resembles it. Dropsy is exceed ingly rare in the latter 
affection, whereas it is common in many forms of Ol'clinary a11::~

rnia. 4. 'rl10 hemorrhagic symptoms, particularly the ret inal 
extravasations. These are much more common in prrnicions 
anmmia than in chlorosis or in ord inal'y anromia, their rplafri·e 
frequpncy in this disease being only pamllelcd in lcukh mmia ancl 
pse11do-leukhrnmia. o. The so-called" anmmic ferer." Febrile 
paroxysms in the comse of a severe anmmh of obscnre origin 
must always be rpgarded (when the fo1·e r cannot be otherwise 
accounted fo r) with great suspicion. \Vhen we consider l1 ow 
constant a feature of Biermer's disease fever appears to be, 
especially towards its close, i t seems fair to lay stress upon this 
symptom when we are trying to decide that a doubtful case is 
l'ea11y one of progressive pernicious amumia. 
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Although I q uite ad mit tha t Biermel''s anmmi:i. may be com
plicatell wi th otLer 111orbicl processes of an alliecl kind (see p. 
596), still, the latter present a sufficient number of d istinctirn 
characters to prevent a ll risk of error, at auy rnte in uncom
pl icated cases. I allude especially to the th ree d iseases with 
wh ich progressive pemicious anremia. seems to be most nearJy 
alli ed, vi z. , chlorosis, leuklHcmia, and pseudo- ll•uklucmia (ance-
111ict splenica et lymphatica). If we brielly summarize the more 
impo1·ta 11 t fea tures or these several affections, and contrast them 
wi th those or Biermer's an mmia, we shall arri ve a t the following 
conc1 usious bearing on differential diagnosis. 

Uhlornsis is a consti tutional malady which usually depends 
on a congenital hypoplasia of the bloocl ; its eITects gencmlly 
show themseh-Ps at puberty, an<l almost exclusirnly in females. 
Iu mild cast's the disproportion betwPen the growth of the blood 
and that of the tissues bc•comes obli tl'!'att'd a fter puberty; its 
mani f<·s tations d isappear for goocl without le,l\"ing any apprPC i· 
able traces behiml them. In seYere cases, on the other hand, the 
disease persists, or, at any rate, shows a great disposition to 
rec u1·. Chlorosis is not at tended by any liabili ty to dropsy ; i t 
is scarcPly evPr accompanied by fever or by any decided sig ns of 
a hemonhagic di a thesis. "·hen moderately severe, i t usually 
admi ts of being cured wi th surprising rapidi ty by sui table rern 
euies; evl' n when serere, it may be temporn1·ily suppressed. 
Fina lly, wh l' n left to itself, it prnsents at worst a stati onary, 
but not a progressive o t· malig nant charac ter. Lenklucmia and 
pseudo-le ukhmmia, on the other hand, resemble Bienncr's ame
mia in running a progressive ancl malig nan t course; they also 
resemble it in bei ng associated wi th a tendency to feve r anll to 
hemonhage. Tlwy d iffer from i t, however, in being attended 
wi th ovPrgrowth of the spleen, the lymphatic glands, the marrow 
or the bones, etc. ; and the absence of t lwse feat ures, or. at nny 
rate, of the first two, may easily be ascertained by physical 
exami nat ion during li fe. Finally, leuklucrn ia is spec-ially char
nc tt,ri zetl by an excessirn increase in the number of leucocyt<'S 
in the blood, which mny readily he determinecl by the micro
scope; hlt t so me cau tion is necessary in d mwing inferences from 
microscopical examina tion, for a considemble degree of relati ve 
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leucocytosis is occasionally met with iii simple pPmicious ai»e
mia (p. 587), an(l may, if the state cf the cytogenic organs be left 
ottt of account, let1(l us to confounil the disease in q ttestion with 
leuklucmia. 

On the other hancl, true leukhmmia may be mistaken for 
progressive pernicious ancemja when, as sornetimes, though 
rarely, happens, the hyperplasia is more active in the marrow of 
the bones ancl other inacf'essible cytogenic tissues than in the 
readily accessible spleen ancl lymphatic glands. In such cases a 
thorough exa rn inaLion of the blood and of the skeleton during 
life, and, above all, a careful inspection oI the bocly aflet· death, 
will throw tl10 necessary light on the case. By way oI illustrn
tion, Jet me quote a brief abstract oI the following case from the 
Basie Hospital. It has been published at length elsewhere.' 

L. N., a girl of se,·enteen i previous health good; has been growing steadily 
paler and weaker for the last eight weeks. Quite lately she has begun to suffer 
from rc,·er, with frequ~ nt e1>istaxis aud a petechial eruption. On admission. 
corpse-like pallor, numerous petechire, traces of blood about the gum~, fouces, and 
nostrils, were observed; high fever (-10~ C. = 10.f- F., and upwards); loud systolic 
murmurs over the pra:corclial region; pulsation in right jugular vein; no increase 
of cardiac dullness; slight en largement of spleen. The blood exhibits a very con
siderahle increase in the number of its lcucocytes (one colorless to twenty reel 
c 1Jrpusclcs) . Most o[ the leucocytes are small, with rclativel.v large nuclei, as in 
lymphatic leukhremia. No enlarged lymphatic gland~. Sternum, ribs, vertebral 
cvlumn, and other parts of the skeleton very sensitive to pressure :uid percussion. 

Probable diagnosis: subacute myclogcnic leuklu:cmit\, 
Death seventy hou rs after admission. 
Sectio crulrioeris.-Extreme paleness universal; petechim; blood shows the 

<"harnctcrs descrilJcd above; extreme fatty degeneration of the heart i spleen 
sligl1tly enlarged; no enlarged lymphatic glands; great overgrowtl1 of the marrow 
in all the bones examined (ribs, sternum, bodies of vertebrre, femur). Numerous 
retinalextrnrnsations. 

Tu this case, which might have been taken, even on the post-mortem table, for a 
typical example of progressive pernicious anremia, had the bones not been examined, 
a correct diagnosis clu1·ing life was on ly renderrd possible by the peculiar state of 
the blood and lhc sensitiveness of various parts of the skeleton. The characters of 
the hlood afforded decisive proof that the primary change in this fluid consisted, 
not in any deficiency of red corpuscles, but in an excess o( young, immature, colo r
less clements-in a lcukhromia.. Now, as the spleen and lymphatic glands were 

1 See my paper, Case Ill. p. 236. 



PHOGl:F.SSIVE PERNICIOUS AN.£:\1.L\.-THEATMENT. 001 

free from the changes they usually present in 1eukhrcmia, while the skeleton 
exhibited the cxaggcratcd sensibility alluded to by Mos1er as a sign of the 
myc:1ogenic form of the disease, my attention was naturally drawn, e''CU during the 
patient's lifetime, to the marrow of the Lones, which was actually found after 
dcatlt to have been the principal source of the leukhremia. 

Duration, I ssues, Prognosis. 

The duration of progressive pcmicious auromia may vary (as 
recorded cases show) within moderately wiue limits. Inasmuch, 
however, as its onset is nearly always imperceptible, no p recise 
estimate of its cluration can be formed, especially in complex 
cases. It seldom lasts for less than six or eight weeks, or for 
more than the same number of months. \\"hen it comes on 
during pregnancy, cleath al ways takes place before the normal 
term of gestation is reached (G usserow) . But the chance or a 
farnrable resul t is in the highest degree doubtful , p\·en apart 
from pregnancy, when the disease is well marked. Our present 
experience justi fi es us jn regarding every case as tendi11g i11ed ta
bly to a lethal issue. Death usually occurs und ,•r circumstances 
o[ extreme prostration j an the function::; :1l'e extinguished graclu
ally, ancl wi thout any great strnggle. Sometimes, though more 
rarely, death takes place suddenly aull unex pectedly from 
syncope or cerebral hemorrhage. I have a lready stated that, 
when the patient is pregnant, abortion usually precedes death 
by a short in terval. Hence, the occurrence of labor-pains in a 
}Jregnaut woman suffering from progressh·e pernicious ana~mia. 
must be regarded as a sure sign of immediate clangel', coincident 
with the first approach of the death-agony, an(l the immediate 
precursor of death itself. 

Treatment. 

So long as we are ignorant of the true causes of the disease
our etiological knowledge, imperfect as it is, relating exclush·ely 
to a few occasional an(l auxiliary factors-there can be no q ues
tion or preventive measures or of any adequate fulfilment of the 
indicatio causalis. Experience leads me to doubt whether the 
remol"al of the aux iliary causes, where these exist, is or much 
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use. Still , we must do all we can to comba t whateYer infhwncl'S 
of thP kind we may disco1·er in any ind ividual case; ways and 
means will , of course, YaJ 'Y with the nntm e of the supposed 
aux iliary causes. Looked at from tbb poin t of Yiew, Gussernw's 
suggestion that, in progressive pernicious an:c mia, associatell 
with pn•gnaney, ]Jl'ematurc labor should be ind uced as early as 
possible, in order to prevent incYitable cl eatl1 , is of g1·eat, though 
purely theo1·eticnl in terest. I do not know if the suggest ion l1as 
e \·er yet been carried out; m•e 1~ one successful case wo nkl justify 
us in adopting this Jwroic measure. In Ilic mean tim e, I am not 
suflicit> ntl y <"O ll Vinced O il a priori grnunds of the bPnefi tS to be 
:lllticipa tc•d (rnm its adoption, to Yen tu re any positive statements 
in its (:Hor. I beli<'rn thn t p1·egnancy is an important prcdis
po~ing or, perhaps, exc iting cause o f the di sea~e; bu t I g l'ea tly 
douht if its rnmo1·al would be fo llowed by an arrest of the dis
ease itself. 

The fulfilment of the inclicat io 111orbi will natmally consist in 
an energp tic employ ment of all the roborant measures at our 
command , d z., a. nourishing ancl s treng thening die tary, ]arge 
doses or wi m•, jron, q uinine, etc., and, above a11, tl'ans [usion. 
rn fortuna tely, howeve l', experi ence has ta ug ht u s that not one 
of these rn easures, includ ing transfu sion (Gnsserow), exer ts any 
radical influence on thi s form of amcmia, or even appears capable 
of appreciably delaying the fatal issue. Indeed , the absolute 
fruitl essness or all tonic treatment a ncl the uninterrnpted pro
gress of the d isease towards dea th are the essential clini cal char
ac teri stics of this peculiar and enigmatical a[ ec tion. The name 
gil·en to it by Biermer "·ould cease to be applicable were our 
therapeu tic efforts capable of achieving any measure of success. 

" Te must content ou rselrns for the present with prescribing 
the above remedies, indicated as they ar.i by reason, withou t any 
hope of doing good. 'rhe symptoms must he met as they ari se. 
How to do thi s I need not explain here, for I can add nothing to 
the instructions that I have already g iven (p. 492 et seq .). 
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Historical Sketch. 

That distinction which we make between "fat" and "thin," 
as regards the external appearance or individuals. and through 
which so essential a part of our inner soma tic lot (Geschehen) (to 
use the word in its most precise sense) typically expresses itself, 
has undoubtedly existed everywhere and in all ages; and among 
these "fat people" there have, always and everywhere, been 
some "unconnnonly fat people," whose immoderate circnmfer-
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ence am1 abnormal corpulence have obtainPt1 for them a popular 
celebrity. To attempt to trace the hititory o[ this ailipm,ediseasp 
from its origi n in antiquity wotllc1 be a hopPIP'S task, for tl1e 
affoction being unden iably as old as the human ra('e itsel f. 01·, at 
any rat0, as civilization, with ci1•ilization it is indPed ge1wtically 
related, inasmnch as its development is cleady influenced by 
many conc1 itions !'!'su iting therefrom . 

'l'o this very circumstance the affection owps its popularity, 
and the co rpulent patient himse][ the rule he has from time 
immemorial played in the motley fair o r life, among all ('uJtnred 

•nations; for the knowl edge that certain human wenknes:-:<•s 
w)lich, howPver amiable they may hP, st ill remain wt'rtk11e::-~Ps, 

o(ten plainly com1nce to the prodnction, the pathological ('()lld i
tions, of corpulence soon forces itself upon th<' constiousne:;s of 
the masses, ant1 taken in connection with the 1wruliarity of the 
cot·ptil ent lwbillls-the disproportion between height anc1 p:irth, 
the lndi crOUS clumsiness of movement, etC'.-HtampPd lhl' COl'[lll

Jent man 011cf' for all as a comic fip:Urt', s.t1frp as he might np:ainst 
such an eRtimate. J\s an in\'olnntary comic character he was 
therefor<' a lll'ays a welcon1~ and 1·emunprative subj1•ct for art, as 
soon as it began to descend frorn its idea l lleight, and, a1Ja11do11-
ing the subl ime, to 1wnn it the bu1·lesque genm; in its ltu·n to tincl 
exp1·ession. Anc1 if it bP the most c1iflieult prnblem for t rll<' art, 
in rcpresPnfing a mean objPct, while pn'::-iPl'\' ing th<' trnth o[ 
nrthtrP in thP portrait, to shed ove l' it thr> illuniin::iting glparn of 
the it1m1 aml or poe"r, who will not frankly acknoll'ledgc tha t 
tlw corpnlPnt man has obtained the honor anc1 glory of the full
est artislie portrayal! For who that gazes ll'ith admimt ion upon 
the antiqne pbstic rep1·espntations of the Baechic rout can 
behold t l1t• old fat-bellied 1wdagogue Si!Pnns. ~uno11nc11'd, upheld, 
and bonw along in the trnin of the ever-young and rolk-compel
ling god, hy the w:inton race of long-eared fauns and goat-fool1'd 
satyrs; who can delight his sou l with the pl'Udent life-lorn and 
quaint rognel'ies with which Sir John Falstaff, a second Silenus, 
amid his followPrs daily and nightly enl ivens the frolics of the 
young Prince ITenry, a second fo lk-comp<'ll e1·, without feeling 
him~el [-tPmperale son o[ thi8 wcigl1i11p; and n1 easurin~ nine
teenth century though ho be-st ill deeply st irred by those pri-
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mordial pleasmcs that oncP mon•cl the nwn o[ CT1·pcre and the 
contempomrit>s of Shakspeare? Let us hop<' that ernn onr great
g ranclch ilclren may be made partak1•rs in them through Crank 
companionship with these masterpi eces or plastic and dramatic 
art. .\. r1•fe1·pnce to these two fi g 1ll'es, both alike noble and clas
sic, is su ffici en t aptly to indicate the prominent place that "the 
fair, rou ncl hl'lly " has last ingly won for it self, as a comic type, 
in the popular mind as well as in the realm of popular art. 

H is, howe1·er, more to tlw purpose at prL•sen t, briefly to 
notice those morn practical efforts which have had for their 
object the prevention or removal of this di sease, nnd which hnve 
originntecl partly in the insight which hns been arqni1·ed as to its 
genesis, ancl partly nlso in a recognition of its ev il consequences. 
The classic nations or antiquity in particular engaged in such 
praclical efforts with a zenl which might fairly astound us did 
we not know wlrnt a fin e natural power o[ ob~el'\'ation was 
possess<'ll by those most prominent representntives or ancient 
cultur<', the GrePks, nncl h ow strenuous were their ellllPavors 
practieally lo realize tht'ir ideal then ancl there in the worlcl of 
every-clay li fe. The gymnastic exPrcisPs so passionntely prac
ti sed by the Greeks, and in which so essential a part of their 
nntional etlucntion culminntecl, hacl then for their express ob
jec t, according to the unanimous t1'st irnony of their hi stori cal 
ancl philosophica l writers (Thuryclicl es, Plato, ancl Xenophon), 
th P prevention or grrat corpu lence. A huge paclding or fat not 
only shock ecl the highly cle1·elopecl :esthetic sensibility of this 
richl y giftecl people, but was mo~t ju tly rpgarclrcl by them ns a 
hinc1erance to corpoml robu stne~s. B11t in order to make the 
young man not merely bcautif1tl, but in an espec ial degr1'e st ron~ 
ancl capable of endurance. and thus fitl y to fashion him fo r his 
connllfs encls, he was, in Gre<'CP, from rhilclhoocl exerc ised 
dai1y with indefnt i~nble perseverance in rnnnintr, wrestling, box· 
ing, cliscns-lhrowing, etc., so that the prnphylaxis against cor· 
puleneP was formally elerntecl into n state p1'in<'iple, allll ns such 
ocraRionally carri ed out with rerk!Pss enPl'IU'· Ilow fai· this reek 
lessneRs went in :::.omc Grecirm Rtatf's 1 and how murh in concert 
tlu•y wPre as rr>ganls thr pre1·pntion of rorpnlenre, tlw Spartan 
metliocl of etl nf'ation shows with tlw ntrnost clea l'lwss. For, 
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accord in~ to th e intention of their great lawg i \' er, Lycurg us, 
among othe r important things it was calculatPd lo })reH·nt the 
occurren ce of corpul ence in Lacechcmon, as it::; deteriorating 
inttuPnre upon the bodies and minds of th t' young citizens ap
peared to this father of the Spartan constitut ion to be highly 
detrin11•ntal lo th e co mmonwealth. Take Plutarch as an author
ity, where, in the Life of Lycurgus (chap. 17), he d escribes the 
education of the Spartan youth: 

11 Thei r mcnls were always very frugal, su that lhcy were compelled to think or 
th ~ ap1>caqing o( their stom ichs, and thcl'cby tu becom~ bold and crnrty. This was 
one object of their meagre diet, t!te ot!ter rnust lw:ce been the developmer.t of tlwfr bodies. 
:Fol' if the vital spir its he not bu rthcncd with an excess of nourishment and pressed 
in to the depth and breadth, but arc permitted to sustai n their ethereal essence, the 
body can increase free and unhindered, and thus become8 slender in its growth. A 

thin , slender bocly is better suited for strength and a line conformation than a 
thickcrantl b.:tter nourished one, which by reason of its heaviness resists," etc. 

Thi s being tlte case, it is not strange that physicians also haYe 
gh·en their attention to a morbid condition with which e,·en the 
state att('mptecl to grapple for the sake of its own interests as 
well as those of th e individual. "'e find, then, as early as the 
writi11gs of Hippocrates, not only a very rema rkable knowledge 
of certai n eril res ults of co rpulence (such as the lesser tolera nce 
o[ acute di ·eases by fat individuals, ' the frequent coincid1'nce 
bl'tween corpulence and sterili ty in th e female sex,' etc.), but 
also prescription:;, a s strict as they a re conrise, r egar<ling the 
regimen to be mai ntai ned by "such as are c1 Psirnus of berom ing 
thin 11 (Ocroi {3oV°A..ovTai Ae7rrni ry{711ea-8at).' A ]rnrcl becl ; ha rel })Otl· 
ily work ea rly in the morning, on a fast ing stomach; a ,·e~d:tble 

diet, especia lly g- rcen \•egetn,bles, after this Parly work is clone; 
the diligt~11t pmct ice of runnin.~ round in a ci rcle C\"PlT clay in the 
open air in thP costume of .\dam-tlwsP are thP out liiws of this 
nntiqnP nwthod o [ cure. beside which our m odern Ban ling- Ry s
tem certainly appenr5 mild, and which does not ga in in plea:;ant-

1 Aph. JI 44. 
' Aph. V. 4G. Tlyppocrntes sup1>0ses the cause of such sterility to be the pressure 

of the fattyomeutum upon the mouth of the womb 1 and its mechanical occlusion in this 
mnnncr. 

3 De salubri ditl.'la (,,.mi dc. 1 ir11~ Vyc i :~11, ) 1 Cap. IV. 
VOL. XVI.-30 
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ness from the furtlwr directions-to ahst:iin from the wa.rm ba.lh, 
and to ta ke wine only when diluted with a great den.I of water. 

Among the later physicians of antiquity, Celsus a.nd GalPn 
occupied themselves with corp11l encc; and both, like Uippocm
tes, call a.ttention to the dangers whirlt th reaten the corpulent: 
sudclcn death, the tendPney to sncc11mb under disPases a.ttendecl 
by feve r, and the "putrid ,., that is to say. astltenic cha racter o[ 
the feyer in such cases. It is known, morco1·er, tha.t Gal n tmccd 
the disposition to corpulence to an excess of one of the fonr car
dinal hnmors assumed by him, namely, phlegrna, ancl that ac
co1·dingly with him originatl'cl the doctrine of the frequent 
coincidence of the plilegmatic temperament with tlte corpulent 
diathesis. 

\\'" m:iy, without being inexact, boldly skip over the whole 
mnge o( the following centu ries, medient.l and modem, simply 
resuming the thread o[ our historic rem~nks where, in the }Jresent 
centmy, modem physiology begins to occupy itself more par
ticular!)- with the question oI the origi n ol a.n imal fat. 

No 111cdieal authOJ·, either oI la te t· antiquity or more recent 
J1i storic times, has in hi s observation npon corpulence, so far as 
the affect ion is casually mentioned in those writing; which touch 
upon it, acldecl anything to the doctrine o[ Galen ; and the more 
important works o[ the seventeenth a.nd eighteenth centuries 
referred to in the Jitemtu1·e of the snbject, stand one and all on 
t.lie $amc gronncl-Ior the most part dealing only with particular 
cases of abnol'lltal corpulence, or with cliscussions conceming the 
ev il con$equcnces and dangers of the affection, especially as 
mani[estc>d cluring the progress of intercnrrent diseases. This 
latter poin t is always with perfect correctness scizecl upon in 
the cl inical observation of the disease a.nd insisted upon in the 
desniption ; but in the ordinary relations of life the affection 
produces an evil result, which exposes the patient to very con
sidc>rablc inconven ience, ancl all sorts oI social vexa.tion, but 
which is in general pretty well borne so long as no extraordinary 
demand is made upon the functional a nd resisting power of the 
organism hy some other grave disease. Roeser has likewise in 
moue1·n Limps (1860) proclaimed the sligh t tolcrnnce of febrile 
diseases, such as typhus, by corpulent patients, thus giving 
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expression to n, thought which we find expressed in almost the 
same form by the gren,t physicians of classical antiquity. 

On the otlwr hand, the disease has comparatively seldom been 
macle the subject of a special monograph even in recent times. 
\\'p may. Jwre particulal'ly mention the treati ses of Lischer (1832), 
\\'at t (1838), Leon de la Panonse (1839), which we meet as refer
enres in the literature of the subject, and last but not least, the 
excellent work of J. Vogel (186.5), the publication of which was 
occasioned by\\'. Banting's lettN to the public (186.t), which, 
whimsical as it was, was full of practical value n,nd made an 
epoch in the t1·eatment of the disease. 

This letter itself, however-or rather the therapeutic systl'm 
which it communicated to the public, that of Dr. lla1Tey. to 
whom Banting had applied when in need of advice-had its root 
in those new investigations respecting the production of fat in 
the bodies of n,nimals, to whiclt J. rnn Liebig ga1'e the Jirst 
impulse. \\' ith whn,tevcr justice subsequent inves tigators ha1·e 
called in qnestion some of Liebig' s views respec ting animal 
lipogenesis (the development of animal fats from the hydro
ra1·bons, for instance), hi s na,mc remains connected with thie, as 
with much else that marks him a the opener up of ne"· paths, 
that "·ith him originated n, clearer understanding of the Iunda
nwntal Jaws of physiologicn,l chemistry (Slq{j'bewe,q1t11g), and a 
dPeper insight into the nature of fat-production as n, general 
function of the organism. Among those anthors a,ncl invest iga
tors whose labors in physiological chemistry have most adrnnc"d 
our knowledge of the conditions of normal ancl abnormal fat 
formation during the last two decades, we may especially men
tion F. Hoppe-Seyler, 11. rnn P et tcnkofer, C. Voit·, Kemmeri ch, 
Ssubotin, RadziPjewski , and Fr. Hofmann. Their iln-cstigations 
r1'Yf'a l<:'c1 for us the sou1·ces in whi ch animal fat has its origin, 
the mode of its product ion , the conditions which favor or retard 
it s development, and its pa1-ti cular sign ificance as regards the 
general well -being o( the organi sm; so that at the presPnt clay, as 
we s tand upon the ,·antage-gronnd "·on by their labors, the ques
tion concpming the pathology of corpnlence may be answered, at 
least from the standpoint of chemical physiology, mnch more 
precisely than before. 1Inch Jess can be said for the histological 
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Side or thP qnPStiOll. Jipn> lhP Opinions O[ authors Stand in 
much ruder opposition; and the position of the so-rallPd fatty 
tissue Wettgewebe) in the histological system, the mo<lP in which 
it plays its part in the predisposition to fat io1·rnation; in short, 
the nature o[ the local conditions which exist during fat procluc
tion, is as yPt hy no mpans satis[actorily ascertained. "'e may 
name Yirchow, Czaj('wicz, Toldt, nncl Plemming, us among the 
JlUlllbPr or thOSP who have OCCU]liPCl tlwmse]ves more partien]arJy 
with the histological study or the tela adiposa ancl its bc•lmvior 
in the healthy ancl in the corpulent, ancl have imparted their 
disroveries in rxlwustivc works. \Ye may now hope that future 
explorat ions will folly clear np this territory, and that with the 
settlPment of tlH'se still pemliag cli fTercnces or opin ion (see the 
following section on Pathogcny for a more dl'tailecl account), a 
furthpr and mm«' important step may be taken toward the 
understanding or both normal ancl abnonnal fat production. No 
one who occupies himself "·ith this clin,pter of pathology can 
escape the conclusion that the pathology of corpulence, from it s 
very nttturc, can only be comprelteucled by the help of chemical 
and histological inn•stigations. 

General Description of the Disease. 

"'e are accustomed to designate under the term corpulence 
(adipose disc·ase, adiposity, t polysarkia, etc.) all those anoma
lous conditions or physical configuration which have as their 
prominent outward mark an exces•ive development of the sub
cutaneous layer o( fat, as well as rt corresponding unshapeliness 
of the figure. An examination or the dead body proves, howeYer, 
that the abnormal heaping up o( fat in corpulent persons is not 
confined to the pannicullls acliposus, or the external fat of the 
body, but takes place with great re1rnlarity in certain deeper 
regions as well. In fact, where we normally find, in well-nourished, 
healthy persons, fat in still larger masses-the so-called visceral 

1 lnRtead or this term the shorter word adiposis is frequently n~d. We avoid using 
it Out!iclves because it is certainly a false etymological compouml1 being a Latin deriva· 
tivc with a. Greek termination. 
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Iat-(viz.: in the mesentery, the omentwn, capsnlrt adiposa of 
thu kidney, epicardium, etc.), we find it, on po;t-mortcm exam i-
1rntion or the corpu lent, in layers of abnormal thickness. It is 
accordingly quite characteristic o[ the affection with which we 
have to deal, that the morbid tendency to 01•er-growth attacks 
not merely certain limited portions of the lela adiposa, but Ille 
/ (tlty tissue all oner the body. Tile great multiplicity of morbid 
centres and their iinh'ersal extension throughout a certain 
tissue formation (histological homology ef tile seat of tile dis
ease, or lwmoiotropy) in all probability mark the anatomical 
changes presentecl in co rpulence as the expression or a ge11eml 
morbid condition, or as the localization of a constitutional ail'ec
tion. But as these changes, taken collectively, most distinctly bear 
the stamp of lwmoiotropy (or histological homology), that is to "'Y' 
c1·erywhern un111istakably prom themselves proclucts or ch·fi nite 
pathological processes, and also everywhere el' idently take place 
in the same manner, they at all events unite in thcmseln•H with 
the greatest possible completeness all those signs which usually 
characterize the local emanat ions of constitutional affl'ctions. :No 
doubt can therefore remain, regard being had to tl111 St.' most uni-
1·er:;al ana to mical criteria of corpulence, tlmt in this affection we 
have lo deal with a gmeral lesion ql the function of 1111/ritio11. 

This histolog ical changL' in the fat ty tissue of COl'j)Uient indi
vidua ls es 'l•ntially involves a twofold pathologic-al proc1•ss. 
Fil'st or all them takes place in the entire mass or t he fatl y 
ti ssue, already extant, and formed bcforn the invasion or the 
di sease, a stead ily advancing infiltrat ion and di:;lt>ntion of the 
cell -elements with fatty contents; and snbsequ<'ntly tltt'l'L' orrnrs 
an enormous de1'dopment of new fatty tisstLL', which, like the 
old, develops in the affected regions of the body, especially 
predisposed to fat production, in the fol'm of little lappets, the 
so-called fat-clusters (Ji'dttraubclten) . Both processes-the dis
tention or the cell s of the all'eady existing fatty tissue, and the 
d1·1-elopment or new-concu r to produce tlmt increase in volume 
of the fat-cal'l'J'ing layers or the body which is often so enor
mous; and, since their influence upon the volume o[ tlw Ida 
adipos(I goes on simultaneously, it is practically extremely diffi
cult to distingubh perfectly between tlieir periods or origin ; fo r, 
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en•n though it may appear as if the infiltration of the pre
ex isting fatty tis~ue rt>prescntecl a somewhat earl ier, and the 
springing-up of new tissue a. later stage in lhe g<\neral progl'ess 
of the complex pathological prncess, the ce ll-d isten tio n st ill con
tinues in all casPs in the existing fatty tissUL\ even when new 
tissue of t!1is kind is in Jll'OCeSS of fo rmation; and fmther, 
though the latte r process takes the foremost place in the severer, 
and the for mer in the rudimentary fo rms of the disease, both 
are in all cases so intimately connected, in locality as in tinw, 
a11d intertwine themselrns so inseparabl.v, that it is from the lirst 
simply illlpossiblc, from this stanLlpoint, to Llisting ui sh betw<'en 
any two stages of coqrnlence. It is, 11 owever, cleu, from this 
very co inciclcnce of two essentially diITerent lesions, that "o rn e 
inner genet ic connection must exi::;t betwePn tlte two. This pre
sulllption becomes almost unavoiclable when we consiclPt' that, 
even wit hin the limits of health, both processes cont inuall y go 
hand in hand, in locality as in time, i11 this wise: that, in the 
fir.st place, individuals who, without being morbidly fat, are o[ 
a ra tlwr full habit or body, possess not only a morn strongly 
infiltmtL•d fatty tisslle (better fill ed [at cells), but also more 
fatty tistilt<', titan thin persons; and .secondl!J, that in thin pet·
sons who, in consequence of certain known influ encps (ric lwr 
food, for in stance), begin to appear " in good condition," not 
llWreJy the mass, but the qnantity O[ the fatty ti ssue is incrC'Hol'd. 
Since, t11cn•fore, even under pl1ysiological conditions, thnt prn
p orti on bPtwcen mass and tension o[ tit!' fat cell s can br prnv<'d 
to exist with the utmost reglll arity, th r t'<' is su rely all I he lt>ss 
opportunity offered for regat·ding as an accidP11tal roincitll' tH'e 
that t•xrPss in both directions which conws unclPr anatomical 
obserrntion in the cond ition or pat!tologiral COl']lU!t•nrt'. It is, 
moreO\·er, ev ident that, so soon as it is in a.ny way pm•~iblL• to 
discovet· a sll ffi cient reason for this physiological coinC'i ckncc>, an 
explanatio n of the simultaneousness o[ tit<' two pt·orPSSt'S under 
pathological condi tions may a lso be imnwdiately found. (See 
section on Pathogeny.) 

In one respect, howevl•r, tlw re appear~ at first sig ht to he an 
essential diff Prence, :incl not rnrrPly mw ol' ckrrn'r. lwtween 
simple physiolog ical "good condition" and morbid corpulence, 
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inasmuch as, at least i11 advanced cases, deposits of fat fre
quently occur in tissues in which in the healthy subject no fat 
is <li ::;coverable on microscopic examination. 

\Ye find, under some circumstances (see farther on), the 
intramuscular connective tissue, and even the epithelium of the 
mi11:uy tubLtles, etc., infiltrated with fat, ancl this is especially 
the case with the liver-cell s, which, in the better.marked. cases 
of adiposity , ordinarily become the seat of a continual fatty 
impaction, while, under physiological conditions, as we know, 
they are but trans iently percolated by a stream or fat-always 
mel'ely at Cel'tain houl's, after a fatty diet (Vil'chow'). \\re shall 
subsequently find an opporttrnity of going into this point again, 
and of showing that thi s heterology betwee11 a pathol ogica l anu 
physiological te11tlency to fat proch1ction is at bottom me!'ely an 
apparent 011e, and that reall y it is hardly necessary to recognize 
in mo!'bicl col'pulence anything more than the excess o[ a process 
which, taken per se, is a normal one (cL " Patlwgcny" and 
"Special Symptomatology"). 

Ii we disregal'u the above-mentioned rather except iona l con
ditio11s of many tis;ues in the more pronounced types of corpu
lence, and observe once more the hi stological cl1arncter of the 
:mllirnentary forms or the disease, we fiml the111, as we have 
remal'kl'd, even SLtpedicially, so completely homogeneous with 
the physiological characlel'S of so-called "embonpoint,'' that it 
is impossible to chaw sharp bounclary lines lletwPPn the two. 
Let us furth er conside1· that each of these advancPcl casPs had 
itself previowsly to pa::;;:; through an "embryonic'' stagC', in 
which it was scarcely, if at all, disting uishable from healthy 
"ernbonpoint." The unbroken connection between a vh.rsiolog i
cal and pathological tendency to fat-production then becomes 
quite obvious. \Ve must, then, frequently remain i11 doubt as 
to whether one of these cases of slightly dewloped corpulence, 
or more pronounced "goocl condition," shoulcl be rPgnrdecl as 
already morbid or still healthy, and the question as lo its mor
bid character can certainly no t be incontrovertibly answered 
either in the affirniath'e or negat h·e . From this ami)iguity or 

'In bisA.rchiv. Bd. XI. p. 574. 
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many ca es o( rndimenta1·y polysarkia, two consequences follow 
when we come to decide upon the nalu1·e of the disease with 
which we are concerned. In the first place, it is just as li tt le 
possible in dealing with corpulence, as in dealing with amemia, 
to express a decided opin ion as to its frequen<"y, that is, to draw 
up a statistic o( the disease; and secomlly, the patlwgeny o( 
the disease points to precisely the same conditions and factors 
that determine the amount of physiological tendency to produce 
fat. In what these more particularly consist will be treated of 
in the rollowing pages, so far as the di scussion of this subject is 
necessary, as briefly as possible; bLtt WP may here remark, in 
general terms, that corpulence, as ·a disease, from the physio
logical as well as from the purely histological standpoint, is to 
be classed as a constitutional affection, or lesion or ,r7eneral 
nutrition. It is known that fat-production in the bodies of 
animals is em inently at the expense of a function of lhe whole 
organism, indiridual and temporary Jlnctualions o( wllich are 
determined by ex isting condi tions of the general nutritive pro
cess-the a111ount of the pabulum, rapidity and mode of its 
assi111ilation. This helps to strengthen the w esumption that, as 
regards the etiology of corpulence (oide "Etiology"), tlw causes 
of the di sease make the entire constitution, OL' the interchanges 
between the blood and the tissnes, rather than any particular 
orga nic apparatus, their point of attack. \Ve shall endearnr to 
bring thi s forward in detail in a more suitable place, so far as it 
is at present possible to give a direct proof of sueh a relation 
between particulat· predisposing forces ancl cl et~rmining noxious 
agents. 'Ve must, however, cut short thesP prPliminary 
observations; in 01·der Jir5t to investigate the patlwyeny of the 
disease in the direction already specified. 

Pathogeny. 

It is known from physiology that the store o( fat at any time 
laid up in the animal body is deriv<>d from the nutriment assimi
latc>cl by the orga ni sm ; so that the mag nitude o( this store is 
primarily determined by the amount of the inqr'stri. An increase 
of the fat-sto re, or a so-call ed fatty "l1abit" takes place, there-
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fore, in one and the sam!' individual only when, otl1er conditions 
being lite same, the amount of nutriment is increased; antl a 
decided tendency to this fatty habit can only be produced by a 
still g1·eater assimilation of food. This is taught by e1·ery-clay 
obse1Tation, which coincides with exact exp~riments in fattening 
animals. On the other hand, there is no sm er rnethocl of pro
ducing diminution and final di sappeamnce of the fat of I.he body, 
internal and externa l, which is stored up in the cel ls or the tcln 
adiposo, than diminution Or withholding or nourishment (partial 
or complete inanition). A detel'mination of the comparative 
weights of the various 01·gans and ti;sues of the body in such 
cases, gh·es, as we know, the impo1·taut !'esult that, of all tissues, 
the fatty tissue sufl'ern the most remal'kable diminution in 
weight, owing to the absorption of its faUy contt•nts. (See 
",\n;rmia," p. 372.) Hence it follows that no component paI'tO[ 
the Jiving organism rnriPs so rema rkably with the amount of 
food as the fat-store, 01· l'at ll'hich is laid up in the fa try .tissue, 
or is more dependPnt upon the assimihttion or nutl'iment. 

\\rith regard to the fmtht•t· question, from w!tat elements of 
tli e food anirnal jat is prinrip1tll/f derioed, the more recent 
physiological view, which differs, as we are awar<', fi-0111 that 
formerly held, regards the gl'eatPr portion o[ the fat-otore as 
probably a pl'oclnct of t!JP decompo•ition o[ the alb1un1'n q/' the 
pabulum (Vonathseiweiss), just as the fat whieh ocrnrs in tkgt•n
eratil'e pl'Ocesses is a product of the decomposition of the organ
ized albumen (Organeiweiss). 

l\Io1·e minutely observed, esprcially in tlw clrvelopmrnt of fat 
from the albumen of the pabulum, the folloll'ing p1·ocess takes 
plarr: The albumenizPd materials taken in with thP food ancl 
circulating with the tluicl s of the body, so for as they are not 
directly employed in the repair ancl growth of tlw albuminous 
tissue-elements, become transformed i11to orgrtnized albumen 
(\ ' oit); and in consequence of the r!temical changes that take 
plaee in the cel ls there is a decompooition,fint, into nitrogenizPd 
deri1•ativt'S, which, further decompo,Pd and oxiclizt'd, arr at 
lrngth, by means of the great difl'usibility of th<' finally resulting 
proclncts (urea, uric acid, de.), el iminated through the t>xcretory 
organ· (kidneys and skin) ; seco11dl1;, into non-nitrogenized sub-
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stanres, which, in ecrta in ci rcumstances (see farther on), simi
larly undergo further oxidation antl decomposition, and 111ay be 
finally resoh'ed in to the simple chemical products, carbonic acid 
ancl water. L'nder otlwr ei1·cumstances, however, and more fre
quently, tht•y furni sh the principal mMel'ial fo r the production 
of fat, antl make possible a COl'[J Ulent habit. It is cleal', lhere
fo1·p, fil'st of al l, that one comlition of the free development of 
fat i:-; a co11sitlt>rable aeeession or fat-proc.luc ing materia l, and par
ticulal'ly albumt•n, to the pabulum in circulation, and further 
that the th>gl'ee of disposition to Iat-prodttction is regulated vel'y 
essentiall y by ll10 ultimate fate o.f /lie albumen o.f lite pabulum. 
It may be "'l"'ciall y laid clown tk tt, the accession of albumen 
remaining tht• sanw, first, the smaller lite qnantity ef organic 
albu//l{'/iforined, and, llwr<:f'ore, the greater tlte qacintity qf' the 
cirwlali11g albumen wltielt wulergoes but partial decomposi
tion ; cnal sew11dly, the //lore u11fcuorable Ille circu1nstances for 
a f url/u•r burning away of lite non-azolizecl products ef decom
position lo carbonic acid ancl water, the greater will be the 
q1w1dit1; q/j'at produceclfroin the albwninates. 

The opinion that fat may originate in the decom position of albumen, necessi
tated as it is by a vast number of facts, physiological as well as clu::mical and toxo
logical, is nt the present time seriously attacked by no one. It is, indeed , impossible 
for us here to a rgue out this subject in ei:tenso. ·w e, however, adduce the principal 
methods o ( 1}roor upon which the theory has hi therto rested, making free use of 
'Vagncr's synoptic arningcmcnt, 1 auc.l completing it. These methods of proof arc, 

intimated, 

s11rh as : 

oi Pct tenkofer and Voit' in feeding a cnrnivora (rlt>g) with a 
great quantity of lean meat. The animal ex perimented npon curcted all the nitro
gen contained in thC! food in the fo rm o f urea, but, as expe riments on the rc:spi
raliou pro\•ed, rctain<'t.l a portion of the ca rbon. This portion of carbon must, 
therefore, htlvc been sto red up in the form of a n anazotize<l product of the decom
position o[ muscular allmmen. 

2. The d1mactc r of the milk of a carnivora. (do(I) on n. pure fl esh diet. l,;ndcr 
these circumstances the quantity of t his secretion, as a lso its richness in fat, increases 
with an iucrcar; ing· supply of albumen (Ssubotin,3 Kcmmcrich 4). 

I A Manual or General Pathology, by Ernst l l'ltf/IU/' , Transl. from the German by 
J. Van Duyn, ;u D .. and E. C. Seguin , 1\1.D, p. ;JOO et seq. New York, 1876. 

~ Zeit~ch rifL f. Biologic. Ud. V . p. 7!l-tG!) 
J Virchow'li Arch1v. lld. XXXVI. p. 501-572. 
'Archiv f. Physiologic, Ild. IT. 7, 8. 401--415. 
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3. The chnractcr of the milk of an hct·bivorc on a diet of ordinary 1·ichnc!'s. In 
this case the fntty contents of the milk exceed those of the food, while the albumi
nous contents of the food are always sufficient to cover the production of the milk
fnt (Voit, I. c., Kuehn, Fleischer 1) 

4. The con.sidcrnblc increase in the production of wax (mclissyl palrnit:ite) by 

bees Ced on llie albumcu of hen's eggs an<l sugar-candy, iu proportion us the allm
men in the food is increased (Fischer of Yaduz). 

5. The increase of fat to two or three times its former amount contcmpornnc
ously with a decrease of albumen, observed by Burdach <luring the development of 
the eggs of a species of mollusk (linmreus stagnal is). 

0. The perceptible tendency to fat-production in the bodies of the larvre of tlies 
while fed with dcfibriuized l>lood poo1· in fat (F'r. Hofmann, l. c.). 

b. C/1emical. 
l. The formation of the so-called "corpse-tallow" (Adipocire), which replaces 

the normal ti~8ue in muscles slowly putrefying in cold !lowing water. 
2. The diminution of case in , with a simult:rneou~ increase of fat, in Roquefort 

cheese which has lain by a l ong time (Blondeau). 

3. The increase of fat in milk on exposure to the air (lloppe-Scyler, 1 Ssubotin, 
Le.). 

4. The development of leucin (amido capronic acid) in the putrefaction of 

albumen and in digestion. 
5. The formation of the lower mC'mbers of the pionic acid group (formic, pro

pionic, Uut.yric, val 1l'ianic, and capronic acid.s) in the putrefaction of albuminous 
sub!St•rnccs, as in their destruction wiih caustic potash. 

c.1'0.color1ictil. 
To this head we must, above all, refer the enormous development of fat in 

almost all the organs (especially the muscula1· tissue of the heart, the livcr-cdls, 
and renal epit11clium) in acute pliosphorus poisoning (Koelilc, Ring, LPwin, )Junk 

ulld Leyden, 'Vagner, and many others), with a. simultaneous ancl vi.:ry remarkable 
iucre;lSl' o( urea, as being the azotizc<l fina l product of the ulhuminatcs (Storcl1, 3 

Even thought.he acute fatty degeneration which occurs in pl105.phorus poi~oning 
be not. histologically comparable with the simple fatty infiltration of the tissue in 

corpuh'ncc. it is still a most weighty argument for the chemical fact that fat is 
specially prone to develop from albumen, and that frequently, when it exh,ts in the 

bodies o( animals, it must be regarded as a. product o( the decomposition of 

albumen. 

" '!Jere, however, tlie quantity and compo8ition ql t11f in.qesta 
remain the sw11e, the greater 0 1· lesser developmrnt or or.qanized 

i Vitchow's Al'chh•. Bel LT. p. 30-41. 
'Virchow's Archiv. Bd. xnr. Jl. 417. 
3 Den acute Phosphorvergiftniug. Copenhagen, 1867. 
'Zeitschrift for Biologic. BJ. VII. p. O;J. 
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albumen from tlw cii·culn ting albu men' or the pabulum, must 
depend upon the d ifferent disposition or the tissue in each case, 
as regards its mode of deriving nutriment from the blood, and or 
u tili zing this in its growth (see p. 306). \Ve• may thereforn say 
tlmt, under si milar nutrith·e conditions, lite less the trophic ancl 
plastic ene1-gy of the ti ·sue-elements, t he greater will be the 
tendency to fat-prnduction; and that all condi tions (i ndividual 
and genera l, outward and inwa rd) which diminish the former 
111 ust favor the occurrence of corpulence (sec "Etiology.") 

The question whether the non-nitrogenized prodncts ef the 
decomposition of the albumen of the pabulum shall finall y settle 
down in t!te form ef fat, or, more completely burnt ojf; be 
clawged into carbonic acid and waler, is, under ordinary cir
cumstances, primarily dPcided by the quantity ef lite other com
po11mls q/ tlie diet, taken in simultaneously with the albnmen
es1wcially the fats, li!Jdrocarbons, and glutens. The import
ance or these in the process of nntrilion has been already illus
trated and insisted on by us (see p. 312); we shall , therefore, 
merp\y remind the reader that the substances named, by their 
tendency to oxidize aml decompose morn easily than the cir
culating albumen, generall y farnr the deposition of the organ
iz,.cl albumen as much as they reta rd the fur ther ox idation of 
the non-nitrogcnized products uf the decomposition of the albtl
men oC the pabulun1. Since th<'y require l'or theii· assimilation a 
g1·mt part of the arnilable oxygen of the hlood, they necessa1·i!y 
ront1·ibute, at least indirect ly, in a vp1·y essential manner, to the 
fo1· 111 at ion of fat. (As regards fat see farthet· on.) In conse
qtwnce o f tl1is, bcsidt>S an increase in the organi zed albnm rn, we 
must expect a riclwr production or fat frn111 the albumen of the 
orga ni sm, in propod ion to the q11a nlil!J q/ those other subs/a nces 
already mentioned, wliicli, in addition lo a sufficiency of albu
minallw, are taken in willi !lie.food, assimilated, and added lo 
tl11' mass qf the blood as nvailable plrtstir material. Bnt, in the 
S1' m111I plla·e, tlte q1((tntily qf llte bloorl-ox11gen at all ti111es gen
emll!f an1tilable naturally calls fo1· spl'cial consideration, as it 
beal's upon t11e process which now interests usi Yiz., thP devel-
01rn1<•nt of fat from albunwn. Snppo'" that, l'rom any cause, 
bu t a small quanl ity oC oxy~c·n , as co n1 pan•d with the amount 
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of food, be taken up. It is manifest that this ci1·cnmstanc0 ts 
nnfa.vomble to the more complete consumption both or the sur
plus matter circulating in the blood, and or tile non-nitrogcnizecl 
proclticts or the decomposition or the albumen of t he pabulum, 
and that, under these couditions, a }JOrtion of tho ingcsta. is mol'c 
than ordi narily likely to remain imperfectly consunH'd. All 
circum.ytanc1•s, therljore, wllich occasion a diminislwd absorp
tion qf oxygen, also fcwor the for mation qf fat frotn albumen, 
and mnst, as may be foreseen, where they actively manifest 
themselves to any considerable ex tent, lay the foundation for 
the devt>lopment of morbid corpulence. (See "Eliology.") 

On the other l1and, ei•en a rich diet by no means necess itates 
any considernble deposition of fat, which indcecl can never take 
place either while tlte trophic ancl plastic processPs go fonvard 
with uncommon act il•ity (see above), or suflicicnt oxygen is 
absorbed to effect a complete consumption or the ingesl<t (the 
other constituents or the food as well as the albumen). ,-1/l 
circumstww·s, /hen, tltat increase ;1w trophic and pl!rntic e11a
gies qf the tissues, or fMor the abso1ption <ii a great quantity 
of o.Tf/f/('11, work against the tendency to corpulence, and gnar
anttle, ('\'f'll in cases o f high feed ing, ct certain inununityfrmn 
morbid fat-ptoduction. 

\\'e have, 80 far, for the sake or simplicity, aml without 
much comprnmise o( trnth , merely spoken or the development 
or (at from albu111 en. 'Ve must now ask whPthcr the remaining 
e}elllPl1tS of th e c.1i t:' t, whose indil't:>Ct be:11'ing U})Oll the tendency 
to coqrnlence we ha1•e already notec1, may directly play their 
part in the formation or fat. 

This que~tion mu st. in the present state or our knowledge, be 
mo$ t d<•cidcdly answered in the a flirn1ati1·e, as fa1· as tlie fatty 
portion of /lie did is concerned (F. Hofmann); while a certain 
proof or the c1erelopment o( fat from the liyc1ro·carbons is as yet 
not Io1thcorni11g. On th<> contmry, the results or expel"iment 
almost certainly cxcl nd<' this mock or animal lipogenesis (\ "oit). 
It is therefore not permissible to transfer the cond itions which 
affect vegetahlrs (in which a considerable c1P1·elopment or fat 
from slarcli, 111rmnite, etc ., takes place) to the animal organi s111, 
and we should partirnlarly remember that the plant brings 
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fo1·res to bea1· npon the isolation o[ atoms and the reduction o[ 
compounds rich in oxygen to a much greater extPnt tlian the 
animal can. \Ye have just as little proo[ that fat ca n arise, in 
the animal body, from the gluten of the diet (Bischoff and 
Yoit); yet these substances, like the hyd ro-carbons and fats, 
possese, though in a less degree, the property o[ protecting the 
already existing fat from further destrnction. The lipogenous 
inllu <> nce o( these two species o[ [ood-elements (the hydro
carbons a nd glutens) is, then, apparently red ucible to what we 
ha ve already briPlly stated it to be-a conservative action. Snch 
an action they have upon the organized albumen as well as that 
o[ the pabulum, and may, conseq uently, of coul'Se (though but 
indirectly) phiy a very important part in the amassing of fat in 
the bodies o[ animals. 

It is otherwise, as already indicated, with the fats or the diet, 
whose property of direct lipogenesis was fo rmerly accepted 
without further investigation, while more recently, since the 
development of fat from albumen has been positively ascer
tained, it beca me for a short time a matter or grave douht (Toldt, 
Ssubotin)- 'J'his mode of fat formation-that or its simple accu
mulation from the non-nitrogenized materi al introdnc<>d into 
the body wi th the fats of the food-has been placed beyond all 
doubt by the painstaking investigations of F. ITofmann. It is 
now, indeed, even rocognizPd as a normal process more or less 
rPgular in its occnn ence. According to the above-named author, 
delinite portions of the fat of the diet n·main O\'er, their amount 
depending on that of the daily receipt and consumption o[ the 
body (always determined by rest ancl labor) ; a nd these, like 
the fat separated from the albumen of the pabulnm, are taken 
up into the general s tore of (at. 

This is only trne, however, in the case of those fats which are 
lwnwlor1ous-that is, which occm as normal constituents of the 
fat-store of the zoological species with which we ham to do. 
1-leterologons fats' are either not taken np into the fat-store of 

1 Thus, not a trace of spermnceLi (monatom ic cetyl p:i.lmi tat.e) found its way into 
the subcutaneous connecth·e tissue of a dog, even after thirty-one days' feeding. and 
after more tban 1,000 grammes of this heterologous fnt had been consumed (Ssubotin, 
I. c ). Just as little has R.adziejewski (I. c.) succeeded in certainly ascertaining the pres-
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the bocly nt all , OI' only taken up in the merest tl'nrPs. (Rnclzie
jewski , S•ubotin.) ThP influence of the lw terologous fot s some
times introl1ncecl with the food is, then, like that of the hyclro
cnl'bons and glutens, appan•ntly confinetl to the abO\·e-mentionecl 
consel'rnti rn action- that is to say, it becomes oxi<lized in the 
place of the Ol'ganized albumen, of the fat secl'ett•cl from the 
albnmPn of the pabulum , and finally of the homologous fat 
tnkl' ll in with the food, and thus protects botli the latter from 
d e::; trn ction. 

We mu~t nbstnin from entering upon a demonstrnti on of the foregoing pointe 
in aten.<Jo, as this would invo lve t he citation o f a mass o ( evidence obtained by 

experiments which would far exceed the limits all owed fo r our ex position. Those 
o f our rcndcN> wh o wish to obta in more precise informat ion respecting these n~ry 
complicated questions will fin d the ori g inal works o f t he authors Mmcd in our 
notes. nnd the hand- books o f physiology. their hl•st g uid(;s . 

.M ean while, so g-reat is the importance lo the pathologist o f this fac t of the d irect 
denlopmr nt o ( fa t from the homolog ous fa ts u f the di et , that we cannot refrain 
from briefl y ex plaining the method o f experiment pursued by Fr. Ho fmann , and the 
principles o f his calcula ti on. An animal (do9) in which the fat-store is complet ely 
exhauste<l by long continued fasting, from thi s g iven moment of time begi ns to 
d estroy it s organized a.lhumen in g reat q uanti ty, to suppl y men ns fol' its most neces
sa ry expenditure o f fo rce; and in conscquen<'e o f tlli :-; change o f the mode o f di s
position o f the ti ~suc materi als, the format ion o f urea, up to thi s tune g reatly 
dimini shed , will suddenly increase. Suppose now that such an :111imal, become 
almost fut less from stnrvation , be fed for some days on n diet as ri ch :-i s possible in 

fat, then kill ed , il.lld its g enernl condition as regards fa t estimate<l ,-if the q rnrntity 
of fat in the whole animal be very much g reater than that which (takin g- the hig hest 
calculat1011 ) could ari se from the d ecomposition o f the nlbumin ntcs o f the diet , it 
a ffords proof o f a direct lipogenesis from the fat in troduced in th i~ diet. Now 
expcrinwn t evidentl y !'poke in favor o f a direct t rnn~ fcrcncc o f the fa t of the diet 
t o the bod y o f the animal ex perimented on, as the foll owing short d nta show· 

During t he fi ve d nys of the experimeut. the q uantity of fa t taken in with the 
diet and a"si mila tcd, amounted to 1854.0 g rnmmcs. 

'J'he quantity o f nitrogen taken in wi th the fooll amounted to 3£1.7 grammes. 
This latter q uan t ity corresponds to 254 .3 grammes of dry alhumen. No w, 

according to llennehcrg, from the decomposit ion o f 100 grammes of dry allmmcn 
(equal to ! .j , (j! per cent. o f ni trogen), ;')1.4 g rammes o f fa t nrc cleveloped , which 

ence or C'ru~in (tri atomic et.her or glyceryl wit h erucic acid) in the body or the animal 
ex perimented on (n dog), aflc r feeding with a great quantity or rnpe·oil. Tbe ordinary 
mnmmo.lial fnt.q (human fot included) arc, a~ we know. a. compouud of triatomic ether 
of glyce ryl wi th palmi t.ie, stca ric, and olcic acida. 
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would therefore gi~c 130.7 grammes as the maximum quantity of fnt whi ch could 
be developed in the progress of the experiment, if all the fat a<'cumulntecl cluriug 
this time had s impl y originated in the alburu inntes of the diet. Rut the est imate of 
the whole quantity of fat in the whole animal showctl a total of 1352.7 grammes. 
There was therefore accumulated during the five days of the ex periment a q11antity 
of fat greally in excess of this estimate (by more than 1000.0 grammes in fact); 
and this cou ld on ly have originated in the fat of the diet. All that concerns the 
special methods pursued by Hofmann in esti mating the total quantity of fat in the 
animal ma.y be read in his ori ginal work 

In a more complete form th0 at present rcccivc<l ph)1Siologica l th f>Ory o f animal 
1ipogcncs1s, which is calculated to throw lig ht upon the pathogcny of corpulence, is 

briefly as follows: · 

" The fat-store of the animal body is renovated and 
increased from the albwninates and homologous fats of 
tlw food supplied, the remainin.IJ constituents of which 
(l1 eterologous fats, hydrocarbons, glutens) ha,•e mainly a 
conservative action upon the fat already f ormed, but are 
not directly lipogenetic. 'rhe conditions for the accumu
lation qf fat are most fal'Orable when the quantity of the 
fatj'orming and conservative (indirec tly fat-forming) ele
ments of the diet is greatest; when the quantity qf o:r:ygen 
in the blood is least; and when tlie tropli ic and plastic 
energy ef the tissues that absorb albumen is smallest." 

The pathogcny or co1-pulence must, however, besides dealing 
with the ques tion of the sou rces of animal fat, ancl the general 
conditions which favor its accumulation , inquire into the more 
local relations between certain forms of tissue-production ancl 
fat-production. It is necessa ry, in short, lo know not merely 
whence fat ol"iginates, and when the greatest quantity will be 
clm·elopcd, but also in what manner it is accumulated, and how 
this accumula tion goes forward locally . 

The opinions concerning these last points, as we ham already 
mentionetl in the hi storic introduction, differ so much from one 
another in many important respects that, pending fmther more 
decisive investigations, we mu st restrict ourselves to a cursory 
statrment of them; and, while not icing thrir most salient points 
of diiierence, will especially dwell upon what they have in com
mon. 
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One idea (Toldt, l. c.) is that the deposition of lat occurs in all places where 
there exists normally and already formed a certain peculi<tr kind of tissue-ji:ttty
timu (tela, acliposn). There are, in foct, parts of the body in which, through the 
ahscucc of this tissue, even under conditions favorable to fat formation, no d('posi
tivn of rat worth mentioning occurs (scrotum, penis, clitoris, nymphre, eyelids, skin 
of the nose, mu8clc of the car, sub-muscular connective tissue of the intestines, etc.). 
In other parts, external and internal, there arc, on the contrary, great depots of this 
tissue, and hence, under circumstances favorable to fat-production, a vast accumul:l
tion of lat takes place (the malar region of the face, panniculus of the breasts, 
:rnterior wall of the abdomen, mediastinum, epicardium, great omcntum, capsula 
tuliposa of the kidney, buttocks, etc.). This fatty tissue should not be classed 
with connective tissue as regards either its histological relations or its functions. 
1t has its origin, as comparnt ive embryology teaches, not in ordinary connect ive 
tissue, but in special embryonic territories; and it is, moreover, connected with 
already existing fatty tissue. The cells specially adapted for taking up fat-the 
fctt-cell1-a rc polygonal or round, are without the processes of ordinary connective 
tissue cells (Kuehne), nnd appear in this individual fo rm when they have little or 
no Int in them, as, for example, in the subcutaneous fatty tissue of the fcctus, or in 
6uch adults as have been quickly deprived of their fat-store in consequence of 
marasmus. It is further characteristic of the fatty tissue that it possesses a peculiar 
system of blood-vessels, the fat cells being woven round with a thick capillary plexus, 
which runs in a tender framework of ordinary connective tissue. There is, more
over, an agglomeration of the fat cells into small gland-shaped bodies, the so-called 
•· fat clusters" (Fetttrilubchcn). This mode of arrangement fails only in the fat
contaiuing marrow of the bones, where some of the fat cells lie bt.!lwecn the other 
elements o f the marrow. 

According to this conception of the fatty tissue, as a special ltistoloyical clement 
of the body, its pl1ysiologiatl function is also one peculiar to itself, und consists in 
its separation of fat from the blood. [t is true that the cells of other tissues (the 
liver cells, fo1· instance) sometimes temporarily and sometimes under pathological 
conditions, permanently become infiltrated with fat, at such times. in fact, a:i the 
blood, temporarily or permanently, becomes abnormally rich in fat; I.mt the depo
sitiou of fat as a secretory process only takes place in fatty tissue ulrciuly formed, or 
through the growth of new tissue. When the fat cells absorb lipogenous material 
from the blood as it flows by, and work it up into fat. they arc physiologically quite 
8imilar to gland cells; while at ccrtn.in critical periods they permit the stored-up 
fat to be consumed and to disappear with a development of heat, thus taking a 
most essential and entirely active part in the play of forces and interchange of 
matter throughout the whole body. They, in fuct, con-;tnnt.ly abstract from the 
mass of pabulum in times of plenty a greater or smaller quantity of valuable mate
rial, capable of being emploj1Cd in the development of force (production of h('at), 
that, like good housekeepers, they may save it up until it can be given out again 
in time of want, and em ployed ns it is most required. 

According to another essentially different view (Virchow's), which has recently 
VOT,. XV I - 10 
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received powerful support from the cxhausti,·c researches of Flemming (l. c.), there 
is no primary distinction between fatty tissue and ord inary loose connccti\'£• ti.,. ... uc, 
and the fat cells arc, in fact, identical with the regu lar connective-tissue cell!' .• \ny 
connective-tissue ccll

1 
in fact, any cell of :my kind, may be transformed into a fat cell 

by alJsorption of fat; under ordinary c ircumstances, however, and c,·cn in the less 
pronounced cases of pathological corpulence, it is only certain loose connective 
tissue-cells whose situation, as regards the blood stream, specially favo rs their infil
trat ion with fat, t hat permanently become so. The blood stream ca rries with it, in 
n free fo rm, a store of lipogcuous material, the amount o[ which depends upon the 
quantity and composition of the diet, and the wear aud tear o[ the orguuism. A 
portion of this is constantly transuding through the walls of the blood · vessels; and 
an increased quantity Uows out wherc1 in consequence of a circumscribed dilatation 
of the smaller vessels, a considciablc retardation of the circulation has occurred. 
This lipogcuous material, which exudes from the blood, settles down outside the 
vessels in the form of fiue adipose particles, ancl thus su pplies the fat which occurs 
as a normal consti tuent of the various tissues. Where very great quantities arc 
trnnsuded, as in places where there is a partial dilatation of the vessels, therc will 

be n more considerable deposition of fat, and a more distinct fat infiltration of the 
tissue cells which lie in the neighborhood and are gifted with power of absorption. 
This partial d ilatation of the vessels can, however, occur easily and frequently only 
in loosely woven tissues, and most easily in the strata of loose connect ive tissur, 
which, therefore, is specially subject to become loaded with fat (i.e., to become fatty 
tissue) . And, fur ther, if a partial di latation takes place anywhere (in snu1.ll arteries, 
veins, or considerable capillaries), the connective tissue of the adventitia of the vcs· 
sels must always first become infiltrated with fat. 'Ve acconlingly sec, in fact, that 
tin: production of the fot·clustcrs (Fetttriiubclwi) takes place as a completely cir· 
cumscribcd process centrifugally around particular portions o( small vessels where 
the aclventitia is fou nd loose and permeated with tine drops of fat. Afterwards 
these fat drops arc taken up by the lining connective· tissue cells of the ad vcut itia. 
and absorbed into the protoplasm; the transformation of these cells into Cat cell -. 
being thus brought ahout. Flemming concludes that this local dilatation docs 
always, iu fact, precede the deposition o( Cat, as a primary change; from the cir· 
cumstance that in the affected localities numerous wandering cells are likewise to he 
met with in the udventitia. These latter han no direct bearing upon the tendency 
to fat.production. lrnt their wandering out of the blood in great numbers, yet within 
uarrow limits, affords a presumption that there has been such a circumscribed hut 
considerable slackening of the circulation, as can only take place when a local dila· 
tation of tile vessels occurs. 

To whichever of these sharply-opposed opinions concerning 
the histogenesis o[ fatty tissue we may adhere, the extremely 
intimate connection which must be 111aintained between fatt.y 
tissue and th <! rnscular system b d ear enouglt. I t is only whern 
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a rich vascularization ex ists that a deposition or fat can take 
vlace; tissues ill suppHed with vessels ner er become tfoh in fat. 
The fat which occurs in fatty infiltration is, moreover, in the 
main, according to both theori es, to be looked upon not as prP
viously formed in the blood, but as originating when the lipo 
irenous material has left the vessels. According to one hypo· 
thesis (Toldt), it originates in the cell -elements o{ a peculiar tis
sue (fatty tissue); according to the other (Flemming), in the 
interstices of the tissue of the adventi tia of the ,·essels simply 
to be absorbed by the neighboring cell s as soon as formed. In 
each of these possible cases, h owever, in onler to solve the 
]Jliysiological problelll o{ the deposition of fat, and to anive at 
a conception o{ the pathogeny o{ corpulence in all points logi
cal , we are finally compelled to hare recourse to the eonjuring 
up of ce1tain auxiliary conditions which individual and te111-
porary variations in the alllount o{ fat-deposition which takes 
place help us to determine in concreto. N'o one who holds, with 
Tolclt, the specific naturn of the fatty ti ssue, and considers the 
depositio11 of fat a secretory process, wil l be content with the 
1ireviom;ly laid down conditions of a copiou:-s lipogenesis: " rich 
diet, diminished trophic and plasti c energy o{ the tissues, deli · 
ciency o{ oxyg<'n in the blood." Th~ secrdory ener,qy of the 
fatty ti:;s 11 e, wl1i cl1 under similar i11·0,·io11 :; l'onditions may be 
,-pry clifferpnt in different individuals or at differl'nt limes, must 
l'ount for something. Just so will the abundance or the fat 
formation depend in this case upon the quantity of the alread11 
frmnedfatty tissue, as well as its capacity for prolif°t'ratio11 . 
On the other hand, any one who den ies, with FJem111ing, the 
.-peciti c 11at111·e or the fatty tissue, ancl follow:; 11im in hi s fur ther 
conceptio n~, must again account for the differences which exi st 
in particular ca:;es by the ,·ariable action of the contractile ves
sel-wall s. \' aso-rnotor innen ·ation and proper irritability of the 
ti ssue or tl1 e vessels 11ave their part in the q uestion of the more 
or less fr<'quent occurrence o{ local dil atation of the vessels o{ 
the wide-meshed connective tissue, and therefore or the amount 
of the tendency to fat deposition. The ri clrne:;:; in cells or the 
adventitia or the vessels and the capacity Cor de,·elopment o{ 
these cell -elements must likewise be consiuered. 'Ve see, then, 
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that the physiological process of fat-production is really a most 
complicated one; nei ther the rnagnilltde of the individual fac 
tors which conduce to determine the in tensity of thi~ fat-pro 
dnction. nor the nature of all these factors themselves, being 
sufficii>ntly known to us to enable us to state the problem, off 
hand, in exact mathematical iorm. It has a certain resemblance 
to many unrelated variables. Under these circumstances it is 
the less strange that the patlwgeny qf' corpulence should, in so 
many cases of the malady (we may even say in every case}, still 
leave us to grope in darkness which is at first not to be dissi 
pated; and that WP accordingly Jincl those etiological forces, 
under the inttnence of which, in all common experience, the affec
tion most frequently arises, in many cases either absent or nearly 
so. However clear, therefore, up to a certain point, the history 
of the origin of the disease may appear, where the common and 
morn intelligible etiological conditions distinctly coincide, every 
physician who has any considerable material to arrange must 
find that cases of corpulence crop up here and there, which. 
as . regards thei r mode of origin, distinctly bear the stamp of 
mystery and apparent spontaneity. So much for the under
standing of the following remarks on etiology, which cannot, of 
course, claim to be at all exhaustive. 

Before we ourselves enter upon an enumeration of the known 
causes of corpulence, one }Joint, already touched upon in the gen
eral introduction, requires special di scussion here. \Ve allude 
to the regular coincidence between the more intense 'i'l1jiltration 
of tlie tela adiposa (or of the fat-containing connective tissue) 
with new-formation of this tissue, during the process of normal 
as of abnormal fat-production. Not only is the magnitncle of 
the individual fat-containing elemen ts increased by greater dis
tention, but they reproduce themselves. The more co rpulen t 
the body, the greater the quantity of their elements. According 
to th~ theory of Flemming (when we represent it to our minds in 
its dPtails}, th is coincidence has nothing strange in it, since, 
according to him, the more favorable the <'Ond itions for fat· 
deposition the greater will be the quantity of loose connective 
tissue which must be changed into fat-infiltrated tissue (fatty 
tissue). It is not righ t, however, on this account to give the 
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preference d priori to Flemming' s opinion, since the contrary 
dew ol 'J'oldt may be made to harmonize with this fact without 
difliculty. For i[ the fatty ti ssue rnnstitute, as Toldt assumes, 
a spec ifi c form oi ti ssue-which, like that of the glands them· 
selves, is actire in the 1wocess of fat-infiltration-hyperplasia of 
this act i1·e tissue occms at times of incrensPcl activity, which is 
anal ogous lo the hyperpla sia of glands in continual functional 
acti1·ity, ancl indeed to the hyperpla sia or working muscles, 
and by virtue of these analogies ceases to he something quite 
1x1rlic11 la1· and iso latPd. \\'e must, therefore, since we cannot 
approach the answpr to the question as to the natu1·e and impor· 
tance of thP fatty ti ssue any nearer chemically, abandon it alto· 
gethrr to the professeil histologist, and in our interpretation of 
the etiological conditions ancl of the symptoms of corpulence 
Jea1·e it aside as far as this can possibly be clone without detri· 
ment to that completeness of statement which we desire. 

llow far this is possible in dealing with the etiology, and in 
what way it is not possible, the following exposition will show. 

Etiology. 

(a.) Predisposing Forces. 

The disposition lo corpulence is an extremely variable thing. 
l ' ncler th r very same dietary conditions, ancl unde1· external 
circumstances in other respects the very same, we see certain 
indiddnals remain thin , whil e others become fat, even to a 
mo1·bid ckgree. And when we consider how complex the pro· 
cess of fat -production is, and how many ro1·ces conspire to cleter· 
mine the extent of this physiological function, thi s difference in 
th<' indi,·idual tendency to corpulence l1as nothing logically 
mysterious in it, especially as a number or these factors li e in 
the inmost recesses of the sphere of somati c mganization, so as 
to be fo1· the most part unconnected with exlPrnal sturounclings. 
(S<'e wltat goes br.f'ore.) 

\Y e cannot, therefore, do more in the wa.r of explaining the 
facL of thi s difference in individual predi sposi tion to corpulence 
than merely to nan 1e the most important predisposing influences, 
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analyzing as far as possible their 11wd11s operandi. Empirically 
the following personal conditions arn found to occu1· most fre 
qnently in the etiology or individual cases: 

J. Ileredity.- 'l'lie tendency to corpulence is, in very many 
cases, an inherited, or at least a co11genital one. \Ve should. 
inderd, not forget that when the affection develops itse][ for the 
first time late in life and among many members or the sam<" 
family, the external mode of life of these persons is frequently 
similar, ancl may favor the invasion of corpnlence. But th o: 
very most importan t and most frequent of these ex ternal deter· 
mining causes (in1111oderate indulgence in food, aml a lazy habi t 
of life) here produce injmfous results to which numerous indi 
viduals of other families expose themselves by Ji,·ing in identi
cally the same way, without suffering from a similar tc,nden!'r 
to fat, or a t least to an equal extent. Besides this the t1> n
dency to co1·pulenC'e often enough makes itself felt in imlivid· 
uals belonging to such predi sposed families yet leading widely 
differing lives. It is thereforn plain that in such casf>s of the 
disease some deeper canse must ex ist, which depends upon a 
famil y tendency, and which accounts for the occu1Tcnct', in all 
gradc•s of society, high and low, of groups of inc1i1·idual s \\'ho. 
over and above their blood-relationship, are connec ted by the 
comrnon blazon of a pot-belly. . 

The heredita1y tendency to corpulence frequently appra1·' 
soon after birth , in tlll· first years of l ife, much less f1·equPntlr in 
later childhood, or at puberty; but it most frequently first shows 
itself in the decline of life, soon after forty, or in later years. It 
is favorable to the theo1·y o[ the hered itary transmission of COi'· 

pulence that it usually exhibits a characte1· which we harn 
alreacly (p. 264) noticrd as a common peculiarity of hereditary 
anomalies of constitution- the fact, namely, that it is most fre
quently only the tendency to the affection which is transmitted. 
It usually appears distinctly only with time - that is to say, 
at those periods of life which it specially prefers. \Vhether 
the sex of chil dren ha s any influence upon the heredity o[ th<" 
disease is not clea rl y <l<>termined; a11d just as littl e, wlwther it 
is most frequently tmnsmitted from the father's or mother's 
side. Our personal opinion i,;, indeed, that corpulence more 
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frequentl y descencb lhro n~lt :; imilar sexes (from Iathe1··Jo son 
a nd from m oth er to c1a11glit1-1r) ; yet we have nowh ere in li tt>ra 
tnn• been abl e to find positi rn datii on thi s subject. 

If we ask upon what peculiarity of consti tut ion thi s inherited corpulence can 
depend, we naturally refer to those somatic cond it ions which, on the one hand, 
infl uence the extent of the tendency to fat-produ ction (sec;< Pathogeny;') and on the 
other hand, possibly or certainl y, come under the inlluencc or the hered ita ry prin
ciple. Amongst these we may perhaps specially mention: a. Jlerrditary dijf'erencea 
i11 aw m p idity of blood :for inntion dependent upon the 1/('lf) -[/ N>'IJJtli of lite 1-e<l Moocl
corpw1clea. Jn an y individual tlt c slower the cont inual rcgencrntion of the blood 
t issuc, and consequently the g reater the congenital li y]Jop fo sfa fy' lh" blood-corpuscles 
(sec the chap. on Chlorosis), the g reater must evidenLl y nl so he, c<eteris 7Jtt1•ibus, the 
congeni tal disposition lo corpulence, since the habi tual amoun t of oxygenation of 
the blood is very essent ially influenced by the habi tual energy or the cytogenic 
fu nction, while a slight oxygenation is favorable to fat. prod uction (sec p. :JOB). 
b. lferedil<iry di.ffCrences in lite trophic and plastic eneryy of tlu>ollier tissues qf the bo<ly, 
or even of any spec ially impor tant tissues, the amoun t of the de position of organic 
albumen being determined by thi s energy. Ind ividuals whose albumcni z.cd tissues, 
either en masse or at least in some of their most import:rnt representatives (muscular
ti~uc, glandular- tissue). possess, from the cradl e. a strong tendency to increai:e 
ancl I\ brisk power of nu trition, require fo r the satisfaction of thi ii. cell ular want a 
greater quantity of nutriment, and a rc, therefo re, much le!<s li able to hecomc cor
pulent than others who possess a relaxed constitution as an heirloom (sec p. 306) 

c. lln·edilm·y d(tl"erences in llle quantity, f1t11ction, rrnd 1Jrolifemti11y capacity of 
ll1efttt·carryiny c<Jnnet:tive timte antl i t ll vascular apparatus . As long as the peculiar 
histolog ical nature of the fatty ti ssue remains undetermined with any final validity, 
:mcl furth er, as long as the pro found controversies concerning the modus of fat-pro
duction and fa t-d evelopment, as we have already descrihccl them, cont inue, it will 
Le best provisionally to avoid the more special fo rmuli z.at ion o f the hered itary 
diffe rences which here ex ist. 'Ve may. moreover, be all the more content wi th an 
h_r pothcsis, fo r which, indeed , we surely have some grounds, since hereditary trans
misi:.ion may possibly mani fest itself in certain circumstances in this histologica l 
re1?ion also, and become a pred isposing cause of corpulence. 

2. P eriod qf' L ifl'.-'l'he predisposing influence o[ the period 
of life shows it:;elC most frequently in her~cli ta ry rases, but a lso 
not unfreqnentl y in those in which no he1·ecl ita ry tnrnsmission is 
demonstrable. It is, therefo1·e, a very dec ided one ; by which 
we do not mtian in a ny wi ~e to imply that examples o{ abnormal 
and morbid de,·elopment of fa t do 11ot ocC"asionally present th em
seh·es at other p eri ods of li[P than th ose wllich especially favor 
t lii s. As we have alreacly mentioned, in speaking o[ the influence 
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of he1wlily, the periou; s1wrially J'arnrabh• to thP <lisease are: 
the lirHt years of Ji!P- the period o[ suckling; ancl, in a far l1igher 
degree, the periotl :tft1•r forty year; of agt» 'J'he later yea rs o( 
childhood, :incl the period of aclolesrenre, on the other hand, arc 
least favorable to it. 

In girl s, howe,·er, at pnberty, under the influpncP of a long. 
con tinued chlorosis, a moderate degree of corpulence not nnfre. 
quently ocru1·s. This we have already (see p. 535) poin ted out 
to be closely connected "·ith the chl orosis, and has but little to 
do with the 1wri od of life. ·with the exception of cases here 
ancl there, in which Horn e other predisposing 01· determining 
forces indure the occurrence of corpulence at unusua l periods 
of li fe, we nrn y hold to the general proposition that the over
whelming majority of all cases of morbid corpulence, outside of 
the tenderest years of childhood. belong to the decl ine of life. 

If we inqui1·e into the deeper g rounds of this peculiarity or 
the disease, we lind that these are very dilferent in ch ildren at 
the breast from those that exist in other individuals. It may 
indeed be confidently assertecl that the polysarkia of ~ery young 
children has nothing directly to do with the kinds of chemk'o
physiological activity (Stoffbewegung) which specially belong,; 
to tl1is period of life, but must be looked upon rnther as an acci· 
dental pathological phenomenon which has its root in other con
ditions; for the moclc of tissue-change (Stoffnmsatz) specially 
operant at this period, as such, tends, as we know, to the rapid 
growth of the body (the very great deposition of organized albu
men), and therefore works directly against the production of fat. 

\Vhen, therefore, in spite of this, fat is often produced in 
astonishing quantity at this age, i t can only depend upon some 
other accident frequently present. Now, we can easil y under· 
stand why, when a hereditary tendency to adiposity exists 
(from any of the causes mentioned in pamgrnplt one), the affee
tion should be so much morP frequent and regular during the 
period of lactation than in later childhood and at puberty. ·w .. 
must remember, first, that the ord inary food of snrklings-milk 
-from its chemical composition furni shes a diet speciall y adapted 
for fat-procl nrtio11 , aml that when plentifnlly given, can, not· 
wi thstandi ng the rapicl growth of the body, eas il y afford oppor-
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t unity for the production of a corpulent habit, and, secondly, 
that in this eal'liPst period those continual brisk mo1·ements or 
tile body, which later, when the child has learned to walk, 1·ery 
materially counteract the production or fat, are wan ti ng (see, 
respecting this, observations on detennining causes a little far
ther on). This rich and exclusive milk-diet, with deficient action 
of the muscles, tends, as we know, to produce in healthy suck
lings that pretty rounclness o[ the limbs whicl1 we like to see, 
and which afterwards disappears when (in the seconcl year) the 
food is of a less fat -producing nature, and the numerous motions 
of the body greatly accelerate molecular change. 'Vhere a here
ditary tendency to adiposity exists, the Yery same diet and con
clitio1rn tend to provoke the development or the di sease at the 
pt>riod of lactation. The danger is evidently all the greater when 
sucklings with a he1·editary tendency to corpulence are iinprop
uly fed . that is to say, on a diet either too concen trated or badlf/ 
prepared, which acts as a direct auxiliary to fat-production. 
\\'e, accordingly, more frequently meet with polysarkia in chil
dren fed on concentrated substitutes for milk, such as Liebi,r/ s 
Soup, or Ne.\'tle'.\' li(/cmCs Food, than in those brought up at the 
breast o[ the mother or a good nurse. It occurs if these pr<'pa
ratiorn;, excellent in them selves, be not cal'e[ully adapt<'d, in 
quantity and concentration, to the idiosyncrasy ancl period o[ 
development of the child, but girnn in an immodPl'ate quantity 
and of a pasty consistence. If, finally, bad substitutes for milk 
be used-snrh as m sk-pap, gruel, etc., which do not furnbh a 
sufficient quantity o[ inorganic snbstances (iron, potash, phos
phates) required fol' hlood-fol'mation, and if these unsuitabl<' 
rnbstilutes be girnn and assimilated in large quantities, instead 
or the natural Ioocl, thi s inational diet is pretty sure to induce 
si mply a, produc tion or fat, at the expense of the normal fonna
tion of blood, bone, and muscle. In such a case corpulence fre
qnently appears ns an acquired di sease, e1,en in children who 
probably liad no particular tendency to polysarkia at first; 
since this last-mentionecl cause often enough produces what is, 
Hl l'ictly speaking, simply an artificial condition, which has so 
important a bearing upon the period of life at present under con
Hideration only because experience pmves that it iti precisely at 
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this period of lactation that such sins with regard to children s 
diet are, knowingly or unknowingly, most frequently committed. 

Of that other, ancl much more frequent form of the malady, 
which, overleaping not only the years of childhood but those o[ 
adolescence and maturity, first shows itself in the period of 
physiological decadence, that is to say, in persons who ha,·e 
passed their [ortieth year, the pathogeny is quite different. This 
also is, indeed, often enough the product of hereditary predis
position, and is moreover frequently provoked or at least encom
aged, in individual cases, by an unsuitable mode of lite; but 
undoubtedly the period of life itseH-that is to say, the specie; 
of cliemico-physiological actioity (Stoffbewegnng) peculiar to it 
-always plays a most important part in the complex etiological 
force. R eferring to our remarks upon the etiolol(y o[ anmmia 
(p. 303), we may remember that with advancing age till' orga nic 
processes of grnwth relax more and more, that the tendency 
of the tissues to secrete organizecl albumen from that of the 
pabulum becomes a lways Jess, and that further the physiological 
rPnovation of the reel bloocl-coqmscles gradually decrea:ies. 
\\' e may, then, consider that in this lessening of the pla:itic 
energy of all the tissues, as well as in the oli_qocytluemia, we 
ha1·e a fo rce predisposing to ri cher fat-production. How power
ful the influence of the period of life in conjunction with that of 
heredity may prnve, is shown by thi s among other things, that 
in inclividuals with congeni tal tencll'ney to the disease, the occur
rence of the critical epoch is frequently, spite of all precautions 
agai nst his insiclious foe, alone sufficient to destroy hi s youth ful 
slenclem ess and to confound all the proportions of his fi gure in a 
most unpleasant manner. 

8. Sex.- In thefemale sex, which under physiological concli
tions exhibits n, greater tendency to fat-production than the mall', 
the preclisposition to morbid acliposity is likewise a little more 
clecidecl. This difference appears even in infant life; cases of 
!'xcessive adiposity being (to judge by the notices in the litera
ture of the subject) much more fre<J.uently observecl in girls than 
in boys,' the same holds goocl in the years of aclolescence and in 

1 Among the collected cases of ex<.!essive adiposity cited by J. F .. Meckel (!Iaudbuch 
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advanced life. 1t must not, howe,·er, be supposed that the num
ber of corpulent persons of the male sex is by any means a ~mall 
one, or that a ,·eritable Colossus of amplitude is of unfrnq uent 
occurrence among them. But it is a well-es tabli shed fact that 
corpulence in the j euwle sex is much more frequently appare11l l!J 
spo1da11eo11s-that is to say, is developed without the interference 
of extenwl injurious inlluences; while in men these influences 
(excesses in meat and drink, etc.) have comparatively much oftener 
to be taken into account in the origin of the disease, in addition 
to tli e individual tendency. The natural intelligence of the non . 
rnPllical public, spite or'many mistakes in individual cases, is not 
so far wrong when it fixes upon a corpulent man, without further 
question, the reproach of an intemperate mode of life; while 
with a corpulent woman it , on the contrary. is moved simply to 
a feeling of compassion or a kind of wonder, without asking 
after any "cause." The greater tendency to fat, both physio
logical and pathological, in the female sex arises chiett y from 
the compamtive poverty of the blood i11 the colored constituents 
(oxygen-caniers) and the less perfect combustion of the non· 
azotized products of the decomposition of tlw albumen of the 
pabulum (see p. 207). 'Ve have, moreover. g rounds for sup
posing that the femal e organism, certain p~riod s (pregnancy) 
and organs (uterns) being excepted, is on the whole less di sposed 
to the increase oC its tissue, or the deposition of organized albu
men; ancl that Curther thi s comparative deficiency in pla stic 
energy is espec ially well-markecl in the highly albumenizecl 
muscular ti ssue. :Men are, therefore, under more favomble con· 
dition s for the prod11ction of flesh; whil e in women more fa t is 
developed from the albumen of the pabulum. Finally, for· plain 
evidence that the fair sex is more rich in fat and more disposed 
to corpnlence than the other, we need only remember that the 
local de,·elopmem of that " loose connective tissue., (Jockere 
Bindegewebe) which , according to some (Toldt ), specially r'.rrHes 
and to others (Flemming) specially predisposes to the deposition 
of fat (see" Patl1o~eny "), is prPsent in women from tlw beginning 
in certain region · (fat cushions of the mamn11r, tlw nape of the 

der Pnth. Anatomic. Leipzig, 18181 pp. 121 1 122 , there are but two cases (those of 
Tul]i:rnd { 1(1mder) occurring in hoyi;, 
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neck, the nates, 1 f'k.), in much grentrr quantity tha n in 1111\ 11. Tt 
is perfectly intelligiblP why that en•n ro umling of the li~Ul'L', tlmt 
softness of outline, which excites surh admiration, poetic :is well 
flS })l"OSaic, when rt woman is in lJie lJlOOlll o f youtJ1, 11101'P fre
quently and eas il y slides in to unsymmetrical rotundity and 
morbid bulk, tban the more angular contour of the rnasculi1w 
body, with its greater muscularity. " 'e ham, then, in this great 
predisposition o{ the female sex lo excessive fat-]Jrod uction a 
further confirmation o{ the view already ex]Jressecl by us (p. 
266), that the more easily the dynamic eq1tilibrittm qf the nor-
11wl life-processes 11wy be altered in 'certain directions, tlie 
slighter will be the d isturbing force necessary to produce a 
real lesion qf health. 

4. Physiological Oonstitution.-As a ]Jroduct of hereditary 
transmission, as well as of acqu ired differentiation, the incli
vicl nal fo rm in which, in different ]Jersons of similar age and 
sex, and under simi lar external circumstances, the fun ctions of 
li fe are fu lfill ed-that is to say, the physiological constitution 
of the individ ual (see p. 267), is very different as 1·egards the 
tendency to fat-prnduction, and naturally also different as re
gards the tendeney to morbid cor]Jn lence. According to the 
deductions made in our sec tion on P athogeny, this tendeney 
will be ;u almost direct proportion to the richness in lipogenous 
material (albumen and fat) of the pabu lum ; and it follows from 
thi s that ]Jersons o[pletlwric constitut ion ([ull-blooded persons), 
not merely, as a rnl e, throw up more fat than most thin-blooded 
]Jersons, but are al so in greater danger o{ becoming corpulent, 
;_ r., morbidly fat. Yet. on the other hand, in that condition o{ 
physiological oligromia which we speak o{ as " habitual deli
cacy," without elassing it quite among real diseases (see Jl· 
30fi), much will depend upon whether the mass of the circulating 
tluids, and es]Jec ially the quantity of Jipogenous material con
tained in them, is small or large as compared to the mass o{ the 

1 1 n this connection, the excessive de,·elopment of fatty tissues in the nata of the 
negresser; in some South African rnces, in whom this Jlroduces a regular fatty protn · 
berance in the gluteal region, is of ethnographic interest. Compare the representation 
of the;, Ilottentot. Venus" in Ltucltkfl

1 
"Anatomy of the Pelvis/' Ti.ibiugen, 1864

1 
and 

the original observations or the author on this circumstance. 
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rrcl blood-corpuscles-or, in other words, whether in indit-iduals 
ef delicate constitution hypalb1wiinosis or oligocytluemia pre
cails. ln the first case the co11ditions are evidently unf<tcurable 
for fat-proclLtetion, and the affected person will have a weakly 
appearance (see "Anmmia," p . 309). In the latter a considerable 
amount o[ acliposity may exist, since from the non-oxygenation 
o[ the blood, and in proportion to this, a great quantity of fat 
may arise from the albumen of the pabulum. Such persons 
look pale, though bloated, or pasty, and are found to be almost 
as liable to coqrnlence as the plethoric. There is, then, aform 
of physiological anannia whiclipredisposes lo corpulence'; aud 
enormous deposition of f<tt is by no means invariably a siyn 
of fullness ef blood; it is quite asfreq1tently a sign of sluygidt 
blood-formation or relaxed constitution. 

The amount of the red corpuscles depends chiefly, under physiological condition!l, 
as has !Jccn nlrcndy frequently observed, on t.hc rapidity of their regeneration. This 
latter function, moreover, forms a part o( the regenerative process of the whole 
organism, and manifests those individual <l.iffcrcnccs in their intensity which some
times (as in chlorotic hypoplasia o{ the blood; sec our chapter on" Chlorosis") occur 
iu an isolated manner, and sometimes may homologously extend to the regenerative 
and developmental proce~ses of the remaining tissues. We now, of course, speak 
of constitutions in which the new formation of the blood-tissue goes on compara
tively more sluggishly, and in which the trophic and plastic energy of the other 
tissues is to a similar extent dcticient---refoxed constitutions (sec p. 30G), dis
tingui shing them, on the one hnnd, from the to11(Jh (sthenic) constitution, and, 
ou the other, from the irrila{Jle amcmia. Whilst in the latter there is littl e ten
dency to corpulence, the relaxed constitution is very much disposed to it, first, 
because the amount of red blood-corpuscles is disproportionately small , and sfcondly, 
l>ccause the tissues have but slight capacity for storing up organi1.cd 1dbumcn. On 
lhe other band, a corpulent habit with pale countenance is the most important 
external sign of the relaxed constitution (p. 300). 

" ' hen the plethorie or the relaxed anremic constitution is 
the special product or hereditary transmission. as is often the 
ease, the tendency to corpulence appears as the hereditary idio
syncrasy o[ the affected person. 'Vhen, on lbe contrary, this 
individual Corm of constitution is prodtteed in later life in conse
quence of external circumstances, through the grnclua l metamor
phosis of the original type, there results an adipose proclivity 
which is ev itlently a11 acquired one, a11d which may have 110 anal-
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ogy in the family circle of the affected person. As to the nature 
of these inJ-111 enres, through which a strong eon::;t itu tion may 
become in some cases plethori c, ju others relaxed, and oceasion
ally predisposed to morbid corpulence, we must here content 
ourselves with a reference lo the JJetennining Causes of Corpu
lence (see farther on). These latter, when their intensity is but 
sligh t, only produce a tendency to adiposity, but in other cases 
they are capable of prnducing the disease immediately (i. e .. 
without previous predisposition). 

5. Temperament.-Among the special predisposing causes of 
corpufonce we enumerate since Gal en's time, as e"ery one knows, 
that pecu liarity of temperament wl1ich is marked by comparn· 
tiv e weakness of the vassions and affections, and g reater emo
ti onal stabili ty, and which bears the time-honored appell ation o[ 
phlegmatic.' The choleric has just the opposite l'eputation as 
i·egards fat-production. 

This notion of the different influences of temperament upon 
fat-production is so widespread and so deep-rooted that it is 
quite common, m·en to reason back from the g reciter 0 1· less fa t
ness of an inclidclual to his temperament. \Ve, aceOJ·dingly, are 
disposed to look upon any fat person we may ro111 e across as 
less disposed to pondering and brooding, and therefore less 
tuoughtful, besides being free from the stronger pa ssions, and 
therefore even- tempered, and on the whole good-na tured. \Yi th 
the notion of uncommon leanness, on the contrary, we involun
tarily connec t that of restless, profound curiosity, consuming 
passion , and even uncanny suspicion. It is hi storically known 
and poetically endorsed that J tllius Cmsar, fo r instance. d isliked 
to see thin persons near him because he held them as secret ene
mies and conspirers against his tyranny, whil e he feared nothing 
from " men that are fat, sleek-headed men, and such as sleep 
o' nights,.,' believing them, not altogether unreasonabJy, to be 

1 From one of the four cardinal humors of Galen. 
Y See Pbttorcl~'s Life of Julius Cresar, chap. 62, aud Life of Marcus Bmtus, chap. 8, 

aud also Slwksprare's JuliuR Cresar1 Act I., Scene 2. 
Cte1ar: Let me have men about me that are fat ; ~ 

Sleek-headed men, nod such as sleep o' nights; 
Yond' Cassius has a lea11 and huugry look; 
lie thinks too much: such meu are dangerous. 
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politically safe. It cannot be deni ed that the g reater or less 
energy o[ the psychical fonctions, the rnoi-e or less rapid play of 
conceptions, moods, and impulses, may influence th!' rapidity 
and direction of physical processes on thi s accou nt at any rate, 
because the psychical disposition influences in a ver·y perceptible 
manner the dietary requirements as well as llie voluntary acth· · 
ity of the mu cl es. lt will be evident, fo r instance, that in the 
man of choleri c temperament, every violent impulse which usu 
ally find s ven t in eager activity will accelerate ti ssue-change and 
restrain fat-pl'Oduction. On the other hand, it is intellig ible that 
the vhlegmati c temperament which conduces to corporeal slug
gishness. but not at the same time to temperance, furni shes 
exter·nal co ;1c1i t ions specially favorable to the corpul ent habi t. 
But WP can scarcely avoid affirming that there exi sts a s till 
deeper reason [or that coincidence between the phlegmatic tem
perament and ad iprn;ity which is so frequent. It is, indeecl, 
,,x tr-emely probable that both mental disposit ion and bodily 
habit must o[ten ltorf their origin in one and the same root, 
the relaxed eonstitu tion. or, in other words, that a sluggisl1 and 
unproductive brain function often corresponds to, and is 011e o[ 
the symptoms of, that sluggishness in the other organic fulll' 
ri ons. which favors the occurrence o[ the corpulpnt habit. 

ln conclusion, we must not omi t to say that the influence of 
tPmperament on fat-production, highly as it may always be es ti
mated, i · yPt by no means such a powerful one that there are no 
except ions to the nrle : icleaJl ess, unemotional hlockhead8 who 
"it upon thin rumps, and, on the other hand. well -fed pot-belli "" 
whose bra ins are full of lively ideas and bnrning deti ir·es, and 
who are smart, ene1·getic, enterprising, and often enough even 
intri rruers ' 

fi~ Jl no;nalies qf lli e _qmitalfunctions.- A suppression. dimi
nution. or complete absence o[ the genital fun ctions genera lly 

Antony: Fear him not, Cresar, he's not dangerous j 
He is a noble Roman 1 and well giveu 

Ur.esw·: 'Would he were fatter : But I fear him not! 
Yet ifmy uamewere liableto fear, 
I do not know the mau Tshould avoid , 
80 soon as that spare Cassiu'i. 
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acts as a force favoring the occurrence of corpulern·c in the rnal» 
sex. A life of sex ua l excesses is, on lhe other hand, r<>garded 
as a frequent cause of excessive thinness ancl dryness in men; it 
therefore p leases every one to imagine the rake as .. ]pan." It 
may be remembered that in the " E tiology of Amemia '' (p. 3:1:l) 
we have explainecl that, at all e\·ents, venereal exeesses1 by 
carrying off in the semen a great quantity of rich material, 
may lead to poverty of blood aud marasmus i1t men. \\'e can
not, .however, at once admit the conven;e conclusion that because 
a certain quantity of fat-producing material remains to be used 
up in the body, when these losses of mttl'ient fluid do not tah 
place, complete abstinence and chastity per se frequently pro· 
dttee fat. It is certain that while this is, generally speaking, a 
force tending to produce corpulence, it is one of vp1·y iuferior 
importance, since the mass of lipogenous ma terial lost in moder· 
ate sex ual indulgence can easily be macle up by a slight increase 
in diet. 'l'he reasons for the frequent oceurrcnce of corpulen('e 
in individuals who have taken the vow of chastity, and who 
really succeed in keeping it-and of castrates (men or animals). 
and otller unfortunate creatures whose genital development has 
remained imperfect, are usually elsewhert' to be sought. Aborn 
all we find that those who 11ave renounced the best things of thi:; 
world are, when they have an opportunity, notorious for sti ckine; 
fast to its ,r;oocl things, often enough taking to the pleasures of 
the table, in the hope of consoling themselves for the joys of 
Venus which they have given up. If therefore so mauy examples 
of the di sease occur in cloisters and monasteries that it is difficult, 
in the face of this, to imagine an abbot, for instance, as anything 
but fat, thi s rotundity of person shoulcl be attributed rather to 
good kitchens, and good cellarn, and that quiet contemplation 
which is the business of life with these worthy celibates, than to 
t heir chastity. This, howe,·er, doPs not falsiry the obse1Tation 
already made, that the deficiency in the genital function is in 
ot l1 er rpspects favorable to corpulence, and even has decided 
iutluenep on physiological e111bonpoi11t. The experience of far111-
Prs, iudeed, t<>nds to demonstrate clearly that with male animal; 
similarl y Jed aml reaiw1, the castrated (oxen, wethers, capons) 
fatten much more easily than the uncast rn ted. The same thing 
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may be affirmed of hnman eunuchs whose tendency to corpu
lence even in unfavorable ci rcumstances is notorious. " """hall 
scarcely err, therefore, iI we connect this predisposition to cor
pulence with that general change of constitution which 1·1>snlts 
from early castrntion, and, as we know, expresses itself in the 
habi t of such persons by other signs. Expel'ience compels u s to 
admit that whether thro ugh the blood, or the nP1Tons system, 
a physiological connection is established between the geni ta ls 
ancl other distant parts, that their development depends npon 
that or the genital s, ancl that where, after complete castration or 
in defici ent genital development, this impulse is wanting, they 
(e. ff., the larynx, hair of the beard and pubes, etc.) also remain 
impc1foct ly de,·elopecl. Now, it is very probable that the Llood
tissue itst'lt forms a part of that element whose development is 
arrestt'cl by the remoral or maiming of the sexual function, and 
that the greater tendency to acliposity, which is empirically 
observed in castrated animals and men, is the consequence o[ a 
functional sleep of the cytogenons apparatus, and of a sluggish 
lllematopoiesis ; OI', in other words, that it dt>pencls on a. certai n 
amount of oligocyt1"em ia, which should be rega1·ded as the sacl 
consequence of the attack upon the gPnita l sphere, or the con
genital di>fit-ienry. Finally, it is not possible to show that cas
tration, lw1·formed a[ter sexual matmity has been attai nP<l , or 
a voluntary suppn)ssion of the n.wnkenecl g0ni ta 1 function through 
st1'ic t fulfilment of a vow of chastity, nrcPssarily afforcb Pven 
a much sligl1 tP1' impediment to the blood-formation than lhe 
nipping of this function in the bncl, though acting in a si milar 
mann e1·; and that therdorn the corpu lence of relig ions ct•lihntes 
is probably co111wctec1 not merely with their vows (see above) but 
with thPir duti<'S. 

\\"hat lins bec'n laid clown respecting tlw male sex, holds good 
for thr female also. \Y e must fir,;t remember that the gn'ater 
predispo>ition to corpnlence in women rnanift>sts itself espPcially 
in tl11> decline or life, ancl therefore at a time when the gen ital 
function is in proeess q/' e.-rtinction, or already entirely extinct. 
IL is furtlwr quite intPlligible that, apart from causes previously 
rnentioiwd, which, putting this out or the question, make the 
frmale organ ism more liable to [at·procl ttction, the 111ale sex is 

\'Of.i. XVl.-41 
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less pn=-clisposed to it in adrnn ring ngP, berausP it has not to go 
through a definite cl imacteri c period, and often prese1TPS acer
tain amount or sexual ability up to the very latest yearn of life. 
The fatt that corpulencP, with orerwhpJming freqneney, Uer;ins 
dmdy lo deoelop itself just when the menses cease, and the 
lWl'iodi<" process of oni!ation is discontinued, places the etiologi
cal connection between fat-prndnction and deficient genital fun c
ti on in its clear<-'st light. This remarkabl e fact, which can be 
empiri call y demonstrated in numberless cases, is s ure]y just as 
pO\n)rfnl an argunwnt for the reciprocitybetwPC'll the cv idl'nce of 
sexual nctivily ancl fat·-prodnction , as the frc>quency or adiposity 
in male <·astrat0~ 1 ancl is important as completing ou1·enump1·ation 
or the arguments in favor of the theory we have above lrnt for
ward. 

We may further add that in female animals earl y deprived o( their ovaries (cas
trated hens or so-called pullets for ill stancc), when well fed, nn unusual tendency to 
fat is, as a rule, produced, and that, at all events, the suppression of the genital 
fun ction results in the female scx in a very much gt"Cater retention of li1l0genous 
material than in the male. How much material, for in ~ta n ce, from which thr fat of 
the body might be produced, must be directly lost in the form of eggs in laying 
hens! 

An interesting phenomenon, which may bPst be noticed in thi s 
connection, is the fr eq11e11ey qf ster(lit!J in fat women in the 
bloom of their y011tlt. This, which was known even in rtntiquity 
(see "Historic Sketch"), long ago occupied the attention of minds 
medical and non -medical. Of the fact itself there can be no 
doubt ; but it is more difficult to answer the question whether 
the sterili ty is cause or effect or the corpulence, or, finally, as is 
perhaps in most crtses most probable, whether both corpulence 
and sterili ty are not co-effects of some dePper cause. If we ex
cept cases in which corpulence acts as a mechanical hinderance to 
impregnation , and is thus a cause of sterility, and those in which, 
011 the other hand, sterility, dependent on other causes (1·igidity 
of the os uteri, prolapsus, or chronic catarrh of the uterus, 
etc.), acts as an auxiliary cause of corpulence by presel"l'ing the 
Jipogenons mate rial or the pabulum, it may be that sterility 
with unseasonable corpulence in a woman usually depends upon 
a relaxed state of the constitution, especially a plasti c weakness 
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or the cytogenous ancl genital apparatus, which is the fountain
head o[ both :inomalies. Those women whose ovules are weak, 
defi cient in cle"elopmental power, ancl pediaps also small in 
number, often apparently labor at the same time under a hypo· 
plasia of the reel blood-corpuscles which predisposes to fa t·pro· 
cluction and induces early corpulence. Finally, the same reme
dies which stimulate hmmatopoiesis, ancl under certain circum
stancc>s (see "'l'ht·rapeulics ") from thi s property constitute a most 
important prescription against corpulence, may possibly i 11 many 
cases be reliPcl upon al so to dimini sh the weakness or the gc•nital 
apparatus, in such a manner that conception may occm where 
such a thing could no longer be reckoned upon . 

8. DcterminintJ (Ja1tses . 

The determining causes of corpulence arc partly extel'llal, 
11:ntly intel'llal. There are accordingly idiopathic and sympto· 
111atic forms of the affection. As causes of icliopathic coqrnlenre 
it is usual especially to name: 

l. Intemperance in diet, and tlie 1tse ef spirituous liquors.
"' e must consider excess in cliet the prominent cause o[ corpu
lenr<' morn frequently than any of those other causes which may 
al so provoke the disease, where there is no origimtl tendency, or 
in \\'hich the period of life, sex, etc., of the nfl'ectecl person do 
not art as p1·0cli sposing causes. It will J1a\'C thi s clctcrmining 
effect all the more surely when an individual or temporary clis· 
position to corpnlPncc exists, a.ncl where it only requ ires an 
t•xternal impulse lo call it into play. Tl1e manner in which the 
Yario!ls constituent:; of the diet (a lbuminous nrnltl'I', hyclrocar· 
hons, gluten, etc .) arc conrer1wcl in fat-production is more dis
tinl'lly desc ribed in the section on P athogeny. A simple consid
Pmtion will , howcYer, show further that the most fa1•orable con· 
clitions fol'l'ich fat-procluction in man are afl'orcled when the foocl 
i< not only very ri ch, bttt suitably mixed. Indeed, although the 
nlhuminatcs nncl homologous fats of the di et are remarkable for 
their direc t Jipogenous influence, in omnivorous man a. diet c·on
fincd exclusively to 11,•sh would scarcely be likely to p1·oduce 
coqrnlence; for, in the first p lace, it would not be possible for 
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]Jim to make u se o( such a monotonous diet for any ronsi<lPmbh' 
time without loathing, and, in Lite second place, tlH' digPsLive 
capacity of the s tomach, intestines, and pancreas wo111tl be inca
pable of digesting and assimilating a quan tity of flesh suffi cient 
to produce any considerable coqllllence. \\re sh oukl nP1"Pr fo r
get tha t the s tream or nutri en t rn a tl' rial which is p ourl'd through 
the gates of the digest irn apparatus i11 to the circulati11g pabulum 
o( the body must supply the defi ciency caused by necess::u·y 
expemli t1u·e before it <·an out of its superflui ty Jay up a s tore of 
organized albnmcn, or, more than this, of fat. Thi8 necc:::;sury 
expenditure involves above all these Llw requi site procl1iction o( 
heat a nd a Cl'rlain quanti ty of muscuhu· work (movements of the 
heart a nd lungs) which per se abso rb so g reat a quanti ty of non
azotizt•tl material tha t it is only when tlwre is a n extremely large 
assimil ation of al bumen, ancl an excessive des truction of this 
albu men of the cl iet, that any g reat quantity o( fa t can be 
secrdl'<l and stored np unconsunrnd. The conditions are much 
morn f:l\'ornblo with a mixed cliet in whi ch, toge ther with n. great 
quantity of alhuuwn, there is plenty o[ fat, starch, sugai·, ancl 
g lu ten . Such n. mixed diet ac.lmit:; o [ mueh g rPak l' r:iriPty. 
a nd is therefore much morn pa latable. It is besid <'S more 
easi ly and comp! Nely digested, and therefore goes far tlwr in 
supply ing the want ::; o[ th e ol'gani sm. Tt 111 01·eovcr permit s the 
body to obtain the nwans for rn'ccssary expemliture almost 
en tirely from the oth<• r nutri ent elements, ancl therefore in the 
most di stinct manner g ives an in1 pnl ::;e to the s toring up of 
orga nizecl albtunen, a nd, indeecl, of fat . \Ve therefore !incl 
that, except in the case o( sucklings who are too richly or im
properly feel, morbi<l corpulence is most frequent in th ose easy
going bon-1, ivants, to wh om e3.ting is an C'nd in itself, and on 
til e variety a s well as th0 fulln ess of whose meal s it therefore 
clepen<ls. 'riie richness ant! Ya ri Pty of their dail y menu, on the 
dr:iwing up of which they expend such labor, permits them, on 
t lw whole, to eat far more than those who hal'e a less number of 
courses desire to cat, or ever eat, and furni shes them wi th nu tri
en t materia l not onl y in la rger quanti ty, but in an admixture 
especiall y favorabl e to the producti on of corpulence. Corpu
lence, incleed, c1evelops itself very often in those " public men" 
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-" men of the clay, " who, on account of their nalionnl , artbtic, 
li te l'a l'y, or social Jabot's, etc., etc., fiucl themselves " compl'lleil ., 
to assist as pl'ominent gtrnsts a t all sorts o[ feasts, banq U<'ts of 
honor, etc., and who therefore, without being actual r;out nw11ds, 
must frequently perform astounding feats in the eating line fol' 
the honol' o[ theil' " loftier a ims," and, as we know, may easily 
come lo look upon the doughty deeds of lheil' mouths a nd stom
achs as gl'eat achievements in the sphel'es of sentiment ancl in tel
lect. That many of these pillal's of out' modem commoa wcalth 
shoulcl by thi s volttptt10us mode of l ife clevelop rather co rpo
l'eally in breadth than in tellectually in heig ht, is surPly no 
wonder- all the less since while eating they no more forget to 
drink than professional connoisseurs. 

The favorable in!lucnce o[ alcohol upon fat -product ion reveals 
itseH in the fact that it for the most part undergoes combust ion 
in the body, thus absorbing oxygen in gnlat quanlitie::;, :rnd 
so hindering the combustion of the fo rmed and stored -u p fat . 
Th e copious ~1se of alcohol, and Mpecially its use in a co1u·fn
lratecl f orm, is tlwrlfote a very frequent cause of co17111/c11ce. 
Dram-chinker::;, for instance, w11ile tl1e ir digestion n•mains but 
slightly impaired, are recognizable by theil' con,;iderable pad
ding or fat, and their faces frequently have tlmt well -known 
bloated look which is so n•pulsive. \ Vinc-cll'inkers arn simi larl y 
exposed to the clangel' o[ becoming corpulent (though in a less 
degree), espec ially if they are fond of chinking strong wi1ws or 
sweet kinds (like champagne), or if wha t is lacking in concentra
ti on is maclc up for by quantity . Professional beer-clrinkN·s, 
finally, almos t always take their belo,·ecl drink in such large 
closes that they not only consume in the long rnn a g rml deal of 
alcohol, b tl t also a quantity of sngar o[ malt, dcxl!·ine, etc.- in 
sho1t, an enorm ous amoun t of hydrocarbons, and thus afforil 
theil' panniculus adiposus a double oppol' tuni ty fo r storing up 
fat. Am ong onr academi c y outh, for instance, accuswnw d as 
they are to beer-drinking jollifi cations, although their ngp is not 
such as fa•ors the clisc'asc, un tinwly corpn! Pnce is no u11f1·pquent 
phenomenon. The old lwuilues (Stamm -Giiste) or the" Hrauer
eien " - whether they assemble daily a t the sa me table merely for 
the Jove of tbe beer, or for some other objec t which rejoices the 
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heai-t or man-arc also known to furnish a remarkably strong 
contingent to the ranks or the corpulent. 

2. Jnsujjicicncy of bodily actioity.-Thc farmers, whose occu
pation it is to fatten cattle, have long since known that a beast 
which is to be qnickly fattened by good feeding should not 
work, or cn·n mo\·e much. Just so the favorable infinenee or 
rest, sluggish mode of life, etc., upon corpulence in the hnman 
subj,•d was knoll"n to the ancients (see lli:;toric Sketeh), this 
knowh•dge being the basis Of rna,ny CUl'iOUS tilL'Ories in th e 
Greek system of ec1ucation. Several circumstances apparently 
work together to make n considerable amollnt of bodily motion 
act as a prero11ti1·c to corpulence, and a sedentary life, ll"itl1 
]ittl c cxcrci!::!c, a powerful auxiliary to h. H erc we may obsprve 
that it is a11 almost universal physiological rnl c that tissnes 
wliich function strongly are also in(·lined to incrnase theil' inte
gral organ ic constituL•nts, or, in other word::;, that an inten$e 
exl'iteme11t is genera11y followed by a more intense nutriti,·e 
and plastic excitement. Tims, g lnn ch; an', as we know, hyper· 
tropllietl thrnngh strong and conlinuetl action, anrl muscles 
methoc1ically cxcrci;cc1 incrt>ase ,·ery consic1<•rably, and com
paratively Y<'ry quickly, in mass ancl circ uml'e1·pnct>, thrn11gh 
the absorption or OJ·ganized albumen. Suitable bodily e.racise, 
with good feeding, is therefore a ·1·ery appropriate 111u111s qf 
putting up flesh . On the other hand, the quantity of nrP:t 

eliminatetl even in grnat mu:;culal' actidty is not nmt·p1fal ly 
increased (\'oit); whence it may be con<"lud<•d that the del"om
position qf tlte albumen of tile pabulum is not essenlial1!J !l1·eel
eraled by 1neclwnical efforts. Now, as fat can arise from the 
::tlbttlllPll or the pabulum only by a process or dcco111po,ilion, 
1·iolent bodily CX('ltion can fa1·or the production or fat from !he 
albumen only in an almo::;t impercPptible dt•g1·t-'P. ~Ion•o\·+•r. we 
may hrnce deduce the conclu sion that, with si111 ila1· qunntili"' of 
food, the mom 01·ganizPc1 albunwn pass(•s into the \"Olunt:ll'y 
l11llSC1CS in COnseq1wnce or their inCrPUSPt1 activity, th< .. 'ni:iJ ler 
will bl' the quantity of fat which arises from tlw albnn1l"n of 
th e pabulum. Increased muscular aelion there.fore lessens 
/lie tendency lo fat.prodnction, because itfa1•ors the prorl11r-/ion 
ef flesh; bodily rest, on tile contrary, favors fal-prod1tction, 
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by antagonizing the procl1tction ef jlPslz; but, more than th is, 
in the contraction of muscle, as we know, be;ides other pro
ducts of the decomposition of the complex muscular substance, 
carbonic acid is produc(·d, so that in increased mu;cular act ion 
a quantity of thi; gas must be developed in the bloocl, whith, 
in its turn, induces an acceleration ancl deepening of the 
breathing; but, when thi s becomes intenser and more frequent, 
the aeidity o[ the blood becomes considerably greater by the 
absorption oC oxygt'n, and that portion of the excess oC oxygen 
takc• n up, which does not serve for the sy nthesis o[ the unoxi 
dizetl substance in the muscles (see p. 381), will take posses
sion of the non-azotizcd consLrniable material of the pabulum, 
and turn it into carbonic acid and water. Bodily exertion, 
tlwn, counteracts the formation of fat, because, in consequence 
o[ it, more oxygPn is taken up, and more non-azot ized material 
is burnt away into carbonic acid and water. On the other 
hand, slothful inactivi ty is fa,·orable to fat-production, be
causl' it decn'ascs the energy of the respiratory process, climin
ishe; the oxiclat ion of the blood, a nd permits the burning-ofl' of 
non-az.otizl'cl material in carbonic ac.: id and water only in a 
diminishecl d t•gn•e. In violent vol11J1tary motions of Llie body, 
not only will less fat be proclnced, bat, owi nr; to the more ener
getic process of oxidation in the tissues, more lipogenous mate
rial will be destroyed; 011 the contrary, in long-co11ti11ued bodily 
re.it more fat wilt be proclucecl, and less lipor1eno1ts material 
will be destroyed. Since both proce;ses, in both ways, exerc ise 
a si milar inllupnce upon the amonnt of the tendency to fat-pro
duction, it is <'asy to see that t he \":ll'inble condition of the mus
cula1· function is a constant and extremely important factor in 
the a111ou nt of fat-production, and that it is not right to esti
mate the amount of fat-production exclusively by the absolute 
amount of fooLl assin1ilated. 

3. Certain morbid processes. finally, a i:o calculated to p ro
duce corpulence symptomatically and as a sequda. \\' ('may 
once more here nwntion cldorosis, anll mu ::;t refer to our observa. 
lions (p. fJ84.) on drvelopment of corp 11len<'e from this cause. 
Simila rly, in progressiN'pernicious ancemia, unusual coqinlenrc 
has been obse tTed post-mortem (Biermer, l111111 erma11n). In those 
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cases, however, it remained doubtful whether this had originatecl 
at an earlier p<'l'iod, or had been first de,· e!oped in the course of 
the a nmmia. It is known that sometimes, after copious loss of 
blood, corpulence may occur with high feeding (Stark, 1 J. 
Bauer '). The latter author specially men tions an analogy to 
this clinical experience, that frequent blood-letting, with good 
stall-feeding, is a good method of producing the greatest possible 
amount of fattening in herbivorous animals, and that experienced 
farm ers have been accustomed to practise it from time immemo
rial. In all these cases the poverty of the bloocl in hmmoglobi11, 
whether of pathological origin or :11'tificially producecl, undoubt
edly plays a most important part in the genesis of co1·pulence, 
which is further promoted by the slight oxidization oE the blood. 
Averbeck ' mentions, moreover, in his characteri stics of the mat
bus Addisonii, that the bodies oE those who have died of this 
di sease, as Addison had already fo und to be the case, arc f1·1•
quently characterized by extraordinary fatness. If the opinion 
be true that the severe clinical phenomena in the disease depeml 
upon a lesion of blood-distribution, in which, through Yaso· 
motor paralysis in the territory of the splanchnics, a considerable 
hypermm ia of all the orgrrns of the abdomen, with great amemia 
of all the regions of the body, is developed, the injury to the 
circulation of the lungs would here al so prove an active force in 
prrventing oxidation of the blood ancl producing a tenclPncy to 
fat, which the anatomical condition of the telct adiposa would 
reveal pathologically. F or the rest, we avoid entPring more 
particul arly into the e.sspnce and developmental hi story of this 
intPl'PSting alTection, and on this point refer the reader to Yo!. 
VIII. of this handbook. Pinally, the tendency lo corpulence in 
those cli st>USPS of the lwart ancl lungs which lead to a hinclerance 
to the circu lntion in the respiratory organs, depends upon a 
clPficient supply of oxygen. That this tenc1P1wy clot's not more 
frpqnPntly result in really well-mai·kecl corpn!Pnre is elm• to the 
fact that t hese diseases are generall y compliratl'd with lesions of 
clige,t ion, and also at some period oE their cour e with febrile 

1 L. c., p. 2S:'i ?T,, c . . Jl. 5!'.19. 
3 Die Addison'sche Kraukbcit.. Erlaugcn 1 ISG!.l. p. :JO. 
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symptoms, thus iu,·olving conclitions which clirectly antagonize 
the corpttlent habit. 

Pathology. 

General Aspect of the Disease. 

The commencement of the cli sease, when it occurs in aclults, 
ancl especially elclerly individuals, is almost always slow ancl 
gradual. In cases o[ thi s kind the morbicl putting up o[ fat 
very rarely takes place rapiclly, within a few weeks. \\' ith 
oucklings, on the contrary, a subacute commencement is usually 
observed ; and those cases, in which in young individuals this 
lesion of general nutrition occurs symptomatically, a[ter Joss of 
blood, or as a consequence of chloros is, etc., also seem to cle\'elop 
more i·apic1ly. The most perceptible alterations a[ect the exter-
11al habit, which, as is well known, becomes fuller ancl rounclPr, 
and o[ which the contours extencl more and more in bn·adth. 
In the countenance thi s fullness is especially imprintc>d on the 
cheek s, which usually not only press the lower eyelids upwards 
and dimini sh the space between the lids, but finall y also, in con
sequ ence of the ir in crease in ,·olume ancl weight, hang down in 
the [orm o[ huge sack s overshadowing the upper part o[ the 
neck , ancl, as so-call ed collops (Ililngebacken), g i1·c the face a 
particulady fooli sh expression . A further anomaly occu rs in 
the face through hyper-development of the submental l'at
namely, the so callecl clottble-chin-a broad tumor of the skin 
richly stu[ecl with fat, which gradually sprcacls from bt' low 
around the true chin. wh ich is less rich in fat, and seern s at last 
to be hiclclen altogetlwr behind this exc rescence. 

In contradistinction to the aforesaid portions or the face ancl 
upper pa1-t of the neck. the skin of the hairy scalp and the fore
hc·acl , the eyelicls, the muscles of the• !'Ur and the nose-in b1·il'f, 
the skin in those places where it i ~ mo1·e tightly bound to the 
nnderlying so ft p:uts, and is less mQ\·:ible, shows no inrr0ase in 
1·0Jume, or at least vl' ry little. On the other ha nd, the cleposi
tion of fat is g1·eater in the region of the neck, so that the length 
of thi s portion o[ th e body appears remarkably sho1tPned. 
lncked, the illusion may occw· that the short, thick neck has 
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almost altoge ther d isappeared bPtwcen tlw fa t face nncl the no 
less fat trunk. The fat padding reaches its maximum in the 
thorax, in the ret ro-mammary fat- tissu<', producing in both 
sexes, espec ially of course in the female, nn enormous increase in 
the circumference a ml Yolume of the brensts, between which the 
s ternal portion, poor in fat, runs like ~L narrow, cleep, long itudinal 
valley . From the weigh t of thi s fa t cushion of the ma mma ry 
g la nds i t further comes, as a rul e, to hang clown a nd co1-er both 
hypoclw nclriac regions, in which case the breasts are separntccl 
by a cleep fold from the belly which ex tends bl'1wath them. _\ s 
the common covering of both sides and back of the thorax is 
u sually densely infiltrated witl1 fa t, the in te1·costal spaces appear 
in consequence to be lillecl up, the spinal processes scarcely, if 
at nll , prominent, ancl the skin, whcre1·er one tri es to pinch it 
up in to fo lch, un commonly thick and voluminous. This tak es 
place e\·en to a much greater extent in the antl'rior abdominal 
wall. Ilere in corpulent people the ex ternal fa t of the bocly 
generally a ttains i ts most rema rkable ancl often qui te enor
rn ous clevelopnw nt, thus producing that well-known typical 
fo rm of " pa unch " or pot-belly," in compari son with whose 
balloon-like cil'cumfel'ence and pl'etenlious dimensions, in :t well-
111arked case of the di sease, the volume of a ll otlte1· pa rts of the 
body appears but small. On the height of thi s 111 igh ty projec
tion the a lmost invisible nav <> l lies hid in front, generally cl<,eply 
irnbedded in the exubernnt fat-cushion which encloses i t on all 
s ides. The same holds goocl of tlte external genitals, of which 
t he subcutaneous s tl'atum remains almos t· free from fat in both 
sexes; not oul y because of the ovel'hanging vault of the belly, 
wh ich frequentl y entil'ely pl'events thei1· possessor from inspect
ing them, b ut al so from their modest re tirement in the midst of 
lheii· fatty sunouncl ings (mons ve nel'i s aud upper pa rt of the 
thigh) which makes them ]Pss exposed than formerly to the gaze 
o r other obscn ers. The sld~l of the ing uinal ]'f?gionl m o r (>O\"l' I', 

fo rms the bottom of a deep furl'ow, or which the voluminous 
side-tu mol's a rc fo rmed by the enorm ously fa t belly and skin 
of the upper pal' t or the thigh. Beliincl th pn • is :i similar 
d <'e p boundal'y line br tll'een the upper thigh and tlw buttock s, 
s trongly aml clistinctly markecl on both sides, the botto m of 
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which is usually completely concealed by the overhanging parts 
in the neig hborhood. The gluteal region is, next to the anterior 
wall oI the abdomen, the region oI the body in which the exter
nal deposition oI Lat in pathological adiposity is thickest; the 
buttocks on this account appear in every direction unusually 
large, and, like the Lat-padding in the regio rnesogaslrica, o<er
hang ing, but at the sa me time much rounded, and of tense, 
elastic consistence. If we further imagine a considPntble aug
mentation in the volume o( both extremities, viz., g reat fat
cushions on the shoulders, the inner surface o( the upper arms, 
the backs of the hands, and upon the inner surface oI the upper 
thigh, calves of the legs, backs o( the Leet, aml complete the 
picture thus presented with deeply-cut funows in the ski n at 
the bends of the elbows and knees, wrists and ankles, produced 
by tlrn projecting tissues in the parts riclia in /id, and groo1·e
like retrnctions at the zones pooru in fat-and this ornr the 
entire surface o( the body-we ham a pretty correct conception 
of the extemal configurntion o( a corpulent patient. This is in 
fact an express ion of that portion oI the symptomatology of 
corpulence which is most perceptibl e to the sen,cs. 

That increase in thickness of the general surface which mny 
easily be perceived by inspection and palpation further intlu
ences characte l'i stically the phenomena of percussion anLl tH1s
cultation orcr the thorax and abdomen . Tiu- perc ns,ion-souml 
wheren~r ail'-containing parts (lungs, stoma ch, nnd inlt>stilw~) 
underlie the extc>rnal surface of the body is masked, if not 
co111pletely dulled. 01·er the abdomen, meanwhile, this masking 
nrn3 , by reason of the simultaneous fat-infiltration or the subcu
taneous layer of the omentwn rnajus in well-marked cases o( the 
disease, reach such a pitch that it appears almost completely 
dull ; ~o that it is only by pushing the disk of the plPximelPr 
deeply into the abdominal surface ancl by strong percussion 
with the hammer that it is possible to educe the clPar sound of 
the stomach and intesti nes. It is fu1ther in te1·esti ng that in many 
CU>e'S Of Corpulence in which an extreme fnt-infiJtrntion Of the 
mecliasti nal cellular-tissue has occnrrell, thern is, besides the 
heart," s dullness, a mn~king of the sound on\r the sternum , and 
extending on both sides of it, which is refer:ibl e to the Lleposition 
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of fat, nncl is not tlte physical c·xprPssion of nny abnormal 
change of gram import (thick ening of the antetior marg ins of 
the lungs, mediastinal tumors, aneurism of the ascending aorta, 
etc.). In corresponclence with this masking of the percussiou
souncl over the lungs, we find also upon auscultation the respira
tory murmur much slighter and less easily heard than it is in 
tltin ind ividuals. In t hi s manner the heart's sounds are in many 
easPS wpakpned and lwrneptible only with difficulty; though as 
to this it rnust be remarked that numernus exceptions to this 
rul e occnr, in which the heart's sounds are compa1·atively very 
loucl and ev<>n slrn1·ply accentuatecl (klappencl). Tho reason of 
thb phenonwnon is to b~ found in tho frequent presence of 
hype1·t rnphy o[ lite left :;ide o[ the heart in corpulent p ersons, 
whielt naturally must ham a contrary influence on the di stinct
ness o( the auscultatory phenomenon from that prnclnced by the 
incrmse in the thick1wss of the wall o[ the thorax (see, concern
ing thi s point, farther on). The increase or the extPrnal and 
intl' rnal fat or the body finall y expresses itseJC in a gross phys
ical manner in a corresponding increase in weight. This, under 
certain circumstances, mny attain to a colossal degree, exceed
ing the averag<' weight of healthy persons of like ages three or 
four fold. Thi s excess o[ bodily weight is natumlly most con
spicuous in ro1·pul ent chil d1·en, and we may adduce here, for 
curiosity's sake, a few examples of this which we have now 
before our eyes: 

Boy aged li years (observer, Barkhausen. Tiannov. Annalen. Band III. 
2. 18-1 3.) 53Pouncls. 

Girl aged 3? years (ol>servcr, Ileyfeldcr. bled. Zcitschrift des Ver. f. (Gl.'rman.) 

Heilkunde in Prcussen. 1834.) 49! Pounds. 
Boy aged 4 years (observer, Tilesius. Vogt1s :Ma~az. Bd. V. p. 2 9.) 33 Pounds. 
Girl aged 4 years (observer. Kaestner. Ilamburg.~ l ag. Bel. II. p. 350.) 82 Pounds. 
Girl aged 4 years (obscn·er, Bcnzcnberg. Yogt's ~l az. Hd. V I. p. 251.) 137 Pounds. 
Boy a~cd 5 years (observer, Tulpius. Obs . .M ed. Lib. Ill. cap. LV. p. 

~ m~• 
Girl agl·<i 10 years (observer, Escheomaycr, TUhinger Bliitter, 1815. 

B<l. I. p. 261.) 219 Pounds. 

The most cclchratcd example of excessive weight in a rorpu lcnt ridult is that of 
the J~nglishtnan, Ed. Brig ht, who weig hed 600 pounds (Pllil. Transactions, Vol. 
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XLVII., p. 188). William B:mting weighed, when he undertook the experiments 
which bear his name, only 202 lbs. 1 his height being fh·e feet rive inches. This wa~, 
however, G2 lbs. more than the avcrnge corresponding to his height (I. c.). Exam
ples (tak<'u from former times) of unusual corpulence in adults, with reports of 
their weights, arc to be found in Quelmalz {I. c.). From our own observations we 
may in conclusion bring forward one case in which a corpulent woman, 46 years 
old, weighc.d 324 lbs. 

The g<' neral aspec t of corpulent incliriclnal s in other respects is 
rnal'kecl in cel'tain cases by not inconsirlemble clifferences of prac
tical importance (see " Therapeutics "). The diffel'ence between 
two typiwlj'orms Qf corpulence, between which many intel'vening 
spec ies of undec ided nature exist, is rn oreovel' not without esse n
tial inductive impol'tance as regards the deeper understanding of 
the genesis of our disease. \Ye can rlescribe these two typical 
forms of the disease, under which by far the greater number of 
all well-marked cases may easily be ranged, according to tho 
probable condition of the general mitritirn process, as 1st. the 
pldlwric, and 2cl. the anre111ic. 

In pure cases of plethoric corpulence, as they 111 ost freqnently 
occur in lll l' tl in niitldl e and more achanced life, tllc ,·isible sur
face of the body, and es pec ially the skin of the fa f'e, the mucous 
membrane o{ the lips, etc., is unusually viriclly and strong-ly 
injec ted, and therefore ve1·y reel, the arterial pul rnl ion full and 
tense, the venous sp t1'111 of the skin also strongly fill ed, ancl the 
heart's impulse, finnlly, bounding and often clislocnted clo,n1-
wal'ds aml Olll\\':irtls. The physical phenomena or the vascular 
appn1·atus point therefore to an unusual largt'ness of the rnl
ume of the blood (polyluemia), and often at the san1~ time to 
a hypertrophy o[ thl' left side of the hea rt. hut not to pl'imary 
and absolute ol iµ;ocyt luc rnia. As a contrast to the picture thus 
drawn, the pure <'tt'<'S of corpulence o[ an anccmic type (more 
frpq 1wnt in wom en), be;;ides the grmt cle,·elopmPnt o{ the fat of 
the body, are charn ttel'izt·d by a 1·ery distinct pallor of the skin, 
the lips and visible pol't ions of the mucous membrane being 
slightly injec ted, th<' artPrial pul se small aml weak, the heart' s 
impulse sca rcely clistingni~hable; a nd , finally , the g<'neral con
ditions o[ the ranlinc c1ullne$S ancl the remaining- physical phen 
omena as regaJ"ds tlie heart in no way point to hypl0rtmphy, but 



654 Df)rnR:UANX.-CORPULENCE. 

usually to almost normal size or to atonic dilatation o[ that or
gan. The great tendency to faintness which distinguishes these 
eases of corpulence from the others, is connected with this habit
ual weakness o[ the heart's action. In short, were it not for the 
great tendency to fat-production perceptible in both, we should 
scarcely [eel tempted to refer these well-marked cases o[ anmmic 
and those o[ distinctly plethoric corpulence lo one a nd the same 
morbid spec ies in a pathological system. Between these, how
ev~r, as has been alrnady remarked, lie not a few cases, of which 
the shades o[ difference are very slight, and wl1ich it is therefore 
diflicnlt to bl'ing under one category or the other, either because 
the corpulence ancl the general symptoms that accompa ny it are 
at first on ly p1·esent in u rudimentary condition, or because, when 
the disease is pronounced, the color of the patient may appear 
expressive o[ anmmic corpulence, while the phenomena o[ the 
pulse and heart point on the other han cl rather to the plethoric 
type. " ' hil e, therefore, in well-expressecl casc'S o[ purely unm
mic corpulence, we cannot con cl ucle from lhe pl11•nomena of the 
circulation thut there is an increase in the Yol ume of the blood, 
while there is instead a poverty of the blood in red corpuscles, 
with normal or even climinishecl quantity of blood, in well-ex
pressed cases of a hybrid character we are almo8t bonnd to ad
mit the conception o[ u relative oligocytluemia (lhP so-ca11ec1 
serons plethora). To complete this accoun t we muy add in con
clusion that many cases, originally o[ a 11Jethori c cl1aracter, after 
a while grad ually pass into the an;cmic Ionn. 

Such u change is espt'cially common in I.he coqrnlcnce of ad
vanced life, less frequent in the plethoric corpulence of small 
children ancl youtliful individuals. It anno unc0s itsel[ by a 
cha nge of complexion, and those well -known circu latory symp
toms which, as we have described them before, neccl not hero be 
farther clilatecl upon. 

The J>ur~ forms of plcthoric as of nn:l'mic corpulence, with mrmy generic pecu
liarities, u~ually exhibi t diITcrcnccs one from another from an etiologicnl point o f 
view. To the common etiologica l characteristics belong more especially their 
occurrence as hcrcditnry, and also, in other cases of both kinds, ns non-hereditary 
affections; and their occnrrcncc in both S('X<'S :rnd at nil ages-nat urally prevai ling 
particularly u.t those periods already mentioned (the period o( suck ling, of physiolo-
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gicnl involution, and of advanced li fe) . An remic corpulence is, however, more 
frequently than plcthoric :m hereditary affection, and is much more prevalent in the 
fc>malesex (sec above). 

Now, since the absolute frequency of hereditary cases exceeds that of non-here
ditary, and the tendency to the disease is greater in the female sex, it fo llows that 
the majori ty of nil well -marked cases of corpulence belong to thc anremic ty pe. 0 11 
t he other hand, plethoric corpulence more frequently occurs in the less predisposed 
male sex (see above), and the latter ty pe of the disease d evelops itself oftener with
out palpable heredity, under the inflncnce of distinct determining injurious habits. 
Among these latter, intemperance in eating, ancl abuse of alcoholic beverages most 
frequently lead to the plcthori c, while sluggish quietude of the hocly and the mor
bid processes alrcndy mentioned (p. 647), which have symptomatic corpulence for 
a consequence, most frequently induce the an rcmic form of the di sease. For the 
production of hybrid cases, finally, many anre mia-inducing causes, such as d cfi r ient 
bodily acti vity, may combine with those which usually produce a pletliorn srt11{11ti

nis, such ns nlcoholism, gluttony, etc. As to the relnth·e frequency o[ the two 
principal forms of corpulence in the different periods of li fe in the male and 
fcm'\le sexes, no essential variations in point o[ time can be admitted. Jn other 
words, the corpulence of the period of suckling, as of that of youth , and of more 
Mh anced age, reverts to its constan t type in both sexes, principally, if not exclu
sively, according to the p1~c uliar predisposition of each sex, the d ifferences of which, 
as we hnve already SCC'n, have their g round partl y in the inner condi tions of the 
individual , nnd partly in their ex ternal accidental cond itions of li fe. 

Now, as a general rul e, as one or the other type of tl1 c di sease 
el earl y expresses itself through the compl exion of the corpul ent 
inilh·iclnal as in the characters of his cardiac action , other cl cfi 
nite symptoms, general as well as local, usuall y prevail. Patients 
with plelliorir cOJ·pnlcnee exhibit, as a general rule, a much 
bPlter d1'1•dopecl rnuscular system, a brisker appetite, ancl a better 
d i{leslion. 

It is even the rnl c that wi th them the demand for food remains 
fo r n. long time keen, and the digesti1·e fun cti ons excellent; and 
tha t the pa ti ents, the1·e rore, continually fa ll into those old sins of 
intempr rance which so frequently in tlwse caf-l;es han~ f!frPn the 
Jlrinri pal impnlse to the di $0ase. In pat ients with a na'mic cor
pulence, on the other hand , the rol1111 tary 11111sc11lar apparallts 
is usually \'Cry dejicien lly cl evelopecl, the appetite bacl, or capri
ciollSl!J penierse, a nd less di sposed to relish meat ancl o ther spe
cially lucmatog0nons arti cles of diet, or the s tarch<'s, milk, fat, 
etc., the digesti on g ivi ng every sign of atonic weak ness. 
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Should this latter affection gain the uppel' hand, it finally 
sets a so,·ereign veto upon fnrtliel' fat-production, and then tliin· 
ning and marasmus may attack the quondam corpulent person 
-often, indeed, with excessive rapidity. All these conditions 
may be best and most instructively studied in the corpulence of 
sucklings, in whom the two pl'incipal types of the disease very 
frequently occur not only comparatively pure, but also very 
often (seep. 631) under the influence o[ accidental circumstances, 
of which the rnude of action is known Ol' may be determined a 
priori. 

'Tl1e pletltoric co1·7mlence of b!frwts at tlte b1'casl develops itscl£ on the basis of 
hereditary p1·cdisposition, or without this, wmally when stout ly built children receive 
unusually rich food, from the breast of the mother or a good wet-nurse, or still 
more frequently when their rilimcntation consists of well-mixed, but very much con
centrated substitutes for milk given in too great profusion (seep. G3;:). H the 
appetite remains keen in such cases, and the digestion intact, which frec1uently, 
though nQt always, happens, the result is not merely a too grent deposition of orgnn
ized and unorganized tissue-material, but also an abnormally rich fot-production
the children are crmnm.cd! In this crammed condition they usunlly have a healthy, 
blooming color in their faces, while the development of bones, teeth, etc., takes 
place in them in an almost normal manner, the occurrence of rickets being at all 
events anything but the rule with them. In short, this form of corpulence is on 
the whole rather a mere excess of the pl1ysiologicnl cmbonpoint of this peliod of 
life, and as such is of no very particular pathological importance. 'Ve must not, 
however, imagine that such crammed children arc free from any inconvenience, or 
feel quite so comfortable as normal children who arc less fat. The existing condi
tions arc, at rdl events, slight lesions of health, which arc clue to previous deviations 
of a slight character from the normal state of the boclily !unctions (sec farther on), 
and so far not distinctly characteristic of the plethoric corpulence of young children, 
since they may be observed in exactly the same manner in the anremic form of the 
disease and in thC' corpulence of adults. 

Tlte anmmic corp!tlence of s1lc"-lings is, like an:x:mic corpulence in general, more 
frequently than the plethoric form the product of hereditary tn:msmisl'ion, and is 
more frequently observed in boys than in girls (J. F . .Meckel, 1. c.). External con· 
ditions have, however, a very decided influence upon its origin and dcvclopment. 
Among these the artificial feeding of children with improper substitutrs for milk, 
and especially those in the composition of which the perccntngc of hydrocarbons 
and fats exceeds that of the albuminates and org:mic snits, holds the chief place. 
To this we may add deficiency in the use of fresh air, in consequence of confinement 
to the house in cold seasons. If now the digestion remains unimpaired by the 
nbovc·mentioncd mcthocl o f rearing, and if further the improper substitute for milk 
be given in excessive f1uantity, amrmic co1111dence is foduced ~· tbat is to say, the 
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deposition or fnt b<'gins more nnd more to prevail over luwuttnpoicria, the deposi
tion of mu.::culnr th•sli nncl bone, etc. Such children S<'Cm indc('d well-nourished, 
but not, like cr:rnnncd children. l1calthy in other re<:pect~. They arc much paler; 
their lips and the visible portions of their mucous mt·mhrnnc have not that !inly 
red which the corresponding parts in nor111nlly developed children exhibit; their 
mus<"h·~ arc but ill-grown, their bony frame b wcuk i teething occurs late and slug
gishly; aud finally, in the farther progress of the corpulence, signs of rickets show 
them<:clvcs. lt is besides very common. when the above-mentioned etiological con
ditions of anremic corpulence pcrl)ist, that after a while lesion!; of digestion. p:1rtly 
in the form of atonic W('aknctis, partly even in that of true dyspepsia, join company, 
and in the encl unclc1·minc the nutritive process to such an extent that a further 
deposition of fat becomes impossible. Then these children, at first unnaturally fat, 

often colltlpsc with extreme suddenness, and only the flabby skin which clothes the 
thin muscles and miserable skeleton like a loose and wrinkled bag, remains, after 
the occurrence o( tllis secondary marasmus, as a memento of tlu.:ir former pasty con· 
dition. 

Finally, all cases ef corpulence are in general rnore or less a 
collection of symptoms of perrnrsion of function or nutritio11 in 
various organs and apparatuses, with ce1fain lesions of general 
health to which, in disc11ssing here the general features of ror
pnlence, we m nst b1·iefly allude. 

The cutant'ons glands of corpulent patients, almost without 
exception, exh ibit a tendency to ve1·y abundant st•cn•tion; an(l 
this holds goocl of the sebaceous follicles as well as the sweat
glancls. The sebaceous secretion of the skin is, as a rule, of 
nonnal consistence, but is poured ornr the extemal surface of 
th body in immense qnanti ties as liquid fat, ancl thl're produces 
:in abnormally smooth ancl often distinctly shining appearance, 
as well as an oily and slippery quality. The tl'n<lt·ncy or the 
corpulent to sweating is. moreo,·er, well-known. This peculiar-

• ity. which occurs in exactly the same manner, whethe1· the cor
pulence be plethol'ic or anromic, of adults or of children. is 
unclonbtedly one of the most troublesome >ymptoms of the dis
ea~P. 

Corpulent children, like adults, besides this, very frequently 
snff<'r from intrrlrigo ancl eczemato11s aaplio11s. which uHially 
e~lahli'h thP111"<•lves at the bottom of the fu1Tows in the 'kin, in 
thP C'Ol'c>n·cl-in nncl ill-vrntilatecl portions of the body (nnclPr the 
b1·enst~. in tlw 1wi"hhorhoocl of the umbilicus, lwtw<•en the nates, 

\'OL xVr. 42 
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as tlw so-rallPd ·· \\'olf," a11d in tlw he11(h of the thighs}, ann 
thus, through tlu•ir fieff1 ' itC'hing and bnl'ning. :rn well a::; th•"" 
smell of tl1P ;enetion produced, whkh mpidly beromes fetid, 
ce1·tainly clo not belong to th<> enjoyable aceompa11iment:; of co1·
pnl .. nce. Ii is furth<>r WPll known t!iat C'Orpu!ent patients arp 
lrn t little di "po'<•(l to 111ake use of their Yoluntary muscles. This 
psychical procl i,·ity tophysieal,!11ggish11Pss frpqiwntly fmniR]w,. 
ind1•ec1, a very effPC'tual auxiliary to eorpul ence; but, on th•· 
other harn.1, it ::>rnrcely h.•s::; frequently appPars as an indirect co11-
sequenC'e of thi s, and i111pdnts 11pon I ht> carriage as wen as tl1t> 
movements of m ost rorpnlPnt inclh·klnals a peculiar character of 
sluggbhness, diffi culty, and want of e1wrgy. To this dbcomfort 
in vigorous bodily motion. or (• ,·en1 in somr: rasps, actual incapa
city for it (see "Special Symptomatology''). then' u sually at 
length corresponds a. phlegmatic ~round torn-' o[ thP tem1wrament, 
atlll rarticularl.r a prejudice again~t far-r1•arhing pln11 :;, undertak
ing>, an(l works of all kinch. Thi ,, wh<>n it (lid not crig inally 
<-'Xbt in the affected person, acting a~ a vn·di::;posi11g <·a.u:-:e to his 
corpulence (st'e above, p. ), very frequpntly follows in its wak .. 
and ma:i; transform a personality pred ou>ly bri sk and int€11ect
ually aetive in a ,·ery remarkable manner. The r<·,piration of 
tlw col'pulent i ~ gP1wrally, even when they are at rf'st, rather 
more frequent than tha t of thinner persons; and in addition, 
as a rule, depend; less upon the assistance of the diaphragm, 
thus acqn iri ng something of a costal type. \Vith bodily mov ... 
ment, mon•over, the besoin de respirer increases with extraor
dinary rapiclity, e\·en to tnlP panting for air and to galloping, 
though SU[)Prti cial. re>pirntion. 

When, therefo1· ... thP patient is once forced against his will 
and custom lO walk qnirkly. 01· in any way to bring hi s muscles 
into rapid act ion, he lind; this usuall y impossible without halt
ing after each brief advance, or intPITll]lting hi s otlwr mn>c ular 
wo1k to >na tc l1 a hn·ath of air hast il y a1Hl painfully, with widely 
dilate1l 1Hh trih an<l "!"'" mouth . .\I tlu· ''" 111 " tinw the patient 
in :--ueh <'ir<·um:-;t:.rn1·p-., nlmo:;:t alwa3·::: ~nf1'1·r~ from ~f'\'t-' l 'P polpilo
t/011 of thP he:nt. which. as it' mmal. i~ c·on 1wcte<l with a tro 11bl P· 
sonw fpf'Jing of op JWPssion in tlw cilrdiar l'PQ,°ion. " 11J Pn 1t resr, 
on thP l'Ontrary, nu sncb abnormal sP nsn tion is u snall~' p1·(•spnt, 
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while the heart' s action exhibits objectively a regular, nninter
rnitten t pulsation, which, indeed, in particular cases, makes a 
permanent difference from the other clinical type we ha,-e before 
dPscribed (see p. G53). '\Vith reference to this latter, it must 
besides be remarked that although the ahove-described symp
toms connected with the voluntary muscles and the respiratory 
aml circulatory apparatus usually occur in plethoric as well as 
in anremir corpulence, they are generally better markecl in the 
latter, tl1rusting themselves into the foreground of the morbid 
phenomena which make up the disease in a sterner and more 
threatening manner. In connection with the anromic habit, the 
deficient nutrition of the muscles, the habitual weakness of the 
heart' s action and tenclency to fainting, and tiimlly the predis
position to atonic "·eakness of digestion and dyspepsia (see 
above), and t l1 e greater tendency to dyspnma and ca rdiac attacks 
in nnll'mic coi-pnlence presuppose a much graver affection tban 
the plethoi-ic, and cause the prognosis to be somewhat diITerent 
in the two fo rms of the disease (see "Duration, Terminations, 
and Prognosis"). 

The lh·er of corpulent individuals in many cases on physical 
examination appears enlarged, in others thrnst strongly upward 
and backward into the concavity of the diaphragm, and then its 
si'-P is less easily to be estimated. If we have to tletel'minc an 
enlnrgt•ment of the liver, the resistance of the organ, so far as it 
is clisco1·erable by palpation, is not essentially changed, aml it is 
pnl'tirnlarly difficult to define its inferior margin through the 
abc10111inal wall. 

1· ery frequently the existence of an enlargement of the liver 
is ronnectrcl with a feeling on the patient's part of pressure and 
fullness in the right ltypodwndri>tm. which usually is especially 
R1'w1·e aftp1· a fnll meal, and which cau es the patient much tor
ment. The 11rine of corpulent pPrRons Pxhibits no co1Htant 
peculiarities. Pl'etty frequently tlwre is a lemlency lo the deposit 
of m·il' acicl perceptible, less freqnently to that of n largP quan
tity of oxalate of lime. "l.s to the condition of th<' se.?:1tal .func
tion, the most impo,.tant points !Jal'r been mrutionl'tl all'eady in 
rhr Etiology. Tt may 11t'l'P lw adtl<'tl that wli 1"ll tlw tliscase occms 
in yo1111g adults of the female sex, t ]w me11l:3trnution is gt.i1wrally 
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scanty and often ce::ises before the proper time, and th::it fat men, 
on an average, have ::i less k ePn sexual appetite th::in thin ones. 
The bodily temperature of corpulent inclividu::ils, uncler ordinary 
external circumstances, shows no deviation from the normal 
degree, yet direct experiment proves that it is much more diffi
cult to lower the temperature of a corp Ltlent than of ::i thin 
person through the influence of cold on the external surface of 
the body (Liebermeister). In the s::ime w::iy the temperatme of 
the internal parts rises under the influence of bodily movements, 
higher tempemture of the surrounding medium, etc., much more 
and more quickly in fat people than is the case under opposite 
conclitions of boclily habit in thin people. (As to the conditions 
of temperature in the corpulent in febrile diseases, see '' Compli
cations and Sequelre.',. 

Anatomical Changes. 

As death almost always occurs in corpulent individuals when 
they chance to die in a condition of corpulence, not from cor
pulence per se, but in consequence of some intercnrrent affection, 
the post-mortem appe::irances, as maybe imagined, are, according 
to the natmc of this latter, Ye1y clillerent. 

\\' e clescribe in the following paragraphs the anatomical 
changes which prnsent themselves in the post-mortem examina
tion of the bodies of corpulent patients, so far as these are related 
to corpulence as such-such modifications as are procluced by 
the period of life and the type of the disease which is present 
("eP above), and such accessory organic conditions as are inti· 
mately connected with the corpulence, aucl therefore occur with 
some regularity. 

The bodies exhibit that abnormal external configuration 
more particularly describecl in the general description of the 
clisease. The dilfcl'encP of color clesc1·ibecl as existing during life 
between the anwmic and plethoric skin is n::itnrally much climin
ishecl by the corpse-like palenes" o[ cleath, yet, spite of this, is 
still preserved to ::i certain and perceptible extent. Tht> face of 
the corpse when plethora has existec1 is. us a rul e, cyrrnosec1, the 
hypostatic congestion of the skin being well-markecl; while in 
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anremic cases the face is pale, and the hypostatic congestion 
hut slightly perceptible. If, finally, we have lo cleal with the 
l·adaut of an elderly corpulent incli,-idual, we find that those 
ordinary changes of outward hab it whieh result from age, and 
the an·us senilis in the upper margin of the cornea, are 
usually prematurely developed and expressed with abnormal 
di:;tinctness. 

On section of the skin of the chest and abdomen, the thi ck
ness of the subcutaneous fat-layer on the anterior wall of the 
abdomen reveals itself in the most unmistakable manner, on 
S<'parating it fron1 the ribs ancl the muscles of the thorax, as 
cloes that of thepannic1tlns adiposus of the antNior smfacP of 
the thorax, especial!)· hehincl the mam mre. Direct volnmetric 
estimates permit us at the same time to c1etermine the amount 
of fat-infiltration in tl1is portion o( the subcutaneous connectii-e 
tissne more accurately. The thickness Qf the fat-layer in the 
the retro-mammary connectil·e tissue, in well-marked rases of 
corpulence in adults not trnfrt>quently exceeds an inch, reaching 
two inches or even more; while on the anterior "·all of the abdo
men a padding of fat of even six inches in diameter has been 
anatomically observed in some cases (Yirchow '). At the same 
time, after opening the abdominal cavi ty, the enormously voln· 
minons and heavy great omentnm, which hangs clown almost 
into the cavity of the pelvis from the Yast amount of fat c1evel
oped in it, is very remarkable. Similal'ly upon l'aising the 
stenmm we genera lly finc1 the 111ediosti11al tissue densely infil
tratec1 with fat. ancl changed into a thick, broad flabby mass of 
it. In all these places, as well as in those we sliall have to men
tion presently. the contents of the fat-cells of the cadm•er, which 
are now congealed and no longer, as in life, fluid, are of yellow
ish-white color and opaque, and on microscopic examination 
reYeal themsell·es as a quantity of small fat-crystals, among 
which there are frequently a few longer needle·cqstals. These 
congealed contents, moreover, frequently induce a post-mortem 
chang<> in form of the fat-cells; for they have freqnently lost 
their globular form, appearing flattened against one another, 

-------- - - ---
1 rrn~dl.mch del· Spec. Pathologie. Vol. I. (1854), p. 345. 
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irregularly indented or of Tegular polyhedric form. The consist
ency of the fat, finally, exhibits ce1·tain individual peculiarities 
which have been ascribed by some authors to special etiological 
influences. 

The fat of young brandy.drinkers is said to be characterized by nn unusual tal
low-like hardness, and in this deviation from its usual character to approach many 
animal fats (the fats of wcthcrs) (Rokitansky 1

). 

The diaphragm usually appears to be thrust upwards by the 
pressure of the fat-layers of the abdomen; the lungs })resent no 
constant changes, and their blood-eontents vary according to the 
blood-contents of the entire body, and the special circumstances 
which producec1 death. On opening the pericardium the heart is 
found externally coverecl with a sheath of fat, which is sometimes 
so Yast that it covl'rs the organ everywhere in a thick layer. 
This fatty gmwth proceeds from the sub-pericarclial connective 
tissue, in which even under normal conditions there usually 
occur depositions of fat in particular localities. These are, as we 
know, the coronary and circular sulci, the lower margin of the 
right ventricle, the apex of the heart, and the point of origin of 
the great vessels. In these localities, even in corpulent persons, 
we fincl post-mortem the thickest layers of fat, but from them 
the fatty growths surrounding the hea rt spread out iu all direc
tions, and 111ay, as we have observed, become unitec1 into one 
whole. Usually, however, the fat appears heaped over the right 
ventricle in greatest quantities and most thickly, so that this is 
not unfrequcntly entirely overgrown, while parts of the surface 
of the left are still free. But this enormou s deposit of fat may 
be traced not merely above and superficially, but also extending
quite deeply. In the higher degrees of corpulence the fatty infil
tration proceeds from the sub-pericardial connective tissue to th~ 
inter-muscular tissue of the heart itseH, of which the corpuscles 
of the connective tissue ai·e increased in size by taking up fat. 
and appear to be metamorphosed into densely tilled fat-cells. 
This conditi on of fatty int<>rgrowth through the fl esh-substance 
of the !wart may even be recognized with the naked eye, as 

1 Uaudbuch der Path . Auatornic. Vol. I. p. 284. Wien, 1846. 
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stripes and processes of yellowish fatty tissue may on section be 
seen rnnning from the surface right into the muscular tissue 
which tlwy ha'''' thrnst asunder and ev idently even diminished, 
in which case a more or less extensh·e portion of the fl esh of the 
hea rt is evidently replaced by fatty tissue. \Vhere, moreover. 
this fatty intergrowth has reached a higher pitch , we frequently 
find the still preserved fibre-bundles whieh are surrounded by 
fatty tissue evidently atrophic (d iminished ), or in a s tate of fatty 
degeneration (the primitive bundles filled \\'ith drops of fat, their 
transverse striping ill marked, and the attacked layers yellowish 
in color). It is also clear that these changes, taken altogether, 
must dul'ing life have not only considerably dimini shed the 
heart's working power, but also the power or 1·esistance or its 
walls. In addition we may mention tha t those gmve alterat ions 
just d scribec1 al'e mt1ch more frequent in the corpulence of olcl 
than of young persons, children, am1 sucklings. In tlwot' latter 
the simple growtl1 of fa t around the heart is usually less exten
sive, the abnormal fat-deposition being usually eonlin"cl to the 
extemal parts o[ the body. F1·nm this fatty growtl1 around ii, 
the heart naturally appears larger in corpulent indi\'icluals tl1an 
is really the case when the circumference of the musculal' strnc· 
111re is measured. The dimensiuns of the heart itseH also, as 
111ight have been expectel1 from the data of physical inrestiga
tio11 dul'ing life, vai·y considerably in the tliffel'ent fo1'111 s of co1·
l)lllL~nce-theorgan on post-mortem Pxaminatio11 iso111ptinH:'!; prov
in:; to be enlarged by hypel'tropby or dilatati on. sometimes of 
normal size. In the first case the sheath (Decke) of lhe muscular 
layel' itself may have been exposed to ,·ery important fluctua 
Lions. 

In the arterial vascular opparatus in eldedy, corpulent per· 
:--o ns the s igns of chronic endarteriti s are fou nd with g1vat regn
Ja1·i1y: dulling, thickening, and loosen ing of the inf ernal coat, 
partial fattiness, which somet imes ex lench lo th<' middle coat, 
depositions of chalk, etc .. and , in aclclition, those coa rst•1· ehnnges 
in fom1 , leng th , and ela ticity which the vessels undp1·go in this 
morbid process. Jn younger indil'idnals with tlw amemie type 
of co1·pnlenef• tltP anatomical elian.<zP~ in th ll artPriPs an-" confinrd 
to that descri\Jet1 in connectiun with an;L'Jnia- si111pl e fatty il rge n-
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eration of the middle and intemal coats. Thi ,, lwwe,·er, is 
altogf'tlwr ahsPnt at th is age. 

On tlw sidP of the venous system we may mention the occur
rence of rn l'i ces in the lower part of the thig h, clusters of hemOI' 
rhoids in the rectn11t. and (in men) varicoceles. The e are fre
quently encountered in post-mortem examination of CO I'pnlent 
individuals Of advanced age, when the disease partakes lllO!'U of 
the plethoric character. 

In this case the qnantity of blood also in all parts, especially 
the size of the coagula to be found in the ]wart and great vesseh, 
appPa1·,; vt•ry con s i clerable~the blood being, morpo,·er, dark in 
color, tl PnHe, and solidly congnlatPcl. In tllo::5e ca;;es, on the 
contrary, which dul'ing l ire a re of the arncmic typt>, lhe internal 
parts an• generally deficient in blood, the great vessels and heart 
being fill ed with but a small quantity of pale, loosely coagulatPd 
blood. 

:.\Cacroscopic examinations of the blood of corpulent individuals during Hie ha:ve 
sometinu.•<; revealed a milky opacity o( the serum (LiJHPmitt). This, which occurs 
most frl'quently in the corpulence of drunkards (Becquerel and Rodier). is otherwise 
no constant symptom of corpulence. l\lore definite chemical experiments upon tbe 
blood in corpulence are altogether wanting. 

Amongst the changes occurring in the abdominal region, the 
abnormal deposition of fat in the great ornentwn has already 
been recorded. On raising this, similar though less voluminous 
collections of fat are visible in the mesentery, ancl especially in 
the visceral folds of the peritoneum (for instance, in the trans
rer.\'e mesocolo11, the appendices epiploicce qf' tlte [Jlectt intestine, 
the lesser omentum, etc.). In addition, the fatty capsule of the 
kidneys, whid1 as we know is, under ordinary circumstances, a 
favo l'ite locality for animal fat, is in the corpulent almost always 
developed into a huge mass of fat, often several inches thick, and 
similarly Y"ll owish·whi te in color. In the midst of thi s, like the 
kernel or a sto1w.frnit concealed in the soft pulp, the kidney itsel f 
only comes to lig ht on cutting through this opaque coverinp; 
Amo11g the organs in the abdominal cadty the liver is in the 
co rpul c> nt above all pretty regularly the sear of anatomical 
changes, aml exhibits the characters of the so-called simple fattv 
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[ii'(,._ From its position it is frequently to some extent thrust 
hack into the cavity or the abdomen ancl rotated np"·ard (so that 
<luring life it is often more difficult to arrive at e" idence or its 
1•nlnrgement by percnssio11). Its trne dinwnsions are, howe,·er, 
even when on thi s account an increase in its volume cannot be 
clearly ascP1tailwcl by means of palpation and percussion, almost 
always consiLlerably greater than those of a normal liver. 

The consistence of s t1ch a liver is, on the other hand, not more 
solic1- 1·ather less so, inc1eec1, and often soft and doughy ; and in 
con:;equence of its climinishecl resistance, the organ, therefol'e, 
often apprar:; llatte ned by the pL'essure or the parts which cover 
it in, while its length ancl width are increased. 

The upper surface of the liver, according to the amount of its 
fat-infiltration, assum0s a difterent ground-tint, sometinws more 
of a redcli sh yellow, so1rn•times of a yellowish brnwn, upon which 
nume1·0 11s small 1vchli sh points (the central regions of the liver
islets) al'e usually tlu·own np more or less di stinctly. On section, 
1he colol' of tlw organ is similarly \'aricgatecl, ancl when mace
rated is yellowish brown sprinkled with red; and on more ca reful 
examination it is manifest that the redde1· spots correspond more 
ro tllP centl'e, and the yellow to the periphery of the livel'-islets. 
'l'lw bloocl <'ontents of the fat-infiltratecl live!' are, as a rule, 
diminishecl; the fat contents may, on the contrary, be enormously 
increased, so lhat half 01· e\·en three- fourths of the entire Jh·er 
surf;ice may pr01·e to be fat (Yauquelin, Frerichs). The lirel' fat 
Yaries from a fluid or semi-fluid to a !inner consistency-a 
peculiar form of hardness which leaves the kni fe-blade coverecl 
\dth a tallowy coating on its withdrawal after a section. This, 
like tllP analogous quality of the external fat (see aborn), seems 
to occm e;;pecially in the case of young brandy-drinkers (Rold
tansky, l. c.). 

The chemical composition of the fat stored up in the li ver, 
like that of the fat of the rest of the body, is a mixture of tripal 
mitin, triolein, and tristearin. 

On microscopic examination of sections of the fatty liver of 
c·orpulent patients, the fa t-infiltration appear:; especially well 
111a1·kec1 in the yellowish brown peripheral zo1ws of the liver
islets. The liver-cells are here evidently enlarg••tl. the corners of 
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their polyhedral contour rounded off. The contour of llw fat 
cell s is, h owever, pet-fectly well preserved and d istinctly d sible, 
with proper adjustment under the microscope; ancl wlwn the fat 
infiltration is but moderate, the fat in the interior of the cells is 
founcl in the form of small drops, in the presence o( which the 
simple and complex nucleus of the cell remai ns distinctly visible. 
In greater degrnes of fat-infarction these drops b<•come confluent 
and form large clrops, besides which smaller clrops may appear: 
or finally the whole cell b fi lled with " single huge fat drop, 
while the nucleus has become invisible-though i t has by no 
11wans succumbed-leaving no trace behincl it. 

The characteri stics here described su fli cientl y differPntiatP the 
fatty infillrated from the fatty degenerated li ver. fo the latter, 
even in the stage of the production of the 1inest fat-clrnps, the 
nuclei of the cell s disappear ancl the sharp contour of the clegene
mted cells begins to be obliterated (Liebermeister '). 

or other organic c hanges, we may mention the occasional 
occurrence oCfat-injiltmtion of the ren(tl epithelium (\\"agner) 
and fatty 111efoinorplwsis of the pancreas (Rokitansky), ancl 
finally we may glance at the condition of the voluntary muscles. 
In the higher grndes of corpulence th<' interstitial tissue of the 
muscles appcai·s to be, to a greater or less extent, inflltrate<l with 
fat, and the in tervening muscula1· tissue atrophied. In other 
cases fat is founcl in drops arrnnge<l in rows in tho prim itive 
mnscula 1· fasciculi also, and the h orizontal striping has become 
Jess clear. In short, there are here exhi bited similar changes to 
those which are found, in a more clearly-expressecl manner, in 
the muscular substance of the heart. It is furth er not improb
able that, even when no fat is perceptible either to the nakecl eye 
01· uncler the microscope, either in the muscular or other tissues, 
chemical examination would shew that the quantity of fat ron
tained in them is greater than it is under physiological conditions. 
As to th is circumstance, we have almost no positive observations, 
yet we h:we at least a few made by Yalentiner,' in which the 

1 Dcitrng zur pntb. Anntomie uud Klinik der Leberkraukbeit. Ti.ibingeu, ISG-t p. 
17::. 

·i Archiv fiir wisseuscbnftlichc He1Jkunde. Vol. V. p. G3. 1860 
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eth~1val extract of microscopically normal breast-muscle (from 
the middle o[ the pectoralis major) of three corpulent drnnkards 
was quantith·ely compared with that o[ three marasrnic indi.-id
uals. " 'hile the extract in the first case ga,·e a percentage of 
a.9 to 4.6, in the latter it gave but 1.3 to 1.7, which may very 
properly be regarded as an evidence of increased fat contents of 
the muscular system of the drunkards. 

Special Symptomatology. 

Analysis of the General Phenomena of the .Disease, and the 
Post-mortem Appearcmces. 

'fhe ftlnctional symptoms ancl anatomical tissue-changes in 
corpulence are related on one side to the constitution and general 
habit of corpu lent individuals, on the otlwr to particular organs 
and apparatuses. \Ye can therefore speak of the general and 
local phenomena in this clisease. 

a. General Plienornena. 

Tlte excessive increase in quantity of llte external ancl inter-
1wl fat of tlte body constitutes tlte characteristic and patlwg
no11w11ic symptom qf' corpulence. 

Of the manner in which this abnormal accretion of fat rnani
frsts itself histologically, and to the pathological processes to 
which the increase in Yolume of the fat-carrying layers is to be 
atlrilmted, it was necessary to speak at greater detail in the in
troduction to this chapter (p. 628). \\'e therefore now only 
hrietty recall to the reader's mind that this abnormal accretion 
of fat in the corpulent comes to pass as well through denser in
filtration of the fat tissue already exi8ting, as through tlw origin 
and subsequent infiltration or new tissue. It is therefore a com
plet<> process. \Ve have likewise mentionecl already that the 
1·ea,on why the normal as well as the pathological ly excessive fat 
deposition occurs partirula rl y in a certain k ind of t issue-the 
loo"' <"onnec ti vP tissue (Flemminp:) or tl1P fat tiRsl!t' ('l'olcH)-iR to 
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be discovered in the peculiarly intimate relation of this ti ssue to 
the ,·ascular apparatus, as well as its exceptional construction, 
which makes it seem specially adapted for fat-infi ltration. These 
1ieculiaritics make it finally clear why the fat cleposit in corpu
lence is universal, but not equally distributed, and further why 
the fat-deposit in corpulent individuals is more voluminous wherP 
the greatest quantity of the loose tissue exists ::tlready formed, 
and "-lwn•ver in well-nourished, healthy individuals the greatest 
quantity of fat is fouml stored up. Now, from the fact that in 
tlw ltiglter grades of corpulence this fat-infiltration occurs in 
tissues which under physiological conditions contain no fat 
microscopically visible, we may conclude that under abnormally 
favorable conclitions, such as the presence of ::tbnormal quantities 
of fat or lipogenons material in the bloocl, otheT cells of th!' ani
mal body may take up fat or produce i t, ::tnd may b<> transformed 
into fM-1·0lls, although the natmal capacity for this is dther 
smaller titan I hat of certain cells of the co111wctive tissue (the fat
cell s KaT' l~ox~v), or an opportunity for this action is commonly 
not afforded them in like measure. Finally, as to the rrason why, 
among cell s in general, those of the liver most regularly become 
fat-containing in corpulence, and why a fatty liver is so frequently 
found in the post-mortem examination of the corpulPnt, we may 
remark that brsides the general conditions which favor fat-depo
sition ancl make it possible in other n'gions of the body, the 
exceptional position in which the cells of the liver ::tre placed as 
regards the stream of fat flowing into the body with the stream 
of nutriment, must be taken into account. 

Ii'" e n1:1y here once more remind the reader of the fact already 
touched upon (p. 615), that sonw time after each full meal fat is 
found in the liver-cells as a transitory phenomenon, e\·pn in 
healthy persons; ancl that when the diet is rich in fat, as for ex
ample when it consists of milk , there is percPptible quite a 
distention of the liver-cells with fine drops of fat, which, not
withstanding, under normal conditions di sappears after a few 
hours (Koelliker, Virchow). But when the li ver-cells cannot 
succeed in getting rid of their fat-contents within a proper time. 
a constant infiltration of this kind must generally occm; and it 
is clear that the persistence of this anomaly is thre::ttened when 
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the blood flowing through the li ver is abnormally rich in fat, and 
when at thP same time with e\·ei·y meal still for ther quantit ies of 
fat are taken up into the portal circ lt1 '1.tion. 

" rhi!e the abnormal fat-infiltration of some ot· all the tissues 
fu rnishes the ordina ry characteristic of cases o( corpulence in 
general, the constitutional habit of patients, as we have already 
mentioned in the genPral descrip tion of tlie disease, varies not 
inconsiderably in parti cul ar cases. IC we now inquire in to the 
dePpct· conditions which determine those diJJ:erences, so impor
tant clwrnically, whi ch manifest themselves in the form of p le
tlwric aucl ancemic co1·pulence, om· attention is specially directed 
to the d ifferent etiology of particula r cases, a nd the different 
moch:) of working o f the causes in acti on in each instance. As w t• 

have shown in the sec ti on on Pathoge ny, the f<'ndency to abnor
mal fat-deposition- if we pass o,·e r the possible cellular pred is
position of that tissue wi thin which the deposilion of fat especially 
occurs-dPpends chipfl y upon a certa in complex g1·neral concli
tion of the organisn1. of which the indi\'idual [actors are : 

1. Corn pa rntin' cle fi eiency in the oxygenat ion of the bloocl. 
2. R elatively considerabl e quanti ties or lipogenous material 

in the hlood. 
B. Relatively d<' fi cient trophic ancl plastic energy of the tis

sues of the bocl y. 
One or other of these primordial chang0s of the somatic 

organization, which are for the most part (thongh not entirely) 
indc'pPndPnt of each other, may el'icl nlly, through the influence 
of Pxisting or prNlisposing or determining fo i-re~, be primarily 
prnclu red, a nd thus the impulse to an unusua lly copious fa t
production bl' g ivf'n. Each of these causes, then, may give rise 
to a more or le"s clearly expressed clegree of corp ulence, while 
the behaYior of the other two equally important facto rs in the 
prncluct ion of corp ulence may possibly lea\'P pl0nty of room fo r 
other clifferPncl's in the type of t he ronstit ntion and habit in 
inclil'iclual case>:<. It may easily be unc1erstooc1, wi thout much 
discussion, tha t tl! p bet ter able the pretl i;posing and determining 
causes a re in a tty individual case /Hiinarily lo red11re /lie quan
t ity qf ox!lr;en in tlu' bloocl through rli111i111din11 of !lie ha'11w
r1louin, the 111 ore clearl y will the ty1w of anmmi <' corpulence IJ1· 
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producecl. For thi s reason congenital hypoplasia of th0 blood
tissue, th0 female sex, advanced age, acquired fl accidity of con
stitution , and probably also deficient sexual fnnction, predispo e 
to anremic corpulence. This is, moreove1·, under certain circum 
stances, provoked by improper, insufficiently hmmatogenous diet, 
bodily inactidty, and morbid processes, which specially beget 
oligocythmm ia. On the other hand, ci primary increase ql lipo
geno1is maleria.ls in the blood leads to increase in the volt1me 
or the blood left, hypertrophy, and plethoric corpulence. It is 
no matte1· whether thi s superfluity is produced by increasecl re
ception or climinishecl decomposition of the material, so long as 
it is sufli ciently large and lasts a considerable time. For this 
Teason plethoric corpulence arises, in the general form aln·acly 
dese ribecl , most easily under the determining influence or a 
Yolnptuous mode of life, intemperance in the pleasures of the 
table, and the abuse of alcohol; ancl it is more frequent in men 
than in women, because the fo rmer are fonder or exposing them
selves to these injurious influences. \Vhere the excess of lipoge
nous material, and especially the albumen of the pabulum, is 
Yerygreat, and when the composition of the blood, as well as the 
outer and inner conditions of the individual existence, favor the 
si111ulta111•ons accretion of organized albumen al1l1 the formation 
or rc>cl Llootl-corpuscles, the health may be otherwise almost 
nncli stmbcd, the corpulence appearing more as a simple excess 
or physiological embonpoint, and as a complete penclant to tl1e 
fattened conclition of the domestic mammalia. It then has the 
character rather of an anatomical curiosity than of a real di sease. 
I t, how<•v01-, not unfreqnently conceals within it the germ of 
01 l1Pr Jpsions (see "Sequelm "),and ls on ly to be regarded with 
incliITerence when no severe diseases of another kincl are threat
eni ng (see "Prognosis"). On the conti·a1·y, when, with a great 
stoek of lipogenons material, the conditions are unfavorable to 
bloocl-formation and the accretion of organized albumen, hybrid 
forms of rorpuleneP are produced, in which the fullness o[ tlH· 
rnscnlar systl'm eontrasts with paleness of complex ion al1ll badly 
noul'i slw<l muscl<•s-forms "·hirh present in tl1 Pir extcmal cl1ar
act<•r n, p<'cnli:ir 111i xtun• of want and s1qwrllnity, of st1-.·n1tth an<l 
Wt'nk 11 et:5s, an Ll wliich art> thel'cfon• linnl t•r to C'la ~~ify . S in ce, 
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ful'thel', pn.rtly from n.dranc ing age, pal'tly from external condi 
tions (espec in.lly deficient bodily exercise), and pai·tly from inter
cnrrent diseases, the danger of n, subsequent hypoplasin. of the 
hlood is imminent even in plethoric corpulence, it follows that 
most cases of this kind, as they advn.nce, lose their originn.l type 
and gradun.lly assume n, hybrid, and finn.lly, even n.nremic chn.rac 
ter. It n.lso follows thn.t, however gren.t, in mn.ny respects, the 
di!Ierence of the first n.ppron.ch of corpulence may seem in differ
ent cases, they a.II tencl towards the n.nremic type, even when they 
did not belong to this originally. 

b. L ocal Symptoms. 

In thP external skin the increased secretion of Ille sebareons 
follicles (seborrlue(I) and of the sweol-glands (1i!fperidrosis1. is 
specin.lly worth mention. The seborrhcra of corpulent indi1•id
un.ls mu~l be consillel'ed as n.nalogous to the deposition of fat 
in othel' tissues, b ut with this difference, thM here it occurs in a 
deciduous ti S U<' (the epithelium of the sebaceous glands) which, 
n, prey to perpetun.l destruction, has to inruish the secretion of 
thi s cutaneous gland. \Vith great infiltration o[ fat the destruc
tion of these deciduous cells will therefore be more rapid, and the 
fatty secretion produced by them mnst escn.pe in greater quan
tities than is u sual under ordinary circumstan<«'S. The hyperi 
drosis of Lhe corpulent is a commonly recognizetl phenornenon, 
but one or whirh the causes are but li ttle appreciated. To 
undt• rstand the genesis of this symptom a littl e better, it is not 
11 1->c·essary to go in to any wjdt- discussion concerning the physio 
log ieal process of the secret ion of the sweat, and th!' share which 
hlood-pressure, the nervous system, ancl the secretory paren· 
"'•yma of the glands themseh'es mn.y each separately take in it. 
Por our practic-al object it is here enough simply to under
stand what physiological significance this secretion has for the 
01·ganism in general, and whM internal , as related to external 
<'Onditions, are fonncl by experi ence to prodtH'f' pl"Ofuse Sll'<,at
i11g. ThP sweat secre ti on has evidently, as ils phy:sio1ogical end. 
/111• pmd111·tion f!l u co11li11r; of tl!1, P1i/ire 1111//!f h.r itTigat ing its 
::i11d:H'L' witl1 a watery, ea ~i ly L' \·aporating llu id, mi ::iooH as llu'ff 
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is a danger qf a rise qf' its temperature abone llte 1wrmal level, 
either through increasecl prod1wtion or di?ninislted absfraction 
qf' heat. 

Now, the corpulent are, even when at rest, much more than 
those of normal build or thin persons, exposed to a danger of a 
rise of their bodily heat from higher (atmospheric) temperature, 
delicient ventilation, and excessive humidity of the air; since 
their thick paclding of fat affords them a very effectual protec
tion against the cooling of their interim! parts, and their corpo
real superlicies is small as cornparncl with their mass;' ancl 
therefore the amount of heat given oJr to the surrounding 
medium by conduction, radiation, ancl evaporation will be rela
tively small. Upon the presumption, then, that the sweat-gland 
apparatus works in the corpulent under the same laws as regu
late it in the healthy, the former ought to sweat more easily ancl 
more frequently in all circumstances than the latter-a conclu
sion which is confirmed by daily experience, ancl therefore may 
serve to support the foregoing presumption. Another reason 
also which is important, as accounting for the hyperidrosis of 
the corpulent when in bodily action, is to be found in the great 
mass of their bodies. To put them in motion and k eep them 
moving demands a much greater expenditure of voluntary mus
cular force than is the case with the smaller mass of 11 ealthy or 
thin persons. But as the muscle which does more mechanical 
wo1·k than another produces also more li eat (Heidenheim), iL 
must be accepted as a fact that not only is less heat given off by 
the corpulent, bnt that when in motion they produce more heat, 
a ncl that the clanger of overheating of the internal parts of their 
bodies is infinitely greater. Now, the secretion of sweat, as a 
regulatory function of the general organism, works against thi s 
unfortunate condition in this manner, that in the corpulent it 
takes place as a consequence of the performance of mechanical 
work, not only with extraordinary rapidity, but with excessive 
profuseness; so that whenever they stir themselves up to do
lent motion th1'y immediately appear bathecl in perspiration. 
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',\' hen, therefor<', Shakespeare makes Sir .John Falstaff Ba_1-, 
when involuntarily placed in this p osition, tl1at he reel:; as hot 
"as molten lead," and complain of the 1

" tons of sweat '' he has 
poured out, these outbursts of comic despail' :ll'P, it is trne, 
hyp•'l·bolical, but C<>Itainly also most signilica nt as to the actua.l 
condition of snch patients. \\' e are then, as has been shown, 
in a position to refer the interesting phenon11, 11 011 of hype1·idro~ i s 

in corpu lence to the very laws which the physiological sec reti on 
of sweat follows; ancl t his pathological phe110111eno11 appears in 
the geneml symptomatology of the di sease 011ly as till' cxct•ss of 
a normal action, the conditions having become u1111sually fnvor
abh, for tl1 e physiological prncess, and the S<'<Telory apparatus 
working according to the onlinary rule. A further freq uent 
consequencl' of the increased skin- secre ti on, and tli t' collect ion o[ 
the secreted sebum and sweat in the co,·cred portion of the sul 
cated su rface of the body, where thi s is not :; uni ciently ca1·et1 
for, is the deco mposi tion of these secrPtion:;, whi<'h occu r:; n•ry 
easily, ancl the development of rancid and p11f1·it1 product", 
which are not only very ill- smelling-, but ulso, from t l1< •i r aerit.lity, 
irritate the skin and g ive rise to i11tertrip.:o, cczt•matou::; eruptiom:, 
etc. Anothe1· cause of the appenrance of the skin -d isea:;es frnm 
which so many corpul ent persons are liabl e to suffl'1· mueh io 
the mecl1anical irritation of the chafing to which the sk in of 
tl1 ese folds is ex posed during bodi ly movement, and which may 
b1' much increasl'd by the pressure or tight artid1•s or clothi11g
stocking::;, etc. Tiie symptoms connectPd with tlie (~XlPrnal skin 
Jorni, then , a. whole o[ which we m:iy easily obtain a sy 11 op::;i::~, 

till'ir log ical connection with the ol"iginal cli sea::;e being g rn spetl 
without difficulty. 

Tlli s, bowe\·er, may be amrnwd or most o[ the l°Plllnining 
symptoms of eorpule11ce, and firs t for the plwno111ena of the rnl
nntary muscular apparatus. The difficulty o[ bodily mot ion i:;, 
Jik e the slight wenrillPSS Of the ])atient frulll illt'l'P:lSing- hi ::; pate, 
raising weigJ1ts, etc. , the irnmediatf' ('O ll SPq ll t' llC'e Of the p:reat • 
Wl'ip;ht of the body-the head er bnrcl,,n whieh has to be lift<'d, 
11rgt>d forwards, and kept in action. There resttlts [urther, frrJJh 

Jin• patient's ex pt' rience of thi s aptitude for I.win~ soon liln1, " 
mental <lbtn ::;te. wlii('h causes him enm in ant1eipation to be sliy 

YOL. X\'I.-43 
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of much mo,·ement, ancl ' 'ery easily Jeacls to habitual corporeal 
>l11ggishness, whe1·e the disease did not originally proceed fro111 
1hi ,;. That very troublesome feeling of heat aml tendency 10 
sweating, a nd , last, bnt not least, the tendency to clyspncra anrl 
canliac palpitalion which quickl y follows upon bodily motion, 
are g rc•a t st umbling- bl ock s in the exercise of the patient's n>lun · 
tary impulses, ancl often imprint on his whole p ersonality a 
$l:rn1p o[ prndence ancl circum spel'tness; so that courageo us 
hoklncss aml bolu venturesomeness seem to h im hazardous ancl 
i111pl'Ope1" c>ve n in cases where the encl is attainable without much 
/Jodity action, nntl simply thl'Ough Yigorous mental endeavor. 

The rapid , though shallow respirntion to which the corpul ent 
are s11bject en•n when at rest, results principally from the hin
rl .. rance g i1·en to the actions or the diaphrag m, which, by the 
prP$Sll l'C of th l' en larged li ver, ancl the fat-masses within the 
abdomen ancl on its anterior wall, is more firml y fixed in the 
cxpirato1·y position than is the case in thin p ersons. Tlii s is 
al$O the reason or the inc1·eased fun ct ional actirity of the supe· 
ifor resp irat ory nit1scles (intercos tal s, sra leni), and produces tlw 
<·o,;tal typo of 1·espirt1.tion even in corpulent onales. The great 
tendency lo attacks 'If dyspn<1'a fro111 bouily motion si mply ari ses 
in no small d c•grcc from this mec l1aniral hincl t,1·ance to respira
tion , wl1ich niakes a complete ventilation or the lnngs ancl elimi · 
11ation or the slng nant carbonic acid, by dePp rc>spiratory efforts, 
Px trern ely difficult; ancl no shallow breathing, howe1·er frequent. 
can full y compensate for thi s loss of power. On the other hand , 
il i,; also :l consequence o r the n]),;olnte increase or work which 
the herr' 'Y mass o r the body imposes on the corpuknt for their 
locomotion, ancl clemancl s from their 111uscles, and it is therefore 
con1wc tec1 with increased procl 11 ction of carbonic acicl. Finally, in 
the high grades or polysarkia, another most imponant force
na 111 cly, functional in.mificiency qf the heart, comes in to assist 
in dm·eloping these attacks o l' clys pncra, and stamps them as no1 
only a 1·cry unpleasant symptom or the di sease, bnt one which 
b of immctliate ti.anger. This lowering of the moto1· power of 
ti"' hea rt, which betrays itseJrjn habitual weakn ess of that organ, 
as well as rapid fati gue of its muscles after strong contraction 
(seep. 058), has its gro u11d abo1·e all in the anatomical changes 
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more particulal'ly described already. The s imple growth o[ fat 
aronnd the organ, to say nothing o[ the more important fat
infiltration of its intermnscular connectirn tissul-', must h1 tlw 
1011g rnn make the maintenance of an evenly energe ti c action or 
the hPart mo1·e and more difficult, and favo1· the occurrence o[ 
paroxysmal congestive phenomena in th e pulmonary circulatio11 , 
as o[ten ae, in cons<'qnencc of bodily exertion, me11Lal emotion, 
etc., an acute o,·cr-stirnulation of the heart has taken place. 'J'he 
pa1·oxysmal dys pnooa. which thus originates, becomes, l10\\'f'\'er, 
11abitunl, wl1 eneve l" the muscle of the hea.rt has b<'come atl"ophic 
or fattily dcgP nemt<•cl from the pressul"e of the fatty tissu<· which 
weighs upon it , and has new voints o[ origin within its Yery 
structure, and the capacity of motion for the patient is natn,.:illy 
diminished in all dil"ecti ons to a far greate,. degree than was the 
rnse in tile earli er ::; tnges o[ the disease from the cause already 
111 01"e particularly deseribed. · 

Tlte alta<·ks qfpalpilation have tlw same ca uee as the clys
p11cea1 and proci.?ed, ns thi s dors, from the ea:::: il y fatignable con
dition of th<' lwn rt, for which thP greater cl <'11"111cl s made upon it 
and its nhsolntPly diminished power must !Jpn,. the blame. Fi
nally, it is pasily intelligible without minu te analysis, why all th e 
plienomrnn. in eonnrction with th e volnntary mnsclC'S nn (l rpspi
rntory and ci1·c11l:itol"y apparatu s just drserilwcl. occnl" rnu r h car-
1ier. 11101·p intcn o:.:. l'l y , ancl more threateningly, in th P an:rmic f'orm 
of eorpulPll('t'. Herr, Jiowever, the primarily Pxisting oli p;ory
tlwmia, with its 1wcPS$a 1-y consequencP-the defic it:.nt oxyw•na
ti on of th e bl o0<l , <·on tributes a Yery ll!(!(rarntin~ factor, which 
makes HseH from tlie commencement ft=>lt as a destruct ive fo1·ce 
upon the fun ct ional restitution or the wo1·king muscular system 
of both body and hea rt, as well as the exc ret ion of carbonic acid 
from the respiratory surface or the lungs. 

Tl1e frequent occurrence qf uric ocid and o.rolic arid s<>d i
nwnts in the r<'nal sec retion o[ corpulent indi vidual s is probably 
l<»>< a direct consequence of the corpulence than a co-ordinated 
phenom<' non which is clue to s imilar causes. F01-, while a fal se 
l'<'lnt ion b<•tween th e quantity of the nutl"i ent rn a t<> rial of the 
bloocl nn<l the amount of its oxidization, tog<'t he1· with a suffi
ciently lal"g<' assimilation of food, is th e primary condition of a 
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great deposition of fat, this ev idently al so acts as a predisposing 
cause of thP ilevelopment of a great nu111 be l' of azotizeu and uon
azotizecl compo u11cb, which, in contrnclistinction to the pl'Oper 
ultimate compou11ds (urea, cal'bonic acid), must be looked upon 
ehemically as a pl'oduct of impel'Iect oxidation. Just as COl']lll · 
lent persons the11, and peroons with a tenuency to become so on 
a rich diet, pu t up more fat than those wl1 0 ha1·e no such tcn
Llency, they frequently seem also to excl'e te a g l'eater quanti ty ol 
uric aciLl a11cl oxala.tes. For the rest, morn accma.te qua.n ti ti n:> 
es timates respect ing both the actual quantity ol ul'i c a11il oxa lie 
acid,;, a nd of the relati1·e quantity o[ ul'i c acid aml urea, excretell 
in well-rnarked cases of corpulence, are altogether wantin g. 
F inal ly, the habitual exi stence of lll'i c acid in the urine affo1ds 
only some probability, but by no means certainly pro1·cs, that 
there is any absolute increase of uric acicl production in any 
given case (Bartels 1). 

Complications and Sequehe. 

The corpulent show not onl y a predisposition to a number of 
secondary affections, but al so, witlt regard to purely accidPntal 
morbicl processes, a very diJr1' l'ent (anu in g<'neml less) clegree of 
tolerance than healthy persons. In Loth clil'ecti ons, thel'efore, 
a n investigation o[ the complications ancl sequel;c is, theoret i
~ally a ncl prnct icall y, of impol'tanee. Amo ng the most frequent 
::'t'COnclal'y proteRSPS in coqJttlence are arute mul chrollic ca!arrlt 
of the mucous membrane of the respiratory a;Jparalus. This 
r:tta nh Yery often depends on so-call eLl ·'cold , " to which cor
pulent people, witlt tlwir /!!'eat tendency to perspiration, are 
unusually disposecl. It is a lso, l1 owever, in many cases due to 
the above described lesion of t he hemt's action; in adllition to 
which, as a furtlwr ra,·oring condition which brings thi s to light. 
we must acld in many cases a pl'essure of the fat-masses o[ the 
abdomen upon the abdominal ao!'ta, and a consecutive l'eflux o[ 
the blood towards the resp irato1·y organs. The not less freq1wnt 
111·11/e a11d chronic catarrh of the digeslite apparolus has its rnot 

1 Dcutsches Archiv f. kliuischc llfediciu. Yo!. 1. p. 13. 
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to a g reat ex tent in the common lesion of circulation commencill!r 
in the l1 eart; anc.l also perhaps in that hinc.lerance of the hepatic 
circulation, to which the congestion of the liver-cell s consequent 
upon their fatty infiltration may girn rise. Besic.les this, we may 
o[tPn hai-e the luxurious mode of life to which many corpul c1;t 
person:-:. ~pite of the ir increasing g rowth in circumference, remnin 
m'akly adc.lictcc1-the O\·erloading the stomach with a quantity 
o[ all sorts of food, often c.liflicult of digestion, with tidbits, etc., 
the misuse of al coholi c chinks, etc., all tenc.ling in time to make 
th <> intPslinal tract very liable to disease, or at least to intercur
r•· nt affections. If these dyspeptic processes go on long enough, 
they wil l naturnlly undermine, by the process o r i11a11ition which 
thcy promote, the bas is o[ the corpu lence itseH, and then, even 
in tl1e case o[ plethoric corpulence, emaciation, aml finall y 
111ar3smu ::;, begin with a. change for the worse in the complex ion, 
pallo1· or the whole surface, etc. A fmtl1er frpqu<>nt 1·on1plicat io11 
of corpul ence are those varicosities of the reet um-tho so-calJ,,cl 
lwmonhoic.ls, whi ch are co mm only represented 3S on!? of the 
phenomena of the general abdominal plPthora and as a special 
characteristic of t lli :;. The plethol'ic condi tio n of th(• blood (the 
increase of the volume of the blood), as well as the special lesions 
o[ circulati on ex isting in the abdomen, certainly play a most 
impol'tant rC> le in tho orig in of that enlargement of the vessels of 
tile ahdom inal plexu:;, and their freqcrnnt occurrence in corpn
lencP. tlwrefore, appe:.u·s in many cases the direct consequence 
of thi s latt('r d isease. 

On the o ther hand, however, in many other cases it is just as 
certain that t he hemorrhoidal affection lias de,·doped itself before 
the mani festation of the corpulence, and thereforn cannot be 
con, ide1·ed as the immediate consequence of this. 

" "e are therefore compelled fu1t her to assunw that the coin
cidence between co1·pul e11ce and hemorrhoids, in a ce1'tai n and 
not sma ll class of cases, l1as some deeper constitutional g round . 
wllich leads to a conclusion that indidduals with a relaxed ron
titntion and natural tendency lo corpulence ham at the same 

time l'reqnently a de fi ciency in the constitut ion of their venous
\"P"Pl wa ll s, and with this a tendency lo va l'i cosity. These 
rnscular enlargements occur sooner or later in the course of 



6i8 J)..[)1EJ!1lAXX.-C0 1{PULEN"Cl~. 

life, especially in those rPgions of the ,-enous ~y stPm which from 
their position arc especially exposed to pre:;sure, hard work, the 
relaxing intluence of heat, etc., and ll1 crefot·e, e ·1wc ially iu the 
ltemorrltoidal plexus, the cutaneous veins of the lower extremity, 
the f uniculus spermaticus, and some other places. Perhaps 
the predilection which the skin-disease, known as acne rosacta. 
has for the nose and face of corpulent indh·iduals, may IJ,, 
considered as connec ted with the simultaneous constitutioual 
predi sposition to fat and varicose degeneration of the ,- ei11 s. Thi:; 
skin affection, indeed, is dernlopecl most frequently in plethoric 
corpulcuce, aud here again especially in those cases in the origin 
of which the misuse of alcohol has played an important pa1t. 
Nevertheless, we should decidedly fall into error if we definitely 
connected chmnic inflammation of the sebaceous follicles and 
rascular dilatation with this, since it is snrely very well known 
that this unpleasa nt coppery red coloring of the nose and face 
o(tpn occurs in persons who are qnite temperate, such as olcl 
women (llebra), without any known ex temal exciting cause. 
''" e are, therefore, here compelled to recur in many cases to 
Lleeper reasons, and cannot look on this frequent complication 
of corpulence with ac11e rosacea simply as clue to an entirely 
external connection between them. It may, however, in many 
such patients be truly ascl'ibecl to an intemperate mode of life. 
On the side of the arterial vascular apparatus the frequent 
simultaneous occurrence of corpulence aml athemmatons dege
neration of the arteries is especially w01thy of notice clinically, 
because that plethoric condition of the blood, which is at the 
bottom o( many cases of corpulence, in connection with the 
l'Onsecutive hypertrophy of the left side of the heart and abnor
mal fragility of the arterial vessels, produces in plethoric corpu
lence an extraordinary tendency to rupture, which may be fatal 
to the patient through sanguineous cerebral apoplexy. The 
unusua l frequency of apoplectic seizures in plethoric coqrnlence 
!tas led physicians to describe the corpulent as the "apoplectic" 
habit, and to use both. terms promiscuously in practiCP. 

This mPt hocl o( designation involves a want of cleamess only 
in so far as it anticipates in corpulent individuals of youthful 
years future dangers; and not because apoplec tic seizures are at 
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all uncommon in the anmmic corpulence of elderly persons. In 
the r11Heniic co11Jule11ce qf adcancerl life ruptures qf the blood
rrssels o.f tlie brctin occur also, and by no m1'w1s exceptio11ally, 
b11l 1·er1;fi·erl'tently, b~cause atheromn of the ,-essels of the bmi n 
is by no means iufrequent with them, anu this rnscnlar degener
at ion is of all et iological influences the preponuerating ca u,e 
of the rup ture of arteries. Hence, the tcnuency of c01·pul ent 
indi\'idunls to apoplectic seizures is chiefly due to this complica
tion on the side of the arteries, while among the most importan t 
of the secondary causes stand plethora and liypertrophy of the 
11 eart when they ex ist. But as corpulence is frequently, aud 
athproma almost as n rule, met with in elderl y p<>rsons, this dis
position often appears as an attribttte of that period of life in 
which corp ulence most frequently occu i·s_ As a futthPt' and ,-ery 
com111on accompaniment or corpu lence, rlwn11uttic affections of 
the 11111scles, sheaths of the tendons, ligaments and tapsu lc•s of 
the joints, may be nan1ed-thc charactl' t' of these being that tllPy 
tll'P sornet inws vague ancl sometirnes li xi:tl jn one 8pot. \\Fe 
mu st, howerer, rem::u-k that the febrile clbease to w!Jitl1 l ite term 
"acnte rheuma ti c arthl'itis" is stl'ict ly applied, lms 11 0 pe1·
CPptible p1·pdilection. for fat people, and that it is oul y tlmt other 
painful a ffec tion of the motor apparatus knoll'll by t he name of 
'· rhe1u11a tis111 " tl1at is comparatively frequently met with in the 
corpulent. \\' c shall not here di scuss the question how f,11· any 
ge neral const itutiona l cause lies at the bottom of this coincidence, 
ns a direct proof in suppo1-t of such an opiniou cannot at once be 
bl'Ought forward. The so-ca lled "colds" to which fat persons, 
on account of their tendency to hyperidrosis, al'e exposed (see 
abo\'e), act at a ll events in many cases as an important extem al 
cause of the occnl'l'ence of rheumatic attacks in the corpul ent. 
Kow, while a gt'netic connection between the constitutional affec
tions ll'hich Px ist in col'pulence and rheumatism cannot be cer
tainly establishNl, snch a connection between the COl'pulent con
stitut ion and gout can be acceptetl without any question. This 
much is empi1·ically certain: that an unusually large numbet' of 
gouty persons suffer, at the same time, from corpulence, and it is 
also not nry difficult to deduce an inner relationship between 
both morbid processes. Both affections, so fa1· ns thei r gPnesis 
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is unde1· tood, depend upon impol'lant congenital (h~reclitary) 
anomalies of the physiological cliemi :;ttT (::ltoffbewegung), which. 
rnorPO\'er, in both usually first <len-!lop tltemSl-' ln:>s in a most 
marked manner in the physiological d ecadPnco of lire, ancl. 11ncl.<" 1· 
the dt, termining intluence of a too ri ch di et ancl. the abu:;e of 
spirituous liq uors. In both, finally, thi s anomaly in physiologi
ca l chellli:;try, or constituti ona l morbidity, is to be found in a 
slugg ish ox idation of the material taken in with the diet-in a 
wrong l'clationship between tlte amotrnt of oxygen and lite 
a mount of consu mable matel'ial in the bloocl.. Now, just as the 
inc1·eascd deposition of fat and the development of corpulence 
re:;ult frolll the insuffic ient consumption of the non-azotized pro
ducts of tlw dccolllposHion of the cil'culaling a lbumen of the 
pabulum, in many cases a superfluity of lithic acid in the bloocl. 
silllulta ncously results from the imperfec t oxidation of the azo
tized products of the decomposition of the ci rcul ati ng albumen; 
and thi s, according to Garrod, ' is the pl'illlary condition of gout. 
In the ckvclopment or an attack of tme gout, we must then ham 
a telll pornry re ten lion oi t his li thic acid in the blood, or a 
retarded excretion or it through the kid1wys. In short, there 
mu st be additional conditions, so that by no means rill ro l']rnlent 
inclil·iduals with a liabitual lithic acid diathesis suffer from Yeri
table gout. Tho relation or polysarkia to lithiasis is to be under
stood in the san1 e way as its relation to gout, the anomaly of 
physiological chemistry ex isting in c01·pulence involving a pre
disposition to lithiasis, inasmuch as i t favors the prnduction of 
g1·eat quantities or lithic and oxalic acids. Hern al so, in order 
tliat the stony concretions shall occur, a rurthe1· particular con
(1.i l ion or the urinary apparatus is necessa ry, which may indeed 
be the case when corpulence exists, but by no means 11111st always 
br the case. Among other complications and sequelm or corpu
lPncc, diabetes 111l'llit11s and carcinonm or intern al ancl extemal 
orga ns (stomacl1, bi·east, etc.), may finall y be mentioned. The 
s1wc ial predi sposition of the corpulent to diabetes has been par
tirnlarly insi st<'d npon by Seegen,' that to cancerous d iseases by 

1 The ~n.turc and Trealment of Gout. London, 18J9. 
~ Der Diabetes mcllitus nuf Grund zablreicber Beobachtungen dn.rgestellt. Leipzig, 

1870. Cap. II . Conclusion. 
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J. F. Meck el, "'nnderlich ,' and others. "'e cannot here $prak 
more particularly o! the frequent development of diabett•s ill 
corpulent individuals, ancl 1·efer therefore to the chaptt>I' on dia
betes ill this ml um e. 'fhe coincidence bl'tween corpulence and 
carcinoma is prnduced much more by the period of life in which 
both diseases are observpd than through direc t relationship. 
\Yhen a corpulent man becomes diabetic or rnrC'inomatous, a. 
rapid reduction or his circumference throug l1 di sa ppea1·anl'I' of 
the huge mass of fat may be observed. lt is, ih<'1·efore, ill all 
cases a. very suspicious sign when c01·pu1ent pnli(-'nts, without 
conesponding thentpeusis, suddenly begin to grow thin and lose 
thei r padding o[ fat. 

The abo,·e-cksc ribed complications ancl seqnel:c of polysa1·ki:i 
belong especially to those cases of the affection which occ1n in 
adults. . \.s to the complications and sequcl<c of the corpulence 
of young children and sucklings, we ham already remarked 
upon all that is most essential with regard to the general type o! 
the dispase. The en11memtion of thesP secondary affPclions was 
most suitahl t• in tha,t place (see p. 6JG), beca use they ful'nish 
impo1·tant point s o! di st inction be tween the two forms or inl'an
tinr coI']nilenee (the ancemic as opposed to the plellwric), ancl 
l'PaJJy fol'lll [L j)::tl't of the description Of the di sease itspl(. 
A111ong these complications jnst descl"ibecl , we may again par
ticularly mention C'ntanh of the mucous lllPmbmnc o! the re~pi
rator.r tmct as not being thP exr]nSil"<' ]ll'Operty of adults, but 
oeing most freqtwntly observed in corpulent sucklings. 

Of Lh c greatest and most practical importance is th:ct particu
Ja1· behavior of the corpulent constitution with regar(l to inter. 
cnnent se,·ere illnesses of er ery kind, which we have spoken of 
just now as well as in the introduction. " ' e ham now to declare 
that corpulence is no t ascertained to insn rP any immnnity from 
any disease to whiclt thin persons al l' subjPrt, and that the more 
spn1 re acnte febrilP di seases (typhn s, acutP Pxnnthem::ttn, pnen
lll()nia , e1·ysipelas, acute rhen math•m. e tc.) attack fat pe1·son:; jnst 
as frequently as thin. The rorpnlent are thNefore, as eonqxned 
with the thin, by no means faH"orably sitnnted as regards their 

1 Uaudbucb dcr Pathol. und Therapie. Vol. IV. p 5-18. 
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rn o1·b ili ty; while, on the other hand, it is a very serious con
sidel'at ion for them, tltat all severe //lorbid processes, and especi
all!J all aj!'ectious accompanied b!J i11teuse fever, run tlteir 
c·o1{1'se with unusual malignity. This idiosyncmsy, well kno1Yn 
and appl'eciated hy the physicians of classical untiquity, may be 
1·eganled as a fact which is raised abol'o all doubt and fully 
pro1·ed by the med ica l obscrl'ation of some tltousands of years; 
i t SUl'ely, in the highest degree, challenges general hygienic 
int<•rest Ol'er tho whole cil'cle of pl'eciso medicine. In moclem 
t imes, Ho<•SPI', 'Vundel'li ch (l. l. c. c.), and Liebenncistel'' ]Jaye 
rn ol'e especially occupied themselves with this circumstance, and 
the latter autho1· l1as undertaken the honol'able task or theoreti
cally explaining these pathological facts so far as they concern 
febrile diseases. The most important fact is, however, that all 
febrile diseases of great intensity take on the so-ca lled adynamic 
form (asthen ic, putrid, pestilential), or, to ex pl'ess onrseh·es 
more precisely in mollem style, are connected with signs of 
begin11ing and adrn.ncing paralysis of the heal' t much sooner in 
tl1e corpu lent than in thin persons, and therefore more frequently 
end in death . But non-febrile di seases oI an exliaustil'e charac
ter are also worse borne by the corpulent, and likewise compara
tively ea rl y take on the adynamic character, although the differ
ence is not so important in the non-febril e as in the febrile dis
ease;. 'fhe 1·pasons o( this premature adynamia of the heart, 
ancl of the unusual general pros tration of corpulent persons in 
t•xha ustirn diseases of m·e1·y kind, are more particulatly the 
folloll'ill"' · 

1. Tl;~. already described anatomical changes in the heart of 
COl']rnlent persons. These produce, espec ially in aclrn uced cor
pnlenCP, a card iac weakness ver se, which natmally, ll'ith the 
conc·u1Tence of any se\•ere complicating disorder, must compara
th·ely soon reach a hig h and menacing pitch. 

2. The l1<>ficient functional restoration qf' the muscles ef tlie 
head, as wdl as the musrles qf' tlte rest qf' llte body. It has been 
mor<' pal'ticnlarly described in speaking of anmmia (see p. 381), 
that the muscular tissue, dming continuous work, requires a 

1 Sec Vol. I. of this Cyclop3:!dia . 
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continual supply o[ oxygen, because the synthesis o[ unoxidized 
substances can only take place through the concunence or 
oxygen. 

Now, in cases ef muemic co1pulence in particular (aml 
these, as experience teaches, form the bulk or all cases), in con
sequence of the ex ist ing oligocythremia, the amount of oxygen 
in the blood is already itself less than it should be, a11<.l therefore 
the possibility o[ functional restoration of the muscular tissue is 
Jess. IJ, then, through exhausting di seases, and especially of a 
f ebrile nature, a further lesion of the reel corpuscles (an acceler
ated destruction or defi cient new production or them) occurs as 
an additi onal injury to the hea rt and the other muscles, tlte weak
ening intluence of this new calamity will sooner titan otherwise 
make itself felt in a fatal manner. The heart will eadier st1·ike 
work, the ge neral debility o[ the patient will be greater, and the 
lethal catastrophe will, under the g i,·en circumstances, occur 
more easily. 

3. 1'1w comparathe smallness of tlle swj'ace in coipulent 
persons. The injurious influence of this on tl1e progress of 
intercu rrent disorders is specially felt in feb ril e complications, 
where, h owerer, it is felt in a double manner (Liebermeister, l. 
c.); the smallness or the surface of the body, in con nection with 
the thi ckness or the fat-padding, hinders the giving-o ft or heat 
in fat persons in this manner, that the temperaturn of the intcr-
11al parts (similar intensity of the febrile process bl'ing supposed) 
in them ea rlier reaches and remains at a pitch which acts injuri
ously upon the heart's action and the remaining ,·egetath·e 
functions of the body. In the corpulent, therefore, hyperpyretic 
temperatures occur comparatively more easily than in thin 
persons, and fat persons are in a much more immediate manner 
endangered by fi'brile !teat than those who are less fat, or thin; 
and, therefore, feb rile affections, ewn if tlte course qf /lie ferer 
ilseif be left 016i of tlte question, are much more frequently 
un[a,·orable in their termination than in the fo1·mer. 

In the second place, however, the possibility o[ mitigating 
the increasecl temperature artificially by direct abstraction of 
heat, and a,·erting its pernicious action on the tissues by cool ing 
applicntiuns at the right moment, is limi tetl much more in fat 
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people on account of the great mass of the body, with compaia
th·pJy small snperficies, and the thickness of the protecting layer 
of fat. From the great importance of the hydriatic method and 
the blessed rol e it plays, as \\"0 know, at the present timl' in 
the treatment of febrile affections, the difficulty which exists o[ 
really cooling corpulent patients hy means of cokl baths, pack
ing, etc., or tile inadequacy of the ltyclropathic method, gh·eti rise 
to a great additional difficulty, which is expressed in the greater 
mortality among corpulent patients. 

But, fnrt hc·r, even in Iavornble eases where the C'xhansting di s
ease (especially when it is febrile) is happily got 01·e1· by the cor
pulent patient, the prejudicial influence of the abnol'rnal bodily 
habit manifests itself pe!'ceptibly an(l clml'ly cn·n during the 
pcl'iOll of convalescence. Corpulent conrnlesccnlti :ll'C compara
tin?ly ~low in recon :iring from sC\·ero illnesses, nnd eomparatin:ly 
oflt•n impe!'f1•etly recover. Their physical an(l nwntal capacity 
for work is n'co \·eretl later, ancl often nerer regains Hs ])dsti nr 
le1·el; aml ns a consequence an increased tendency to abnormal 
fat-deposition remai11-~, with the ancemic fol'm of the di sl'nsc 
into the ba rgai n. The probable cause of tl1i s abnormal coul'se 
of eonvalescencc is to he lookecl for in the rela:ud c~nstit1ition 
of eo!'pulent imlil·idunls. This ]ll'Ocluces sluggish deposition of 
01-r1onize<l albumen, with a slower nutrient restitution of th<' ti s
SU<' wh ich has been used up (consumed) clnl'ing the complicated 
illm•ss, and, moreol'er, a hypoplctsia of tho tissuc-l•h'ments of 
the blood, an cl with this natmally a much morn obstinate and 
pe1·sisting oligocytlu:cm in, with consecutive tendency to fat-pro
duction. As we see, it is therefo!'e to a ce!'tain extent po>sihle 
theoretically to account for the greater malignity of se1·ero inter
current affections in corpu lent inclividuals, aml ill(' anomalies 
connected with their com·a lesccnce from such affec tions; and 
thus to explain a phenom enon which, as was mentioned , had 
rightly occupied the attention of indh·iduals from time imme
morial. 

Diagnosis. 

No very subtle rnetl1ods o( examination are necessal'y to 
make the diagnosis of corpulence in advanced cases of the dis· 
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rase; the corpulent patient impresses e,·en the untutored eye or 
the laity, thl'Ough hi s general ex ternal appea1·ance, in such a 
manner that there ca11 be no question about" o,·erl ooking" the 
disease! 

But a " mistake" as to the abnormal condition ought to be, 
" ·ith a littl e attention , difficult for the physician, since t lwre :ire 
in fact but two conditions with which corpulence could, nnd,,r 
any circumstances, be mistaken . These are extensire anasarm 
and e::rtens i t>e emphysema of the skin, and both may be easily 
diagnosed from simple fat-infiltration o[ the panniculus by me:ll<S 
or palpation and percussion. Palpation in dropsy gives us the 
1rell-kno1rn cloughy character of the general sul'face, which n"'i 
he recog nized by the pit wl1kh remains in it a[ter comprPssiun 
with the finger; in subcutaneous emphysema there are the pec u
]iar ft>eling and souncl of crepitation . The sound on pe1·cu:::;sion 
i,, 1110reo,·er, dull in dropsy; cleal'ly tympani lie in the mised 
and bloatPcl port ions of the body in subcutaneous emphysema. 

The physical cliaracters of the external en\'clope in corpn
knce are quite different from these. There is tense, elastic resis
lance with muf!ling of the percussion sonncl over the thornx and 
abdonw11 on suflici ently strong percm;sion, but not compll'le 
cl ulliwss. It must, ho\\'e\'er, be remarked that many corpulent 
]lCl'SO nS bPC·onie dropsical towards the close or Ji[c (see " Termina
ti ons, . in tho fo llowlng pages). in which case llrn J)hysical sig ns 
of dropsy""'' combined 1ritlt those of cOl'pulence, and it is th :.'11 
sometirnes tliflicult to estimate the amou nt of the la tter on 
tH'l'Otlll t o[ the presence of the former. 

Thp1·c is in many cases just as littl e difficulty in dbtin;;nish
h1g tl1 e f.7Jpe of corpulence as there is in making a gerwral ding· 
nosis or thP disease itself. The clifl'erential diagnosis he t\\'e<"ll 
plPthol'ic ancl nna•m ic !'orpul ence is always easy whPn th e ty pe 
is cleal'iy rnnrkPcl-that is to say. "·hen, together with tlw canli
nal symptoms of change in the external aspect of the body, the 
'""rnlar injeC'lion or the snrince ancl the color of the Ince and 
ski n spea k unambig uously for plethora or arncmia, and wlwn 
tl1<• fnll1wss of the pulse and ihe \'Olnme of the heart Hl:l)' he 
brought into harmony with one or the other abnor111al condition 
or the blood. On the other hand , it is pel'lmps necessary here to 
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mention that the color of the face alone is not a perfectly t1·1i,t· 
worthy point on which to form a judgment, since cases of an1c-
111ic and hy brid coqrnlence ex ist, in which a diffused red ness or 
the face or an acne rosctcea in the region or the nose may stimn· 
lat~ a pl1•thoric condition which, notwithstanding, does not reall .1· 
ex ist. Habitual congestions of the face occur only in anmmic 
indiridual s, and acne rosacea dernlops itself, as was mentioned 
before, even in persons from whom every suspicion of plethora 
must be very remote. In short, the vivid injection of the face is 
not ne('essarily a consequence of an increase in tlw volnme of the 
blood, but may also be an eJiect of a lesion of ci1-culation. It 
is therefore adv isabl e in doubtful cases, on the other hand, to 
examine into the hi story and etiology, in conaeto, to ascertain 
thP causal forces which have really been acti rn ; and, on the 
other hand, by means of a careful inspect ion of the rest of the 
smface of the skin and those portions of the mucous membmne 
which can be got at, and by means of a physical examination of 
the circnlatory apparatus, to get as clea r a glance as possible 
into the actual condition of the mass or the blood, and thus to 
form an approximate conception of its g~n eral J'iel111P$S in r;•c1 
hlood-corpuscles. 'l'o form a general judgment concerning the 
pa;-ticulnr natme of inclil'iclual cases from the particulat· clam 
thus found, is thus necessary for the physician , bccanse. as "·e 
may remark in anti cipation. the treatment of pl ethoric must be 
in many points essentially dill'erent from that of anmmic corpn· 
Jenee, and it is quite unpermissible to treat aJI corpulent persons 
- simply because they arc all corpulent-exactly in the sa me 
stereotyped fashion. 

Duration, Terminations, and Prognosis. 

COJ·pulence is almost always a cl1ronic, grad ually originnti112:. 
mo't fi-pquently progressive-and usually, when once clevelopecl. 
per,istent a ffection. Excepting those cases in which snitahit' and 
effi cac ious treatment is successful in pntting a stop to a further 
deposition of fat, or those in " ·hich the patient, in consequence 
of intercurrent severe complications (such as obstinate dyspepsia. 
febrile processes, carcinoma, diabetes), falls into marasmus, and 
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so nat umlly ceases to be corpulent, we may say that a >pon
taneous involution is seldom obsetTf'd. An important t .rc<plion 
to the rnle in this last respect is, howe1·er, to be found in the 
corpulence of the periocl of lactation. In thi s for m a sponta1wous 
cure a nc.l limi ted duration are even as the rule observed, because, 
as experience teachPs, if once the patients succPecl in gett ing 
happily through their first year, i11 the secoml they usuall y 
gmd ua lly gPt rid of theii· supertluons padding of fat and grow 
thin . In thi s fact lies a chief proof of the justice of on1· opi nion, 
most dPfinit ely expressed before, that the corpulence of the earl y 
veri ocl o r life has more of an a,ccidental chamcter, and takes a 
Jess dPep hold , not being faxored by the natural p1·ocess or the 
]Jhysiological chemistry of that eal'liest pc1fod of lif<>. F or, even 
when no deep t!'ndeucy to the disease ex ists, the peculiar natu t·<' 
o[ the alimenta,tion, together with the bodily rest, can produce 
during the period of lactation a huge padding o( fat, which will 
afterwards undergo involuti on, nnd disappear as soon as the 
child, c1j¥er passing tltrough its first year, is 11101·e and 111ore 
wea ned from the b1·east, and on l ea rnin.~ to walk t hrows its body 
morP uncl more into action . Even when a not YPry strong indi· 
Yid11al predisposition to corpnl ence is cong<'nita lly present, the 
ex tNnal conditions for the clnration o[ thp coqrnl Pnt hab it 
through the r.-111ni11ing years of chilclhooll. youth nncl pulwrty, 
are naturally so 1111furnmble, that oftPll enough, spite of the 
persistence qf the tendenc?J lo the disease, thi s may lwcom<' at 
the tenth yt-ar :is gooc.1 as Jn tent, nncl first np;ain distinctly rn ani 
fe8-t i t~elf only in ac.lrnnrecl age. ,\ .. hen, on t11e eontrur,v. the 
abnormal corpul ence lasts considerabl!! lo11.1er t11 1m th1' .first 
?/Nl1'. or begins to cle,·elop itself C!fZer the first ?fear in chi hlt\'IL 
and young persons, in cui (lpparenll!J spo11lr1/feo11s manner, tlt<'rn 
i:;; nsnalJy a pr< .. sumption of a. VPr_v st1'0 11g (congenital or nc
qnirecl) p1·pclisposition from the h<' µ; inn ing, and it must 11snally 
be t·onclucl,,<1 from obsPLTation of the facts lw(ore us, that the 
na.t nre of the cli sPasl' is obst inatP, ancl its duration cannot he 
reckoned. Then, again, it is rather different with the duration 
of the disease when it occu rs in youth symplomalically, for in
Rta nrr as a sequela of cl1lornsis, arnte amrmin, etc. J1ern the 
persistence of lhe corpulence depends cltiefly on the duration of 
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the orig inal disease; and where this can be got ri c.l of, or grad
ually di sappear:; of itself, a reduc ti on of the circ um fe rence of 
the body and of the padding of fat is pretty frequently ob:;e1Tetl 
a::; a. co nsequence after some tim e (week s or mouth s). The iclio
pathic co rpulence of adrnnced l ife, finally, consbts in an ohti
nate and protrncted proeess, which does not in the slightest 
degree tend to spontaneous invoiLttion. Thi s fact should not 
seem at all s trange if we only consider that the anomaly of 
physiolog ical chcmbtry, which li es at the bottom of the ab nor-
111 al tendency to fat-prodnction (sec above), does not in the least 
diminish in the declining period of life through the natura l 
motl ilicati on or physiological nutrith·e processes, but, on the 
co11tra1"y, increases more and m ore. ]:3esicles, it L:l Jn•q nently the 
case that the external conditions and habits of life of the patient 
are calculated to g ire an impul se to tl1e further accretion of 
fat, and continue to do so. 

The lentiinalions of corpul ence ma y be complete or incom
plete cure, unalledatecl persistence, progressirn disimprovement, 
and finall y deat h. A complete and sponto.neous reco\"e1·y is, as 
before remarked, frequent only in the ad iposity of sucklings; 
in all other forms it is extremely rare. A con1plete reco\"ery 
through thernpeutic rul es of tempcmnce is rather to be expected 
in the symptomatic forms of the di sease, that is, if the origi nal 
dispase is itseir curnble-but may now and then, though not 
ve1·y o[ten, occur in other cases which Ji :wc not 1Jrogl'1~ssec1 very 
far in their development. A very high degree of corpul ence, 
on the contrary, admits of but a very slender expectat ion of a 
natural or artificial radical cure; whil e even in the corpulence 
of sucklings we may affirm tha t the more pronouncecl the con
d ition of corpulence, and the Jes:; di sposition to resolution it 
shows after the com se of the llrst year of li fe, the worse are 
the chances of total rccorery. The reason:; of the rarity of a 
radical cure in atlrnnced case:; of all kinds lie partly in the 
power of predisposing causes (heredi ty, 1J<'riotl of lift', SPX, etc.), 
und<' r the influence of which the disPnse gc110rally occurs, and 
against the wci.<;ht of which c\·cry form of prophylaxis antl 
therapeuties is known from the ea rliest timt>s to be much Jess 
powerful thnn it b against c•xt<•mal inlluenccs-partly in the 



DUI! .\TION, 'l 'E mIIN.ATIOXS, ;\XD PROGNOSI S. 689 

limited rho ice of means with which we may oppose the conc1it ion 
without danger to the patient (see" Therapeutics ''J. Besides this, 
it happens that the pathogeny of corpulence is, to a certain 
t'Xtent, though by no means fully, hidden from us; aud that 
rases, in fact, occur, in which the disease is produced, not under 
the onlinary well-known circumstances, but llirouglt some un
known i1111cr predisposition (see p. 628), and that the therapen
sb, ('On tending again~t such an invisible foe, remains itself neces
sarily morn of a ridc1le than it wonlc1 otherwise be. 

" 'e may, howp1·er, m·en with well-direc ted and prnclent 
therapeutic treatment, obtain no perfect cure of the condition, 
but only an improvement-an impe1fect cure. It is clea r, how
erPr. on the other hand, that the prospect of a CUI«' in any case 
is th e greater the more external circurnstances-aµ;ainst which 
the lhPrapeusis can interpose, and of which tlw remornl )ips in 
the power of the physician and the patient- haxe prornked aud 
1;1ain tained the corpul ence. Now, since injurious influences of 
thi s kind lie more frequently at the bottom of plethoric thnn 
:rnrcmic corpulence, and of that of men than of women, we more 
frequently observe, in the former than in thu latte1· case, some 
clec idctl benefit from treatment aml transiPnt i111pro1·empnt. \Ye 
lllU:St, howe \·er, always, even when under the irnpl'CSsion of U 
transient result from treatment of as farnrabl o tL natu•«' as pos
sible, be )ll'Cparcd for a return of the disease, which will probably, 
we rnay almost say certaiuly, take plaec; always snppo:; ing that 
we ]1an~ not to clo with a case belonging to one or th e cate
goric:; mentioned abo1·e (corpulence of sucklings, or symptomati c 
corpulc11ce depeuclcnt on curable prinull'y di sease), in which a 
1·atliral cure, as experience teaches, frequently takl's plnct>. Bat 
u11fortunately tho eml ea1·ors of the phy:;ician 1·er.r frequently 
eunw to nought-in cases in which a well-groundt..•d expec tation 
of temporary jmpron-'ment, through strict <'lllT)'ing ont of the 
1m•:;cribed therapeu tic tre ... '.»teut, may exist-throup;h wan t of 
t•nerp;y of will on the Jl'.lrt of the l)atient. .\t ot lwr times also it 
rnny fail tlnough athcr:;e incidents (com]Jlicntions) which p1·c1·cnt 
the canying out of the usual and efficaciou8 curative rnl e:s of t<_.rn
pPrance. rrJi e clise:use, then, O(ten remains noton}y llllCtUed, but 
nnimprorec1-remaining for the present a stationary complaint. 

VOL. XVI.-44 
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Many acl rnnced and severe forms of corpulence, which, without 
a sui table and continually renewed thPrapeusis, would undoubt
edly assunw a progressi1·e form, exhibit the stationary character. 
\\"c must often in such cases be sn-tis fi ecl if we can prevent a dis
i111pro1·p111P11t in the condition by a carefnl watch O\·er t he mode 
of lif<· anll per::;ernring use of suitable curative ngents; t]m~, as 
long as po~~il>le, conjming away the dang(·1·s which tlm•aten the 
patiP11L frnm the most different sides. That under such circnm
sta11ePs t hP palliative treatment, which to th e clisgnst of the 
pat il'nt tlema ntls from him renunciations and di scomfort, most 
lrnually t>nds i11 sh ipwreck, or is re nd,•1·p<l imposs ibl e by inter
CUITPnt ('\'t•nts, i:; intelligible 'vithont fnrth L\r elucidation. 

\\"l1t•n ldt to themseh-es, most eases of eorpulPnce (Pxcept 
t hose during the first rca1· of life), as""' ha 1·e alr<•ady " 1i<l. rnn 
a. JJt"O[/J'<'·\'sire courne, cluriug which the incom·p 11i t•nres or the 
patil'nt increase at the same t ime witll the circumfnence or the 
body, until at last, earlil'r or later, dmtl1 c nl<'ring pub an encl 
to the inc'"'""" or the corpulent tenclPncy. This ldlad terJ11ina
tio11 may be brought about by excessice corpulenl'e itse(f, as well 
as by co111plicatio11s, consecutire condiLions, ancl illcidenlal inter
c11tre11t dismsrs, an(l takes place in diff<'rent ways in difYerent 
case's . Uorpulc•ne<' becomes Iata1, pl'r sr, rnol'C <'sp~·eially when a 
great growth or fat takPS }1lnce around and in lh O Substance Of 
the heart, with atrophy and cl<'g<'Jl<'ration or it s muscu lar sub
StallC'<', :JS Oil<' of 1] 1<• phenOlllP!l:t o r :in aclrnncetl condition Of 
w·m·ral fot- infiltmtion, clp\·elopP<l durinM llH_• co 11rsl' of tll f' clisease, 
anc.1 wlwn, in con$Pq uence of these anatomical changf's. the circu
lation sufft•r8 distress. In such cas<>s c1Pn.th may often occur 
pr<'lly s11dr7c11ly from syncope, ancl, inclPPd, particularly easily 
aft11r doll'nt pfforts, 11wntal emotions, ete . 1 and the examination 
or lhP brnly tl<Pn Oftl'll l'<'\"PtllS no Oi lll'r point Oil which to rest 
an c·xplanation or the llllPX]lPCIP(l ll'lhal cnta~trnphe. The 
pali<>nl~ lllOI'<' fr<>q1wntly di e with dtopsical symptoJ11s, which 
gradually fiH}1Pn·prn.1, g1~t the up1w r lrnnd more and more, and 
finally, in thP form o r cerpbrn l and pnlmonary crde111a, put an 
r nd to lir<'. 'rhat an oligocytluem ic forrn or constilntion g ires a 
powerfu l impul se to the degeneration and fnn rtional weakness 
o[ the heart l 'P(1uire::; no very extensive demon s tration, and as a 
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fact, the clanger of sucldt'n paraly"is o{ the !wart, as or cll'Opsy, 
oc<·urs l'31'lil't' and more c.1Ptinitely in tho:;e ea~p::; of corpulence 
which from the beginning lian• more or ll''SS a-ssunwcl thP anccrnic 
form or the cli:wase. The endarleritis dlj'or111£111s which exists 
alm<»t '"a rnl<: in the corpulence o[ elderly iwrsons i;, he>id,•;. 
a condition which acts in the higlwst dt>grPe a::; a fore0 l'lllbar
rns~in~ to the circnlation, ancl sho nld llf'\"l'I' hP ovPrlookecl 
a; a so111TL' of imrni1wnt peril to i t from the h0art clownward. 
Tlrns it happ<'ns amongst other thing", ancl not seldom, that 
corpnl1•nt p1• rs1ms, wlt1•n their corp11Jp1ir<> 11as not appnn·n tly 
i1HTl'nsPd, nnd wh<•r0 other inimical intlt1<·nC'Ps han• 11ot pe rrPp
tibly aif<,ctP1 l thl'ir hmrt, gra11na.Jly become drop;ieal, simply 
becausP with ndrnnci11g a~e sirnnltnrn:ons prnp.Tl':.:;.;in· c.1PgL'111•rn
tion O( tJu~ ~11"1\'J'it'~ J1aS placed an P\"er-il1C'l'P3~illg" JtilldPl':lll<.'t' in 
the way or tho C'ircuJation. fo othl't· ('H'PS the pa til'llts dip of 
C0111plieatio11:-; unc.l SC'qtwl;.c which O<'l'lll' in th1• C'Olll':-'r' or tJw COl'· 

pulPnc·p, and Rtanc.l in more oi· le~::> clPfinitP p:i·nl'li<' c·onnP<'tion 
with it. Sul'h malignant complic-ntion:-; Hl<'JlaC'<' P\"('Jl i1~f'o11lifr 

Coqmlt>JH'<' ill tJH' form or extensinl talal'l'h O( tht> J't•spir;.1tOl'_\" 
app:tratt1-.:., fllHl 1110!'(' t':-i}WdaJJ_r o[ }p~iom; or digP . ...,tioll (ac·utP and 
thronic f!<1"tl'iC" a1ul int(-':-;ti11al ealarrlt-.:.1, a:-; fhp:-;p 1:ii1Pt' hy 1·pa~oll 
o[ an j11jt1riou:; i11fl1wn('P1 "·liiC'h i:5 Yi.?1'.}' aC'lin~ in HtC'h C':t:St'S 

(ill l]H'O]WI' fo{)(l), frpqu1·ntly nm a. longp1· rour::_.;p, parli('11l:irly in 
anrr111iC' ('Orpulc'IH'<'. frr<•:Uer still i:-; tlH' 1111mht·1· ol' iwrnieio11s 
""'l'"'];p in t Ill· aclipo>ity o[ eltlPrl}- i111lidtluah.;. l '''"'' h1'1110 t"
rhagt>s jnLO l ht> lirnin. tlit' eriologital ro111u·<·I ion of wliieh with 
corpttll'll('i' lias h1·P11 <li::_.;f·u~:-;<:d by ns rn01·1' rninulPly lwt'ore, m ust 
be l>1·011~:i;Iit forward a ·~ n Y<'l'Y fr1'qtwnt catt:-;P of clt>allt i11 th0 C'or
pulc•nt. Thi' sucltl1·11 c1<'ath o[ Cat iwopk. of l'Olll'S<', d<·1w11ch in 
rnan.r {'~ISPS upon syrn·op1'; but jn otlwr~. and moH' f1np1Pntly, 
upon apoplexy. _\t otl11•r time~, e:ll'l'inomaron::; di:-'t•ttst\ cliabPtes, 
f'k., ki1l in a. ~10\n'l' ma.rnwr, 1>.r setting np a constantly increas
ing 111ar:1-.:,mu::_.;1 w]Ji('h g1·allu:tlly ~o <·omplt>tely cle8tl'O)"ti t1w pre
dons c•xc·p"in' Pmhonpoint, thnt only 1hc loo,.;e flabby skin O\'er 
the thin li mbs l'elllHillS as a \\·itlleSS o[ thc·iJ· fol'll1C'I' ]lllllll]lllC,S. 

Pinally, the rorpuk•nt Yf'ry oftPn surr11rnb to intPrcunPni. 
nfl'PC'tions of a ll k ind,;, n11d especially to {pbd le d iseases. Con
ce rn i11g the reasons of Lhb peenlia1· malign ity of these accidental 
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complications, we endeaYol'ed in a iornwr phcP (see p. 682) to 
gh·e a. more particular explanation; we ~hal l , thel't-'fot·e, now only 
remark , in con nection with what we han~ ::m id thPrP, tlint the 
number of fatal t''1Sl'S from this cause is certainly mnch greater 
than that in which a letha l termination is p1·oclt1C(•d by till' cor
pulence itself. 01· its direct seqnelre. It i", 111oreo,·pr, 1'1'1'.)' worthy 
of notice th:it this gre<iter malignity of incid,•ntal se,·er<> maladies 
comPs to light unmistakably enough, if not so significantly, even 
in the lower grades of co rpulence; aml that, regard being 11ad to 
this state of things, corpnlence, Pven ju its com rn enrem0nt, can by 
no nwans be looked on as that enti1·1•ly innocent, comfortable 
complaint it is often enough regardecl as by both doctors and 
laymen, and even the patients themselves. A short considPration 
will, howernr, after the obserrations all'pady made, make it clear 
without much trouble, that in times of need, which come upon 
the intlh•idunl through stress of seYere clepr0s:-:ing dbeases of 
all kinds, but especially intense febrile affections, e1·en a small 
impairment of the po"·er of physiological l'l'ge1wration may be 
fatal to the existence of the patient. A diminution of functional 
power in the tissues, "·hich pre1·ents their undergoing perpetual 
restitution as regards function, nutrition, and development. by 
taking up the elements of the blood in snffic ic•nt quantity, and 
thus, always well pn•pared, defying the d1•1·n"tating storms of 
disease, is exactly what constitutes the inner icliosy nnasy of the 
relaxed constitution, just as an immoderate propensity to fat
deposition is what usually afforcls its principal ot1twarc1 chamc
terislic. 

If we mentally glance over all the foregoing remarks about 
the clnration and terminations of co1·pule 11 e<>, we shall ani1·e at 
the conviction that it is in some measure dif!\rnlt to speak of a 
gr111'ral prognosis in this disease. The prognosis will he di[er
Pntly formed according as there is a pro:;pert of fll ll restoration 
to health or a simple improvenwnt; ancl be,idPs, both these 
desirable modifications of the terminations of the diseas1'. in 
1'ach casl', depend on numel'Ous concurrent circumstance::;. 

The possibility of an obsol11tely fcaomble prngnosis Pxi;ts 
almost alone for the iwriod of lactation; but wlwthet· there i> 
'"l)' real grouncl for expectation that the individual case under 
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observati on will f ully recover, depends on se,·c1·nl co nditi ons o r 
different kinds. _\.ccording to experience, the ra tlical removal of 
infan t ile corpu lc• nce is most likely to occur wht•n there is no his
t"r.)' of herl'clitm-y predisposition, when in all probability the 
d i'<•ase is prineipally dne to improper alimcntation, and when 
tim1lly there is an l'XLernal possibility of altering the regimen of 
the patient in :1 11m11ne1· ealeulated to a ttain the desired object . 
If bcsitles we h:we to do with a compamli1·ely sl ight deg1·cc of 
the cli sense, and if thi ,; has more of the pl eth oric chnractl' r, we 
lllf! J' g-iv<' a f:tvorable prognos is SO Jong a.s 110 i ntel'CUITCl1 t am.:'C
tion of any kin tl thrc::ttcns the ch ild. 

Casl':;. on the eontrary, where there is hered itary predisposi
tion. 01· wlwn' no grnund for the devcl opmC'nt o( ~he disease can 
lw foull(l in ti t<' nature of the food of the child. a rn IPss fa1·01·able 
a ~ re.f!anb fnll n •c·o \·p ry . The prog- nosis i :-:; abo wor~c wlH'n we 
han• to do wi l It an exe1'~S i\" • ' ch"'gree o( th e d i:-:;pa ~P, which a t the 
f:.a me tinw Px iii hi t:::; in a wl' ll -ma.rkt•( l nHllllll' l' lhe an:ernic type, 
nn<l linnll y, wh c• n ti lt' alrend y- mentionetl ""r ontLHT aff<'c li ons 
(_ dig<'stin' l psion::-:. rarlii tif-' , f' tc .) "·hidt s1wciall y characterize the 
an:r mic corpulc• 11 c·e o( yonn~ <"ltllcl1·pn are prPSL' ll t. 

As r eganls the v rngnosis ill tli c corpu1 Pll ('{' of the othrr ]1C' l'i-
0(h or Jife, i t i:-;, to draw ::t, conc lus ion from the ohsen ·nti ons 
rn ~1t1e a1r('ady, q11ood N1li/!tdine11i comp!elwn, 11n farorablc. The 
µ; 1·,•at tt•ndv11ey o f th e cli spn:;c to return cli stul'l is th t• pros1wc t o( 
<·omplet·e l'<'CO\"(' IT . Thi s 11n fortunate cil'cunrnt ance, howen_•r, 
clue:; not i11 nny wise fal sify the fact tha t tm11sif11t 1wo1•erits a re 
prl'tty o(ll'n ob~Pn•Nl , nncl that temporary im}HON'ments nm 
still more frpq nent. Tlw less nch n1m'<l eases es1wci'1 ll .)' ad mit of 
such 1·011/j)llf'(ftird!J [/OOfl j JrO{/llOStS, pa1·ticuJarJ y those which, 
1rilh 110 usrtrlo i11ob1e hNcditary i1(/l11ence, ham unmistakably 
nri '<'ll from the nl'l ion of some definite chlcnni11i11.r; causes, nn cl 
w 1Jp1·0 at th e ~anw tim e there is a possibility of n•moring these 
hr a suitab le trmtm ·n t. \\'e h ere chi c' fl y a llntk to eertain 
s.r111ptomalic fo rms of eo rpnl PncP, and o( eourse those idiopathic 
ea "<'S which d p1·plop tlwmseln•s under th o influence o[ loo luxn
rious li1·ing with too lit tle bodil y actiri ty. Tiu• prog nosis is, 
indPc'd, in tltcs~ lntte1· eaSl'S macl e worse again by th e circnm· 
~ tl1nrc that many p a tient s, accordi ng to their personal ch~racter, 
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ar-e from the fil'st di sinclined to comply with the therapeutic 
mies of moderation, and to g irn up their impl'oper mode of life, 
or at lca:st hnve not the necessary energy to pl'l':SCYere in this. 
T!Je p1·ognosb is mneh less farnrn.ble where a weJl-marketl lttre
(1itary pndisposiliol/ exists, and where further the disease has 
liernloped itself apparently spontaneously without perceptible 
determining intlaence, and at the same time from the commence
ment <'Xhibits the anremic character. Now, since cases of this 
kind occur more frequently in women and eldel'iy pel'sons than 
in men and youngel' pel'sons (seep. 634 and p. 035), tlw prognosis 
of corpul ence, takl'n as a whole, is less fovor:ible in women and 
eklPI'iy iwople; yet it is well in forming a p rognosis in par
tic ular case;; not to take the sexual cha1·act1• 1· Ol' the period of 
li fe too exclusively as the standa1·d of pl'Ognostic judgnwnt, but 
to ha l'l' d ue regal'd rnther to the general charn.ctel', and espe
cially th<' intensity, of the case. 

In tilt' lattel' co111wction we must expre"IY mention that the 
progno;is in all /'f'/'?f a(ltanred cases mnst on that account be 
comparatiuly w1facomUle, because the expectat ion of a sponta
neous I'l'tluction of the mass of fat is, according to experi ence, 
\'CI')' small, while that of an impron'mcnt through any YCI')' 
acti\'C trcatnwnt is also ver.r precarious. In the section on 
Therapeutics we shall morn particularly speak of the difllculties 
ancl clangC'rs with which we have to contoncl in merely" sta nding 
off antl on " in farnrable cases-that is to say, \\'ithout procluc·ing 
anr definite im1n·o,·enwnt in the affection, to steer the patic•nt 
lhrongh the un plPa,ant dilemma of a further accession of COI']l ll
lencP on tht• one hand, a ncl on thP otii<'I' a rapid loss of strc>ngth, 
\\'ith as littl<' iuju ry as possibl•', hr nwans of a mt>thocl of tn•at
ment more prudpnt than heroic . The prognosis finally becomes 
a7JSol1tldy 1u~f'arornble \\'hen symptoms of functional insnfli
deney of tlw heart are acldecl to tl10sc of a p:n•a t clegree of cor
pnlPncc. A livi <l ap1warance, \\'ith weak. i1wgula1· pulse. con
tinual cliflkult,v of ln·cathing, a ncl lastly ch op>.)', sl1 oul<l make us 
lear a 1Ptlial eata:--.trophe, more ancl more immin t• nt as this com
plex t1 ·ai n of pl1enomena gradually gt>ts Llw 11p1w1· hand after its 
first ap1waranrP and thrnsts itself into the forpground of the 
di sease. But even in the earlier stages we should not be too 



THERAPEUTICS. 695 

conlith·nt as regards progno,;is, never forgetting that sudden 
d1•ath frorn Kym·ope or apoplexy is not unusual ll'ith thP COl']Jll· 

lent \'<'e Terlllinations), and that further malignant cornplirntions 
and sequ .. Iro may at any mornent arise and nwnact• the patient 
\\'ith d:rnge1·, and that e\·en an npvarently innocent interrur
n•nt cfo•ordPr, espeeially ll'hen nccompanied by ferer, mnst be 
regardt>cl very differently and more seriously than us11al, where 
it O('('UI'' ill relaxPd and fat persons. The tendeney or the prop
osition we 111ac11 1 p:uticnl:uly prominent in tlw introdurtion to 
the <Tetwrnl Disordc•rs of Nutrition (see Jl· 278), ,·iz., that the 
p1·ogno'i", in individualt; constitutionally affected, "'ho are also 
suffering from some other disease, should not be 111adP simply 
ac·1•onli11µ; to the habitual ch::U'acter of the inll1l'Ct11TPnt cfo;ease, 
i:; prolmbly ne\'<•r lllOre distinctly demonst1·ated than it is in 
ju;t the;e intercnrrent di:;eases of corpulent persons; and it is 
1wrhaps Jle\'Pt' so frequently left unregtll'ded as hen>. Jt is, 
tlwn•J'ot•t'. nn1cli to be wishecl that the physicians or tht• modern 
seltool, \\'ith their \\'Cll-di1·ected endea,·01·s after exact local cliag-
1to::.b:, woukt as regards the prngno::;i::; o[ disease, rondt•scL•ntl to 
be lecl b.r rnore general consiclerntions, and wonld IPss often omit 
to make a rnore complete examination of the geneml habit of 
the patient. 

Therapeutics. 

The 1iropltyla:ris against corpulence is indeed at presrnt no 
Jong-Pt'. as in th<' spring of Gre<ek cu lture ("<'Pp. GOS), nurnbered 
among the aITain; o[ public hygiene and ~Prious C':tl'l'~ o[ state; 
y1•t it may \\'ith all ju,tice he now considPrecl as an important 
part nf tl10"' pri,·ate sanitary dutiPs, of ll'hich th<' >':ltisfactory 
di~l'hargl' may bP ronstn.ntly laid npo11 eat·h incliddual a~ regards 
hi::; u\\H pt>r~on, n.llll upon en•ry one who would be c:tl!Pd a con
scie11tio11..; phy~i ciall U~ l'E'g":l r<}S that Of OthPl'S. lt is furtlJl:'l' e\'i
dent in it,Plf that a rational propltyla.ris a~ainot coqmlence 
mu,r re,-r upon the basis of the pathog<'ny and etiology of this 
diS•'a't\ :1rnl must as fa!' ns possibh• strin", whPn nPCP:->!-'ary, by 
littl<' nntl littl e to w01·k against the e.rcess of tlws<' intlnc•nces 
which. accorcling to experience (a nd to some extent in an easily 
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intelligible manner), favor the prod uction of rorpu!Pnce. But. 
mark well, only the e:i·cess, not the in!luences themselves! F or 
we shou ld, on the other hand, nm'er forget that Cat-proLh1ction, 
reganled per se, is not only not a morbid, but, on the contrary, 
within certain, though of COLtrse elast ic limits, a thoroughly 
physiological process, and a desirable attribute o[ health. It is 
only Ly exceed ing those limits that it g radually assunws a mor
bid charactc>r. \Ve can, therefo1·e, in om prnphy!axis against 
corpulence only attempt always so to regnlote the conditions qf 
f at-deposition in each individnal, that these bomulruies shall 
not be e.vceeded; but not to make the conditions of fat-deposition 
alwa!fS rts w1fa/'orable as possible. For it is surely not the task 
of a rati onal pri1·ate hygiene wi th all one's might and at all 
times to strive a[tm· tlie gre:itest degree o[ thinness in 01wsPH and 
others, merely because it is unclonbtedly a good thing to prei-ent 
n. morbid corpulence ! 

Since, therefore, what is required for protection against cor
pulence from the standpoin t of health , is th<' '"'gnlation, but by 
no means the suppression or total d<'strnction, of a physiological 
process, the question naturally arises, whether sndt a proplty
la:ris is necessary or not for eadt indioidnrtl. It has boen 
sh own morn minutely in the et iological ser·tion ot this chapter 
tlmt th(' individual tendency to corpulence is e:rlremel?J diN-r.~e; 
so 111n«h so, imleecl, that under one and the same mocle ot life 
0 110 111an remain::; thin, while another h; perhaps in a. comlition to 
proclncc a quite enonnous quantity of fat, or to preserl"e the 
g rpater or l<'SS clt•grec of embonpoint he has alt·eady attained . 

• \Ye may oftt•n go so far as to assert that with not a few individ
uals, Pit lwr throng-h hered itary tende11ey, or through age, sex, 
tempern.nH'nt, acquired constitution, etc., an immunity against 
polparkia 0xists to such a degree that tho deposition of fat, 
P1·en nnclt'r ext<•rn al cirr nmstances the most fa1·omble for its pro
dn«tion (full diet. indolent mode o[ lite, etc. ), will always remain 
within physiological limi ts-a prophylaxis against corpul ence 
lwing, th<'rl'forc, in such cases quite superflu ous. In other cases 
tl1P i111munity is by no means so absolute :incl lasti ng, but merely 
tempora ry. It gmclually diminislws mon• ancl m ore with aclv::m
ci ng life, 01· it passes away prematurely through intercurrent 
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morbid processes (see p . 637). Here the desirability of a prophy
lactic regulation is manifest, and if possible at a time when the 
corpu lence either docs not exist or is bttt beginning (to some 
extent in embryo). In other cases still the individual tendency 
is strong-the first signs of the affection show themseh·es prn
maturely, not as yet as a severe or really morbitl somatic phe
nomenon, but still as an a lready clearly recogn izable gc>1·m of 
fu ture ev il. Here it is ev ident that the regimen must not only 
sooner begin , but be of a much more energetic character. If the 
end, "the preserving o[ a natural bodily circum[cnml'e," may 
be reall y attained in other cases, here it may unfort unately 
happen that, spite of the best-advised endeavors, and spite of 
the most rational mode of life, corpulence is prod uced because 
Ilic i11di11idual predisposition to it is too strong. This non
success of prophylaxis in many cases will smprise tho'l' on ly 
who und1..)rrn.lm• tho ]JOWf'l' of those pred isposing intluPnct\s 
which arP most in que::;lion here-heredit_v, sex, ng1>, c·011~titu

tion, lc.-:wd who further omit lo consid<'r tlrn.t, bt» ido>s the 
known faeto1·s which determine the amount of tlw Iat-tl<'posi
tion, quantity of lipogenous materials in the blood, trnphi<" antl 
pla~tic enel'g ies of the tissues, other unknown and lP>s msily 
invest igable causes ex ist (see p. 628), against which it is fre
quently almost useless to dil·ect prophylaxis. 1t may finally be 
added that too heroic a method of trt'>ttn1t>nt-for insL:Jm· .. , a 
regular starvation-cur(', re_peatecl at short i11tervab-in contt•nd
ing with the higher gi-acles of tendency lo corpnit'net'. should be 
uttel'ly abhorred. Such a pl'ophylactic tn'atment would indeed 
finally prornke leanness, and with it ee1tain otllPI' somatic 
chang-Ps (siC'kly marasmus, a g reat degree o[ functional wenk
ness of e,·ery or~an), which, as compared w ith corpulence, must 
be n·~ardt~c.l as much worse aml more danr;erous <'vi i ~. It is 
therefol'e as lit tle permissible here as t> lsewherc>-sil 1·rnio 1·erbo 
-"to tumblt• a nt the baby in emptying the bath., (d{IS ]{ind 
mil dun Badf a11szusd1iitlen). 

\\'hel'e snch a well-marked tendency to corpulence can be 
prrcpil·ecl we should ne1·el' be too assiduous; at the sanw time 
wp should be as energe ti c as possible in n1C·eting the appro:whing 
foe in aclvance; and if we do not always succeed, as before 
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remnrk<'cl, in dridng him ent i1·ely ou t oI the fi eld, W P mn.y un
doubt<'dly , hy 111 eans of a prudent p rophy laC't ic lrl'atrn <• nt, at 
least cont ri buti.'\ much tO\\·anl::; prl·n~n t ing his bPcomi ng very 
powerfu l. . \ll(l lwre we may Jay clown thus much in genera l 
term :-:, t ha.L : 

1. In inuil'iduals wh ose ordina ry mod" o f liCe inrnlves noth
ing part icu larly favorable to fat- tl <'p oo<itio ll (sec what follow,), an 
actfre prophy laxis against corpul0ncL' is desirable a.ml hygiP11ic
ally ne<'es,a ry onl y if any strong pNso nnl or tempora ry prcdi s
positio11 lo th e dbease can be perceived ; anll. 

2. Tha t tho 111 easure of the e110rgy to lw C'Xpenll ecl must in 
general lw regulated by the degree oI prell isposition exist ing ; 
and fina lly 

3. Tha t we must often renounce a radical prophylax is 
ngain ::-; t c·orpulence when there is a strong per.:-Jonal }m.:.•di~11osi
ti on, Jw(':lll f:.e uncler these circumstances such a. conr::ie is, from 
other h,rp;i<' ni c gro unds, inach'isable (see aborn). 

Ju j1 1<lgi 1Lg of th e propriety or impropriety oI ::i prophylaetic 
t1·ea t n11 •11 t. the prin<' ipa l e111phasis must therefon' be laid upon 
ti ll' ind iri<lnal predi sposit ion to corpul ence. Th us, with a slight 
nat11rol lc11de11C!J to the d isease, an active prophylaxis ma;· 
appear at all Pvents worth a tri a l, whc1·c an improper mode qj' 
1{/ i' gi1•es c1 somewhat powe1fnl impulse lo th e depos ition of f at, 
and l111 ·pal t•ns to excite a pathol0g ical eorpuloncc in a11 y one. 
As a gt'll Prnl rnl e, i11 ti ne, the prophy l:i.c ti c trPat111 ent is na tmally 
i11Lli catNl i11 those c::u:;es in whi ch that cldl' l'mining inqrnJ ::;p ju st 
me11tio1w cl t.lx ists, togeth er with n well -exp1·pssec1 natural predis-
11ositio11 1 both infl11 L.l nces thus co n~piring top;(_' ther. As to gm
eral lia bil ity, then, it is s imply the sum o f ex b ting tenclt•ncit•s to 
fo t-prnd 11 <'tio n, in te rnal and extem al, tha t cl t•c icl t'S the que~tion 

in any part icula r case, the in ternal being the most importa nt. 

In di rect connect ion with our former remarks on etiology, to which we now 
expn•,,Jy n·fvr the reader, we may here draw up a category of the incliYidual cases 
in which, for the reasons already mentioned, there is an indication fo r a prophylac-

a. 111di111.,{1ud111oitli 1nell-11uirkrd htre<litttry len<lrn<'y to corpufrnce. 
Notor ious corpulence in the parents or more distant anccstMs is incontestably 

au impon aut indication for the early practice of preservative measures agaiust the 
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futur~, and c;p~cinlly ,,·hen the habit of the descendants nt similar periods of life 
ii. the same as or similar lo that of their prcdecc~ors. lt is not at all nectssal'y lhnt 
in the \c:-;s prcdispos~·d ycar:-1 of chik1hood and youth Ilic dcsccutl[lnts should (':'\liilJit. 
signs o( any considcrnblc cmbonpoint. 
pan•nts at nn adrnnced period of life. It 
l:\rity o[ fiJurC aud o( the n•st o[ the somatic constitution which so nry frt'l(lH·ntly 
i;;tamp:s all phases o[ their future temporal <'Xistenc<.• ns the living copy of the preYi
ous g1.'1ll'rntion. "'h"n tlw corpulence was in them an attribute o( cert~iin periods 
of life, there is a prolmhility that it. will show it'it:lf in their children :md dcsCl'nd
anh at similar pcrio1ls; an-l 1utura\ly a~so, 
m:mifosl.!d in l!1J a:w,•st.o~·s, t.lt' grcat.~r will b,• th· nec~s.iity fur :i 

treatment in tile dt•scc1u.1ants . 

The stronger n!l.tural predisi)O~ition to corpulence in the female sex makes a 
f;.omewh·tt more cxteml~<l prophylaxis ndvisahle with them. As, in addition, the 
clun:\ctcric period mark:; the point of time at which corpukncc occurs. 

even in wom·•n who w.•rc prc,·iously thin, the arri,·al 

phylaxi!-1 is especially great when, as is frequently the rn~c, histo ry points to 
h ·reditary tc11dcncy1 aml when tho fcmab nic-•mlrrs o( th·' family in an a"('t·mlin~ 

line exhibited a decided liability tu corpulence n.t tlwir climacteric pcriocl, or whm 
the si,!_{ns of a con<;idcrable degree of cmbonpoint cxi£;tcd in the gin~n individual 
hcl'self (5cc what follows) in lier youth 

c. ruuny pcNons of both si.res irith a somcwlial 1cell-darlnp<'<l 11ndtliny nff1tl. 
The natural tendmicy to corpulence o(tcn makes itscH remarkable as a hcrecli

dl!l'in~ t.hc p<:!riod o( htcl:nion. lt may, in similar case~. 
recede into the background dul'ing the rollowing years of d1lldllood 

and youth, th~ afI•cted indi\·idual not being- on thnt account by any means insured 
again"t a return of th:> disease at a more. ad\'ttncvd Pl'l'iod of life (;;ee :1hon), or a 
lesS degree of cmbonpoint r~m:iins present l'\'Cn <luring youth. so that the hl'.rcdi
t;uy tendency continu illy b!trays itself, from the earliest pL'riod upward, liy a wcll
dcYcloped padding of fot. In other cas~s a C'ertain deg-rec of cmboupoint occurs 
gmdu:Llly in young intli\'idu'\li, at no particular period, from other caust'S, known 
or unknown, lending th ei r fi gurn a. greater fullness than usually, 
occurs in the bloom of )·outh. Now it cannot at all be expected. rm-'"""'"""""'"" 
already (sec p. GS8), th:it :;;uch a. vremnt11rc embonpoint, whether inherited or ac· 
quired, will disappear of it..;clf as ycal'S pa'•.S 01J. 're should rather, on th" cou
trnry, take it for granted that on entering the ht<'1' period of life, in which till' prc
di;;positiou is greater, a cuntinu:tl ncccssion tn the fat-padding will take> pince, and 
this presumption is fully home out hy practicnl experience. Herc it is C\ i<lently 
worth while to begin eal'ly with prophylactic measure..;;, and not to wait for the 
dc\·elopmcnt of pathological adiposity, all the more when perhaps in 
there a.re other signs of a relaxed constitution-for example, torpor of 
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fu:ictions, or, in women, au habitual chlorosis, which latter, il1 conncctivn with the 
cousidcrnblc dC\'Clopmcnt of fat, must at all C\'Cnts incrcai;_• in a high degree the 
suspicion of a natural tendency to corpulence. 

d. Pltle9matic imli1'iduals. 

The phlegmatic temperament is probably in m:my c:iscs one of the pl1cnomcua 
o f the n•laxc<l constitution (sec p. 6:38). In others, it may ha,·c :\ more indepen
dent s ignification. At all cycnts, it invoh•cs an increased tendency to corpulence, 
in:l.smuch as it produces a disposition to a sluggish mo<k of life. Th:.:: task here is 
to the influcnc:.:: o( upon the habits of life of' the patient, 

possihlc. 

in such a mauncr that the disease bhall 
shall L3 held in check as much as 

already remarked that frequently infantile corpulence may be pro
duced, even where there was proUalily no particularly strong natural tendency to 
fat-pruduction, by the method of alimentation chosen. '\"e do not wish, howc\·cr, 
to say a11ything against the extensh·e use of a well mixed though concu1tratcd !:Ub· 

stitutc for milk (such as Nestle's Infants' Food). 'I'hi9 is only neccsc::uy in those 
particular cases in which, hy making use of such prcparatious in the artificial feed
ing of a sucking child, there is a continual condition of O\'Cr-fccding, cspcci:11ly as 
rcg<mls the tendency to fat.production. If this scqms comparath·ely too great, it 
will be well prophyl:1ctically to interfere and employ :i less concentrated form of 
food. On the other hand, all unsuitably mixed articles should be banished from 

as contain too small a quantity of blood-forming 

Their injuri ou<> influence often manifests it;:cJf, 
in the production of arn:cmic corpulence, with which at a 

later p('riod arc wm:1\ly associated afft:ctions o( other kinds of 
dig-cstion, late dentition, rachitis), and which !'hould in no be confounded 
with the hcn lthy emhonpoint of normally c,lcvclopcd children (sec p. Ci.37). 

f. l!itbituaf ucrssfs in eating and clrin~·illu. 

The clanger of becoming abnormally fat threatens all persons such ns are 
described on p. G·i:l, who, without posse~sing a pcr~onal immunity ngninst adipoc:ity, 
arc accustomed to consum~ an excess of food, Cir who, together with a ri ch diet, 
imhihc dail y a great quantity of alcoholic drinks (brandy, wine, beer). There is no 
ll?!'.'d of much argument to demonstrate the spec ial advantage o( a prophylaxis in 

such cases. The way also which should be taken is mapped out in its chief lines, 
so much so that any further rc>marks might appear superfluous. Ne\'ertheless we 
must, with reference to the most appropriate method of proph)·lactic treatment in 

particul:lr ca.<ies, make the following observation: That when a Draconic edict o f 
tcmprr:mra is very improperly hun~ over tlic hcnds o ( the nfiectcd persons, as is 
occasionall y done hy physic ians, the bodily health of the patients is by no means 
served , hut rather injured. 
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Th~ foregoing sketch gh·es at n glance n rC:s11111e or thosP 
groups of indidduals for whom n prophylactic treatment of cor
pulence seen1s specially adapted; and now thnt it is fixed, in all 
c,,;ential points, irlwre and zolten such n trentment is indicated. 
\\·e mny also undertake to answer the furtl11•r question, l1ozo it 
should be eonducted. As nnt ural ways and means of diminish
ing the tendency to corpul ence, the following, desnibed in the 
section on Pathogeny, prc::;cnt thernselres: 

1. Diminution of the introduction of lipogenous material in 
the pabulum. 

2. Increase of the tropl1ic and plastic enc1·gy oC the albu
!llt>n izecl tissues of the body, especially those of the voluntnry 
muscles. 

3. l ncrease of the general stock of red blood-corpuscles, by 
1wo111oting tlu·ir new formation. 

-l. Innease of the animal process of oxidation, by increased 
introduction of oxygen. 

The prescriptions usccl from remote antiquity as a protc'ction 
against corpn ll'nce, and best Yerified empirically, conc>spond in 
the main with the aforesaid theoretic requirements, s ince tlwy 
tTlll!?'C tliem~elrr>s now nncler one, now nuder anothPr of the i-:nid 
mt>~hods for rPdncing fat-production, and somet imes nuder more 
than one. The choic" of these methods amt tlwir suitable 
grouping cl<'Jl<'ncl, however, natmall y upon tlte q1wrter from 
1chil'11 lhr• corp11lenee threatens to arise in eaclt particular case; 
ancl we must lwrc> r <• iterate the rnl e thnt we hnve already laid 
down. that it is qnite nnpermissible to treat nil indidclnals, 
who-;;1' fat-d··11o:;;ition we wish to regulate, in the same manner. 
\Yl' ha,·e briefly e1111mPmtec1 the ordinary prescriptions sai(l{im, 
hnr, in fixing the onkr oC their succession, we shall not let 
011rs1·h·os lw guided hy tlworetic considerations, becnuse the 
co111plex modc' of action of tlwse prophylactiu agencies does not 
pt>rrnit of a ~undering of them into di::;tinct categories. In con
nee1ion wirh c':lC'h particular one,\\"<' subjoin short data respect
ing; it: actunl or probnble method of \\·orking, and finally extract 
from the"'' data morn particular indications for its practical 
:'[lpliC"ation. 

1. Regulation of the ingesta.-A. s ui table cliange oC diet is 
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unclonbtt>clly in many ca0 es a very effectual mea~me to oppose a 
thrPnkni11g or comml'llC'ing corpulence. \Ve Rhall c.lecicle upon 
a si111ple n·striction of the amount of food taken only when the 
illl1h·i<1ual ha,; a notorious tendency to po/ypltar;ia, and wheu he 
has !1itltt•1·to ilPen accustonwd to give himself up without stint to 
th!' pi<'<ts111·ps of the table. Yet even in tliis case the resfril'iion 
<tl dirt should be b!J 110 means absolute, bill merd!J relalite-that 
is to say, the immocl<•rate indulgence in foo<l should be ,-ed11ced 
\\'ithin reasonable li111its, and such as alone conduce to health, 
but nut below tlie uormal measztre. Supposing that \\'C eoultl clo 
"·hat is Ye1y clifficnlt to do with most bo1t-?•i11ants, and would 
1·eq11ire '" H'l'Y powerful authority 01·cr his patient on the pa1t of 
the physil'ian, l'iz .. to produce in a person of that ki nd even 
OUN', 110c to :-;ay se\·eral timl'::> o\·cr, nu incompll'te inanition; he 
might irn1ee<l, a::; we ham before remarked at more length, 
heto111e thin, but would at the same ti111c be thrcatene(l with a 
]O><S of physical Stl'ength, becan>l' the great a111ount or ti>Stle
change to whi('h he was hitherto suhjPet would no longer be 
rnatle up for by the accnsto111<·(l gl'eat influx of nutrimem. 
Absolute cmtailment or th<' quantity of inr;esla has also, as we 
mon .. · particularly showed in the seetion 011 .. \..mcmia1 a maiming 
intiuenee upon the n•getntive function or l1rematopoiL•sis
Pan111n, 1 ln particular, l1aving shown that, tlirough often-
1·epc·at<'<l rtbstin<'llt'P, a very considt'l'ablc oligocythrrmia may be 
inclut·<'d, because the increase of reel bloo(l-corpuscles clu,-ing the 
period of abstinence, and thuing the Iii-st pa1-t of the following 
period, is considerably retardecl. Now, sine<' we can unclct· no 
circumstances manage to eany the Ll'eatml;'nt, by a !-;ingl1• or 
re1watPd production o[ inanition, so far in a habitual go11r111r1nrl, 
betanse a period must Yery soon al'ri1·e wht'n it will be ath·i,-able 
to ft'ed the patit'nt-who will harn become thinnPl' inclcrcl, hnt, 
wl1at is most important, muth wrnker-a little bcttPr, it is 
e1·ident that in sttrh cases a condition of the blood-mass will be 
artificially produced by the prophylactic nwthod thus adopted, 
than which 110/11inr; more fal'Orab/c to the production qf' cu11e111ic 
corpu/rnce can be imagined; for, after the ample manner in 

1 Virchow1s Archiv. Vol. XXIX. p. 24.1, etc, 
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which we hn,·e nlrencly expounded the subject in the section on 
Patlwg;•ny, it will be easy to unclet·stand, without fu1·ther dis
cus:-;io111 that, wlwn there is considerable oligoeytluemia, n. much 
olllnll1·1· quantity or lipogvnous material in the pab11/11111 suffices 
to prmlut•t> a gn•nt quantity or fat, than wh0n tht• blood con-' 
ta.ins lhe normal amount of luemog-lob in . In onl<•r, then, to 
prnt1•1·t th<' n1<'1Ty aml careless good-lirer from plethorir rnrpu-
1L'll("P. WP linxe directly exposed him to the cl::ingt'r of amcmic 
t·orpult-'tH'P, for which exchange no one surely wi11 tl1nnk his 
phpieian ! But still more often we have to do with thi:; ,;tan·a. 
tion n1Ptl1od in tl10 much more numerous cn.st's in whicli tlH-'re is 
no l1nbitu:1l vol11phagict; and yet, nPverthele$S, we either 
conduc111, from the s igns already nwntioned, that there a well-
markl'tl tendPncy to polysarkia, or may dirPctly reeop:nize it. 
In fact, praetical experiP11ee now teaches u,; that this ,;tarrntion 
tn.•atmt-'nt, in CUSl'S of corpulence of all kind~ thn•all'lll'd Ol' 

existing, is about tlw wor::;t possible. The tempmary thinning 
is followed by a clepo"ition of fat nll the greater and 111rnv inn•te· 
rate, a.nd this, coupled with the phenome11n. of olig-ol"ytl1<l'min. 
(palt'llP~S o[ the count1>nance, lang uor, and atony of all tlw func
ti on~). lwars wit1w::;s to tlw destruction of the cont>tit11tio11 which 
has bPgun. \\•Jwn, l1 owc,·er, it is only ])l'OpOsl·tl to n•,triet the 
dit>t within reasonable limits when it ha.!;; hitherto hP1111 t>xces· 
f:fre; and when the starvation.cum pure and si rnpl l\ and a.t all 
hazanb, i ~ reject<)cl, the n.:'cluction of an exeessire di<'t lo a nor· 
mal quantity is smely in suitabl e cases the first and rno:-;t import
ant oi the modes of treatment to which we can ha1·p l'l'<'ourse. 
Now. the pol!Jplwgia of confirmed go11rmands usually has its 
root in a pol1;tropict qf their taste (5PP p. 644); sueh nu•n eat 
morP than othPr5 becau$e they are fond of tl(JO!Jil1f/ 111ort' things 
one ((/hr (tnollter, and because the spice of rnriety constant ly 
gh·es a fresh sting to their appetite. It is 1wcessn1')'. hen'. th.,re
fore, in the first placl', to diminish the Inst o[ t•atinp: hy rPmov
inp; onP or more courses from the 111en11. By this simple nwthocl 
we may count upon considerably reducing tlw tot:il quantity of 
goocl lhin~s enjoyed, even when the patient is pern1itted to p:Pt 
as much enjoyment as he can out o[ a small et· numbPr o( dishes. 
It is further aclvirnble not to commence too britsquely, but 
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prudently and step by step lo undertake the reduction of the 
bill of fare. \Ve shall anirn lllUCh more surely n.t our goal , if we 
do not all n.t once demand from the mn.n who seeks enjoyment 
from the table great renunciations on the part or palate a nd 
tong ue, but allow him a certa in time to accn,tom himself to his 
new and more temperate cour;e of life. But, finally, it is or 
extraordinary importance, in choosing the art icles of di et which 
may be most unreservedly permitted to the patient, that we 
shoulcl hit upon the bes t and most suitable; ancl, since these 
qualitative regulations of the di et must be employecl when, with 
c' 1wl1u-al predisposition to corpu lence, the mode of life of the 
indivitlnal is not intemperate and the cliet not excessi,·e, it 
follows that it must incontes tably be of lllOre general importance 
in the prophylaxis aga inst corpulence than its quantitative 
regulation. 

Wliat then shall be the chief diet of the person with a ten
dency to the abnorlllal de,·elopment of fat, the problem being 
to check the tendency without injury to hi s health in other 
respects? The answer to this question !llay best be g iYen by the 
method or exclusion, by a brief comparison between the incli1·id· 
ual components of an onl ina1y mixed diet, with respect to their 
direet or inclirect lipogenous properti es. \Ye shall then see what 
arti cles of cliet and wha t components of them arn spec ially to be 
a\'oided, and what othct·s then remain ns suitable for habitual 
cliet. That a diet rich in fat is unsuitable where there is dnnger 
of corp ulence can easily be understood; but the diet-fats in 
e11teri11g the stream of rhyle possess not only direct lipogenous 
properties, by preventing the complete combustion of tho non
azotizPd products of decomposition which an' produced from the 
circulat ing albumen, but also, as Fr. Hofma1111 has shown isee 
"Pathol:(eny ,. ), l1a1·p a di rect influence upon the accrntion o( fat, 
by bPing packed up unconsumed in the fat.;;tore o( the body. 
This, at least, is t he case "·ith t he lwnwlogo/ls fats (seep. 623). 
In the same way the devouring of a great quantity of the hyclro
carbons is to he a,·oided. These possess the often-mentioned pm-
1wrty (sl'<' p. 622 and p. 624) of g iving a great impulse to the dm·et
•p ment of fa t when they are partaken of in great quantiti es sim-

11ltaneously with the fat s and albuminates. .\s to the glutens, 
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\-oit' s l'PSearchPS (J. r .) ha\·e shown that, by dt"lue or tl10ir stron!i 
eo11sP1T:ttive influence upon the organized all.n1mp11 a.ncl that of 

th<' circulation, they ]lOS5ess in :1 less degree the property or pro· 
t<>eting the fat aheady produced from further d ecomposition. 
Thi::; i11direc t lipogenous property b, however, mucli weakpr than 
that o r the hydrocarbons nnd h e terologo us fa ts ; and as further 
direct d c· ,·e lopm<'nt of fat Crom glnten is not ('s tablishec1, their 
introduction into ll1 e orga ni sm where a. tenckney to corpulence 
<•xists, is Oil the wl1ol c or m uch less CO il SCqtH'll("U than that Of 
the arlick·::; of di e t alre:tdy mentione c.l . It h; e nough H we take 
eare that llH'J" are n ot p :utaken of in too g t·eat quantities, s imul
ta11 po usly willt fat aml albumen, a s in that case l11c•y would cer
tainly g i,·e sonw impulse to the d epositi on o r fat. A s lo the 
:ilbumenizPd materials themselve::;, there cannot he any q11Pstion 
:ts to any conoiderabl e r educti on of the quantity p~rtake n or, a s 
a prm·e11th·e meas ure again st corpulence, si nce thvir ek~me nt s, 

as we have often said, furni s h the ,· cry rnateri a l fo1· the forrna· 
tion and support o r the ti ssul's, and nr<, th ere [ore indi op<•nsnb le. 
Besides thi s, their withdrawal nets most de trirn e111:11ly upon tlw 
incrense or the bl ood -tiss ues. It res tri cts th <· ]JI"Oduet ion o[ n •d 
corpuscles, and thus opens th e door lo a condition o r oligocy th;c
mi:i whieh may subsequently, on tl1e L'lll]lloymc11t of a rich,•1· 
diet, act a s a p owerful auxili:uy to exce~h·e fat -prnducl io11. On 
tlie oth er hancl , a h igh ly album enized d ie t 111ay s urely , in cer
tain circmnstances. i tsei( d irec tly afford material for tlt t' de,·elop-
111C•nt or a great quant ity o r fat, since a great part or the fat o[ 
thl' body is nnc1 oubtcc1 1y producecl from the nlbumen or th e diet 
h_y the separation from it or the JlOil·azotized CO m]lOlllllh. 'l'hb 
fat.production from albnmen is, however, as W<' lun'<' Pxplaine<l 
before, tht' less to be expected lit e more orga ni z,,d albunwn is 
prod uced from the albumen of the pabulum i11 eonseq 1w nre of 
th e [I"O]lhiC and plastic energy or the tiSS UC-elelll l'nts, and ihPI"P· 
fore lite small er the quantity of the albumen of thP pabnlnm 
which b dPcomposed; and, m oreo,·e r, tlw more pe1·rprtly the 
llOll ·nOtizcd products or d ecompos iti on are b11rnt Oft into Cnr
honic acid and water. U we are eare[nl, 011 Lhe one hand, tu 
induee a g rea ter stu;·i11g-up of th e organized albumen, nnd it, 011 
the other h:1 11 d , we obtain the oxidation or that non ·azotizecl 

\'OL. XVI. - b> 
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remainder which proce0ds from the supPrfluous albumen of the 
pabulum, we need not fear an excess i,·e fat.production even with 
copious intiux of albumen, while tile orga ni sm receives a fitting 
quantity o( t he material s which are indispensable for its main 
tPnancc. Now, while the development of a considerable quan
t ity or orga nized albumen from the pabulum may be obtai ned 
more easil y by means of a diff<•rent kind than by definite ali
mentary conditions (see paragraph number 3), the more or less 
co111plete bnrniug off of the non-azotizcd or lipog0nous remnant 
of the decomposed albumen of the pabulum dPpends upon one 
essPntial conotitucnt o r the storn of combust ible material or a 
different kind, and, on the other hand, more distinctly upon a 
racto t· which must be mentionecl fa1-ther on. Th u smaller the 
quantity or this other, above.mentioned, combustible constituent 
or the diet (fats, hydrocarbons, g lutens), the more complete, ccete. 
ris paribus, will be the combustion or the lipogenons material, 
and the less will be i ts deposition in unconsumed fo rm as fat. 
.11 diet, therefore, wliiclt contains an abundance of albumen. 
little fat, few hydrocarbons, and not a great deal Qf gluten, is 
best suited to the prophylaxis against coipulence. 

Jlfol'eOl'er, the principle just expl'essed, o r which the genel'al 
correctness is completely pl'oved by practical experience, has in 
particular cases to 11ncle rgo nrnnifold 111 od itirations ancl li1nita 
tions, so as not to fo1·feit its hygienic util ity in othet· respects, and 
es1wcially with l'<'Spect to what othel' components of the diet may 
bP ]J01'11litte<1 aloug wit h the albumen. \\'e mar here in general 
coi ncide wit h the theoret ically d1·awn np rule that the restri ction · 
ol' thP introdnction o( fat, and also of the nse of a r t icles o( diet 
ri ch in starch and sugar, and, in a lesser degl'er. or such as are 
rieh in gluten, is the morn aill'isable, and should be the more 
e1wrgetically c·aniPd out, the greater llie natural tendenry lo 
corpNlence. For instn nce1 when this may be regnnlecl ns existing. 
but not in a vel'y well.marked deg1·ee, the prophylactic diet, as 
regards a linw ntatio n, should not be too rigornusly adopted. 
8ti ll morn important is a second cil'cumstance, which should be 
c,11·efu ll y weighed in each case before we hast il y o rc1e1· any one a 
too exclusively albnminous diet, either constantly or for a long 
period. I t io, in fact, clear that a very lal'ge quantity o( al bu· 
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men i· necessary to not only satisfy the trophic and plastic 
requirementso[ the organi sm, but besides, to COl"er the deliciPn<·y 
o[ "reserve material," or "material of fo rce" (J(rajZmateria/), 
wl1ich tnkPs place through the. considerable diminution in the 
quantity o( the remaining "consPrving" as well as "for('e 
creating'' constituents of the diet intrnclucecl into the orga.ni~n 1. 

An irnn1ense quantity or combustible material h absorbed in tho 
de,·eloprnent of animal heat necessary for the maintenance of 
till' fu11rtion or all 01-gans, in 01·der that this in its turn may be 
mai11tainetl in rPgulnr co urse. In the second pince, tliefunclional 
restib1tion q/ the cardiac muscles, etc., si mi larly i1n-olves a con
~tant and indispensable expendi ture on tho part of the blood, 
which mu:-;t somPhow again be made up, or tho "store o( force., 
or the p11u1d1un wi ll SOOn be reduced to :ln nncomlllOlll_r low 
point, wh ich wi ll scarcely admit or any expenditure on 111.nir;; 
-for instnnrt>, in lhc form of strnng "voluntary 111m·emen1s. ' ' 
HPrPin con~ists one of the danger::; o( an C'xclusin·ly albuminons 
diPt, in the climi1111tion q/ that fundional copacity for work 
(L<>istungc<fiihigk<'it) in that broncler sense which rpgarcls the 
in1liritlunl si lllply as a usPful member or human socil'ly-that 
corporPal sound ness wh ich })ermitsn.healthyorganisn1 to undergo 
a rom;idPrahle exp1·nd iturn or force over ancl abo1·e what is neces
sary for seH·pn'S<'1Tnt io11 , because it always has at its disposa l a 
co11, ic1P1·nblo n'Sl'ITC or energy. Quite in harmony with what we 
h~!xc just f:aitl h~ what has been observed in a g rpat rnany cns(•s 
in whicl1, in orcle l' to g uard agai nst corpu lence, the roH::;umpt ion 
or fat,, hytll'ocarbons, etc., has been reduced to a minimum, and 
thP bocly nonl'isht•cl a lmost exclush·ely upon albumen. IlerP, 
SOOJWJ' Or later, a ]os:::; of the llOl'lllttl feeling of strength-a \rery 
uncomfortable and tormenting sensation of languor ancl weak
ne5e, has '11pe1Tl'necl, and for good or el"il compelled a cliscon
tinuanrc or the prophylactic treatment. A second danger, and 
one scarc<>ly less worthy of attention, depends on tliP inectpacity 
of the dir;estire organs conti11uo118ly to dige8t ri -rn:fflcient quan
lil!f of ol/mmm to meet all orgonic req11ireme11ts. Now, as the 
de,·elopnwnt or clige,ti1·c clieorclers 'hon Id ne,·er be the dkct or a 
prophylal'lic trmtment or corpu lence, there is a clear necessity 
for a certain prudence with respect to t lJe g1·patest qnantity of 
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albunwn that shoukl be girnn asa daily ration; and this should 
in all ei1·ct11nstancL•s remain in harmony with the funclional capa
city o( the stomach, pancreas, and intestines. Finally, we 111U•t 

bea1· in mind tl1at" con,; idemble increase in the a111ount or albu
men consumed, with an increase in tile prnduction or u1·ea, u;:;n
ally abo induces a n increase in the prod uction or lilhic acid. 
whil'l1, where the tendency to gout which so often acco mpanies 
eorpulencc exists (seep. 6i!J), may fur ther lead to tl 1c occunence 
of attacks of gout. \\"e may thereforn \'ery wt'll ask in particu
lar cases whether it is ach isable to replace the bad e1w111y. 
eorpuh·nce, by the still worse one, arthri t is. \Ve mu st, incleed, 
have learnt well enough from previons discussion of the s ubj ect. 
tliat e,·en the regulation of the bill of farn, as rega rds the quan
tity as "·ell as the quality of the ingesta, should ne\'er be canied 
out too Yigorously and in a pedantically one-sided manner. As an 
important sanitary measure, the following s uppl ement to the prin
ciple above expressed, which supplies in its most ge1wral fo nn the 
rule fo r keepi ng the cliet within bounds, is valnable. E1•e>n where 
we have to do with a well-marked case o( corpul t•nc~, the suppl!J 
of glutens, ltydrocarbons ancl e1•en fats must neter be so cur
tail eel as to prodare a considerable dimim1tion of tlte natural 
feeling of strengtlt ancl of tlte f11nctional capacit1; qf tlte body,
anrl furt!ter, the suppl!J ef albwnen ?1iust neoer be so greot tltat 
disorders ef digestion or signs qf' tlte lithic-acicl diathesis are 
prodncecl. 

We g irn in conclusion n short review of the articles of diet most frcqucn;:Jy :u1cl 
uost widely U"ICd, in StH:h a way as to show: l. Those which in a prophylactic 
<.:iet nrc specially to be recommended, o r at least to be pcrmiLtecl without much 
C'On<iidcration. ~. Such as should only be used in very modcrnte quantit ies. 3. 
Such as arc best. avoided, or nt least should be ouly exceptionally used, and then 
only in very small quanti ti es indeed. 

1. '!'he articles of food most J>ermissible nr<': meat broths of ordinary meats, 

beef and veal (both of them boiled as well as rO:t!iit), lenn ham; of grime: venbon 
(l'cd or follow deer), hare, chamois, partridge, field-fare, red grou'iC. heath-cock. 
ptarmil-{~Ul, pheasant; of <lo mestic fowl: poultry, pigeon, tm·key i of fishes: pike, 
trout (holh hoi lcd, but not fried); o f other remaining kinds of animal food: oy~ters 
:mcl snail-:. n~·sidcs this: g reen yegetablcs o f all descriptions (aspnrnguc:., ('flllli

pclls, hcans, spi nach, the common kinds of cabhnge), prepared in the 

mnirncr (without fat); 1\cid fruits (rnw or stt•wed). 
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.\rticlcs of food which should hahitually be partaken of only in small quan
tities arc: brerid, biscuits, milk, tUQS, potaloe11, carrots ancl other Ycgctahlcs o[ the 
like nature (Tcltowcr-, Kerbel-, Kohlriiben), dried husk-fruit, ricC', millet, buck
whe11t1 mealy and sweet soups; SU[!<tr, as an addition to food and drinks (coffee or 
tea for instance): of animal foods: mutton in every form, beef in the form of bccf
stcak!'I, veal as cutlet; of fish: carp; and besides, g reen salad with oil, and of 
<lc!'sc1t dishes, wine jellies. 

N.B.-'rhc italicized words represent articles of diet widely used, but from their 
composition ill adapted for the prophylactic method, and here enumerated among 
thost~ articles which may be used in small quantities only because it would be 
extl'emcly difficult for most persons to give them up altogether. 

3 .• \rticlcs o( diet which should only be used verv mc.1,uoi,"'"'I· and then only 
in vPry smrdl qurmtitil's, l11ttter (as an addition to potatoes, <'tc.); cream (ns 
an addition to coffee); fats, hot and cold; s<iuccs (c$;pccially hot lmttcr-sauccs with 
fi.;;h, mayonnaise with fi'ih, lohster, poultry); of ordinary kinds of meat: pork, etc. 
\with the exception of lean ham), in every form and preparn.tion; goose and cluck; 
o( game: black game (Schwarzwild ), marmot, otter, wild duck, woollcock, snipe, 
quail, ortolan, lark; of fi$hes: eel, salmon, common trout, turlmt; and of othc1 
kind!! of animal food: crayfish, lobster, frogs' thighs (with their ordinary accom-
1nniment of fatty p:tstry); all sorts of stumng (for tame or wild fowl), potato nnd 
me:tt s:t\a(h, patties (especially 1mtt. de foie (Jras), sweet pa«try, conjitures, cre:tm~, 

ice~, sweet gr:lpes (and pnrticularly raisins), datc8 nnd preserved nnd candied fruits 

of nil sorts, chcstnuts, 1 nuts, and almonds. 

2. Re:11tlation qf be1'erages.-"'itlt reganl to the commonest 
and most widely used of all drinks, water, we may say thi s 
much, that it at all events has no dit·ect lipogenons influence on 
fat-proclnction. It can :inst as littl e be aclmilted that lhe process 
of animal combustion is at all hinde1·ed, and an indireet impulse 
thus gi1·en to fat-production by the introchtetion into the system 
of a grt'at quantity of water. The use of water is tlwrefo1·e u11re
st1·ictPdly pennitted to the corpulent by some authors (esp<'c ially 
)[,u1·ey and Banting). Others, on the contrary (such as Daniel), 
l'l'l'On11nenc1 Clll'tailment as regards wate1·, and the u se of dry and 
compact articles of diet, as an effectual method of prophylaxis 

I Xenophon (Aoaba.~is. Book V .. Cha1>. IV.) relates that in the barbarous nation or 
t.he l\lo.~ynoikoi, on the Pontos Euxinos, the chi ldren of the chiefs were fed with chest· 
nuts to make them benutiful, which developed such a padding of fat on them that they 
appeared t.o be almost as broad as they were long. Such crammed children were showu 
to the Greeks, M they nrn.rchecl through under Xenophon's lcnder:o;hip, and the Creeks 

i!l this campaign fi rst learned to know and prize sweet chestnuts a.s un article of diet. 



710 !Ml[E R:\CA~X.-CO l!PULENCE. 

aga inst a well-marked tendency to corpu lence. TIH' statistics 
by which Daniel supports hi s recommendation are not fully con
clusi\'e as rt"g::trds the men a.nd animals (horses) experimentt>d on, 
because a diminution of the quantity of water int rnduced in to 
the system makes the body at all even ts poorer in water, and 
tlwrefore absolutely ligh ter; and the observed reduction in tlw 
weig ht of the body can certainly not be entirely attributed to :i 
reduction of the quantity of the fa t of the body. :l'levertheless, 
it is intelligible that a long·continued treatment by thi1·st, sul'h 
as Schroth's, for instance, must have rather a hindc• ring than a 
favoring influence upon the deposition of fat, ancl will, as a rule, 
lead to real thinning; but, by cutting olI the supply of water, the 
appetite for solid food soon disappears, and the thirst-cure finally 
becomes nothing more nor less tl1un a liungcr·cnrc ! For the 
same reasons, therefore, as led us before to express ourselves 
against the utility of an absolute restri ction upon diet, we must 
now declare aga.inst the cutting off of the wuter supply, since, as 
we have repeated ly remarked, the production of marasmus and 
an;cmia shou ld not be the result of a prophylactic treatment of 
corpulence. 

Of ordinary warm drinks of a non-alcoholic nature, coffee and 
tea, with a small quantity of milk and sugal'-Ol', better still, with
out such an addition-may be permissible in moderate quantities 
without much hesitation. A great quantity or strong tea or 
coffee is, on the othcl' hand, on other accounts, highly detrimen
tal to tho health, ancl may also indirectly favor the development 
o( corpulence, since there is some reason for altl'ibuting to them 
a retarding inflttence upo11 tissue-change. On the other hand, 
chocolate or cocoa should under all circumstances be avoidecl as 
habitual drinks by st1ch as bear in them the seeds of corpulence, 
or already exhibit definite signs of the disease. The considerable 
amount of hyd rocarbons (and frequently fat also) in both bm-er
nges makes them quite unsuitable when our object is to protect 
ngn inst corpulence. 

From the eminent importance which alcoholic drinks have 
unquestionably possessed from time immemorial in the civilized 
li fe of most peoples, and still possess in the daily household life 
of innumerable private individuals, the regulation of their con-
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sumption where corpulence is threatened is often of scarcely less 
importance titan the sutTeillance of the diet. ln any case, the 
abuse o[ alcohol, for other reasons which we shall not here pat·· 
t ic ularly specify, is injurious to health, and to be reprobated ; 
but when we have to deal with the arniding o[ corp ulence, it is 
espec ially del ete ri ous even where the tendency to this is bnt 
slight. The daily use of even a small quan tity of the stronger 
alcoholic drinks (b randy, liqueurs) is most decideclly to be 
adri sed against, just as that of a g reat quan tity of wine a nd 
bee r ; for in both cases a comparatively large amount or a lcohol 
is dai ly t:drn n, and t his substance, like the hyd rocarbons and 
fats or the foocl , possesses in a very graat degr<le the property of 
pn·s.·n ·i11g tltP alreacly fo m1 ed Cat of t he body from und ergo ing 
lnni11' r decomposition. Beer, which is ordin:uily so widely used 
as a drink, is 1·ightly held in particularly bad repute in the pro
phylaetic treatment o[ adi posity, as it more easily than any other 
al coholic beverage prnroke5 nn immod l-' nlte consumption. and con
ta ins abundance or hydroc:trbons (dextrin , mal t-s 11ga1-), as well 
a ~ alcohol. \Ve sho uld, tll t>refore, wherernr we ha,·e to interfere 
for tile prevention or approaching corpulence, permit the use of 
wine only, a.ml t lti s in rnry great moderation. Am ong the dif· 
ferpnt wi1w::;, those kimh which are rich in alcohol a11<.l a.t 
tilt' same time acid are on ly permiss ible for daily use 11111"11 

diluted with water. Those which are strong aml nbo swept are 
to be rej rcted under all c irc umstances. Til e Jig htf• r acid wi nes, 
such as Bordc,aux, arn best tolernted, being compa rntiwly the 
lc>ast injurious; and to snch as cannot g ive up the u se of a lco
l1<1l , 01· are afraid to do so altogether, a small quantity freely 
dilu tecl with water may daily be al lowed either in the middle of 
the day or in the e,·ening. F or i t must here again be declared 
that the pl'Cvenlion of corpulc>nce is not to be regarded as the one 
chief object of h yg ie1w; but that frequPntly, where tlwre is an 
incliridual predisposition to corpu lence, it may be, for other 
rc>a~o ns, necessary and salutary to exhibit a lcohol daily in the 
form of a littl e wine, and that under such conditions we should 
not be too shy of now and then in due course letting stream 
thrnngh the organic machine t hat benefi cial and refreshing agent 
in which the faith of mankind has, not without reason, from 
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time immemorial snspec ted and honored a veritable "godlike" 
power. 

In connection with what we hav-c just remarked with respect to alcohol, let us 
here add a few wor<ls aUout another article of luxury, namely, tobacco. " 'c do not 
think that moderate tohacco-smoking, such as alone merit s the name of a hygien ic
all y pcrn1ittc<l luxury, has any considerable influence (ndjuvant or the reverse) upon 
the process of fat-production; and according ly, where the-re is a tendency to corpu
lence, we think that there is just as little indic,ttion for forbidd ing it as there is for 

'Vhcu, on the contrary, Eng li !sh and American phJ !>i
tu&acco-c./w10inq ""' ve ry cflicacious prophylactic against cor

no means coincicfo in such a recommendati on 
Lhis can sca rcely in our op inion act in fl limiting 

m·tnncr upon the d eposition of fat otherwise than by undermining the appetite, and, 
by setting up n chronic dyspepsia, provoking a certain <l<'g ree o f mn.rnsmus. The 
same holds good, and perhaps in a still higher degree, o f other customs and vicr5, 
such as the habitual use of the preparations o f coca and lwscltisll, end of 01,iifm· 

sm?kiu'], and above all, of that senseless and injurious misuse of morplti<t in sub· 
culrt11rous inJ·ctio11 , uhi ch latter fashionable vice is, ns we know, at the prcsc.:nt day 
so mu~h in voguJ th 1t in some plac'.Js. anU especia lly in medical circles, it is looked 
on as quite the mode to be a slave to it! 

3. SLinwlotion qf the activity of the rnuscles.- ,Ve have 
nlrt>ady in the section upon Etiology re fer rnd to the grea t import
"'""' of th e fun ction of the ,·olnnta ry muscles in lipogenesis, and 
s11ow n why vigol'ons mnscnla.r action antagoni zrs the extreme 
cl !']lOSition or fat (sec p. G4G). As ma y be l 'Clll Clllhl' l"Ccl from tlint 
d escription, muscles, when me thodica lly exercisetl (tha t is to ~ay, 
not loo viol ently, and with regllhr pauses for res t in terrnpting 
tlwi1· actil"ity), are st imulated not only to increased functional, 
bnt nt th e same time to increased nutl"itive and plas tic activity. 
'J'h py increase ill c ircumference nnd mass, and soon become 
l1riwrtrophic, by sto l"ing up and fi xing in themselves additiona l 
cht>mic:i.I matter, and particularly a.lhnnwn. Now s ince, mo1·eo,·er, 
th e muscular functi on, in so far :i.s i t cliffe1·s from the \' egl' tatirn 
funl"tion , is for th e most pa1·t under the control of the reg ulating 
c1in1ction of the will , its vigorous Yolu11 tary exerci se Iurni slH~s a 
YP I'.)" suitable m ea ns, wh ich is not to be superseded by any other, 
fo1· secreting organized albumen from thnt in c i1·r tilati on, 01-, to 
ex press it in a som('what <lifl'erent fo rm, to limi t the dPcompn>i
t ion of the circulatory albumen ancl the secrntion of fat. But 
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]jp,;i<h•3 this llu•l'e is also, as "' similarly impol'tnnt fartol' in thP 
propllylac·tic Yalne of bodily mm·ement~, thP i1HTPas.ed amount 
of oxyg\'11 takt'll up during their continuan c(', in C'Onspqm·m·c 
or which the Jipogenons matel'ial pl'est•nt in the blood, 01' ill 
lffOC'PSs o[ llcn•lopment, will much rnore easily undt .. rgo a. f lll·· 
tl1er oxitfalion to ca l'bonic ackl and wate1" and will b<l rnn!'h 
lt•ss liable to be trnnsfol'med into tme COI'po1·eal fat. FinalJ~·, it 
is also \"el')' prnbable that increased action or the rnusck·s within 
t'l'ltain limits has a f:wo!'able action upon h;cmatopoit,sis, that is 
to say1 has a st imnla.ting influence upon the 1ww Iorn1ation o[ 
n•cl bloocl-col'puscled, :111c1 this makes fat-prnduction rnore difii
cult in vroportion as it remed ies an exbting oligocytlucrnia. 

"'c may, tlwrnfo1·e, under all ci l'cumstances 1·ecom nw nd in<li
vitluals with :.t tendency to corpulence, who are at the i=::an1t .. ' tiiue 
unrestricted in tlw use o[ theil' limbs, a con~iLle ra.hle amou nt o[ 
daily exercise; always remernbering that not merely the mus· 
cles or the lowel' extl'emities, bnt the other muscles also shonld 
as much as possible take part in the nutl'itirn a nd plastic stimu
lus (or that the tendency to fl esh-production should be as much 
as possible equable). It is therefol'e, for example, \'el'y ach-is
ahle to seL ]Wl'sons with a tendency to co!'pulence, which produces 
a tendency to sluggish bodily habit, to take daily walk$, to let 
tlH•m undel'take frpquent and rather long jonl'11eys on Ioot, nnd 
to ska te in win tel'; but, st ill bettel', in addition to keep the111 to 
swimming, row ing, and gymnast ics. been use in thPse lath• r mo. 
lions the musc les of t he uppe1· extl'rm ili es al'e also called into 
Yigorom; n'qubitio11. Just, however, as the ranying- ont of prn· 
phylactic pt·esc!'iptions with regard to food nnc1 drink must un
<lt1rgo c<:'rtai n nece::;sary limitntiou--=, the ch•n.:.Jopml•nt of motor 
power should not be cal'ried to an unl'rasonahle d0g1·ee. A mod
erately enel'get ic ex!'itement of the rnluntal'y mobility, not a 
irnl ling ove1·tasking or the stl'ength , is what is most healthful nncl 
$:tluta1·y, and what in all cases shou ld be aimed at. It i$, how
erPr, most impo1·ta nt. in dealing with eldPrly individuals who 
han' a tendency to coqrnlence, to "·am them most "tl'ictlyagainst 
nil Pxcessh•e bodily (•xertion , since thb, where that fri>q1wntly 
existing rol'm of m01·bid changP in tho ,·essels (n1rlarleritis chron
ica) is present, woulcl c1 i1·ectly expose the corpulent pe1·son to 
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the danger of an apoplectic attack. It is tlrns hPre also as neces
sa rv to treat each case most cureinlly on it s Oll' n merits, as to 
e:xt:rcbe a con:stant supervi:s ion over it, in order, wiLhout other
wi se endangering the hea.lth, not to exceed Lite rig ht measure for 
the prophylaxis against corpulence, btt t, on the other hand, 
really to reach thi s. 

4. Oilier dietetic prescriptions.-Ilippocrates himself recom
mended for all such as wished to remain slender and not become 
fa t, in ailc.lition to modemte and little substantial foocl and much 
cxercbe, a light clothing and long tanianco in cool ail· with nu'1c 
boclies, and, linally, cold "·ashings and baths (seep. 600). Simi
larly at the present day, \\'hen a tendency lo corpulence exists, 
l1ydria.tic proceeding::; are among the farnrite prescription s : cold 
af'fusions and d re nches, and al so daily cold baths (in summer in 
the open ai1" in win ter, if the opportunity or the dwelling-place 
~ulrnits, in enclosed swimming-baths, or in the tub). 'rh l:' l'l-' can. 
indec•d, be no doubt that the powerful stimulus which the genernl 
ti,;sue-ehangc receives from such cold appli cations to the external 
skin, and which bet rays itself during these by quickened respi
rati on and incrPascd de,·elopment of carbonic acid (Liebermeis
ter), has a beneficial inttuence upon relaxed constitutions, and is 
at. least not favorable to corpulence. In thi s manner diete tic 
ordinances or tliis kind, combined, with a suitable diet and prnper 
pr(•sc1·iptio11s us to boclily exercise, into a gcne1·al p lan of treat
ment, must certainly, with justice, receive the sam e attention 
from :.t rational standpoint as was extended to it from time 
im111 emorial by medicinal empiricism, and mn ::5t, therefo1·e, always 
be na med in common with the other already enumemted met hoc1s 
of pl'Otectio11 against corpulence in treating of the prophylaxis 
against this. Finally, we may mention that, in the ' ·good old 
tinws" of the midtlle ages, an indnstrious use or the sexual 
fun etion was the prophylactic measnrn rccommendecl as at 
their di sposal against threatened excessive corpulence in cer
tain chaste professions. How far the modern physician ancl 
thP continent man who is in need of thi s form or prophylaxis, 
111ay come lo an agreement to recommend or to make nse of this 
prnphylactic, we leave, in equity, to the moral jndgment or the 
parties concerned. 
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\ Ve ha.vc expa.tia.ted thus widely in our prophyla.ctic notes 
becanse, in onr opi nion, the difficult point of the gP11eral trmt
niPnt of the morbi tl condition in question lies in the p1·c1·e11t ing 
or it, and because those remedies which must be especially 
adopted, when corpulence is alrea.dy present, to get rid of it, 
must be mentioned and describecl e,·en when dealing with prn
phylaxis. Indeed, in the special therapeuti cs or adiposity, i11to 
wlticlt we shall now go, we shall be able to treat or many impor
tant poin ts with g reat brevity, and on the whole shall have but 
a. [ew small additions to make which may be n•gardL•d as des ir
able supplements to the pla.n of treatment when the disease is 
well ma rked. 

Tlte indicatio causrtlis, in cases where the d isease is ali·eacly 
pres1•nt at the age of lactat ion, de111a11ds in tlH• first place " 
change of diet (see abO\·e); a nd if the adiposity is of :i ~pec·ially 
awemic type, ])reparations o [ iron shoulll be gin'll at tl 1p s;1111 P 

time, aml thi s we u sua 11y or<ler in combi11at ion with 11hosph:ite 
or lime (saccharated carbonate o( iron, two a11d a haH draehms; 
phosphate of lime, hnlf an ounce; white sugar, om· ounec; rn:ikP 
in to a powder, of which as much as can be l1ekl on the entl o( 
a. knife-blade is to be taken three or iolll" times daily). 

7.'!te nse of iron is no less earnestly to be reco111111e11d1•d in all 
a11cemic fonns of the c017ntlence ef adults, wl1L'lh<'t" idiopfl/hic 
-f1om heretli ta.ry pred isposition, influence of sex, period of ]if<', 
etl'., or symptomatic- in consequence of ch lorosiR, loss of blood, 
etc. \Ye g irn in all such ruses either the Bland-Ni"""'Y" '" pil ls, 
to which we gave special p reference in describiug tln' treat111<~nt 
or amem ia. a.ncl chl orosis (see the conesponding chapter), ot' 

chalybeate 111ineml waters (from St. ilforiti, the Pyre11ees, Dri
burg, etc.), which may be drnnk systematically at home or at 
the watering-places themse]ves, u11til the arnc111ic color is im
prnved. In those cases of corpulence, mort•o,·e1', in the history 
of which dieta.t-y intemperance has el'idently acted a part as a11 
essentia.l etiologica l force, a n a.ppropriate red uction in the quan
tity of footl, a simplification of the bill of fare, a11d a. sui table 
choice or permitted di shes, according to tho rules gil·en in th" 
section on prophyla.xis, must be insisted on. Thr ab use or ako
holic beverages, when this is eddently a cause of coqiulencc, 
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simil:nly demands appropriate mmsurcs for the reform of the 
bad habit. \\"e 1wed not here ca ll particular attention to the 
difliculties which, in many cases, attend the treat111Pnt of habit
ual tapers, and even of more modemto dl'inkers, and which hare 
their principal l'Oot in the reducecl moral energy o r these incli
Yillnals. On the other hand, "·o mus t expressly notice the fa ct 
that, in dealing with the in tempe1·ate u se of akohol, we must 
always proC'eed slowly ancl grad 11al ly, for, as we know, an 
attem pt at s11 chlen aml ,-iolent supp1·ess ion of the l1abitual nppe
tite may easil y he fol lowecl by dangerous attacks or nerv ous irri
tability (deliri1un cum lremore), with s ubseque11 t coll apse. It 
wi ll , 11101·001·pr, Hca1·ce ly be deemed achisable, whPn g radually 
diminishing th e daily nllowance of alcohol, to proreecl to entire 
"·ithclrawal o[ the stiniulrrnt, s ince, fo1· lll OSt patients, even nfter 
stwh treatnwn t, a Ct>r tain mocleratP am o unt of a lcohol ic ben•rnge 
remains necc•ssary to enabl e them to di splay a fair amount of 
nct i1·ity and to attend to t:1eir business. 

Jn the choice or the particular form of alcohol to be still 
:-illowt>d. ·we 11111 ::;t bear in mincl th e differences be tween the vari
ous spiri tuous drinks noticed in s peaking or et iology and pro
phylaxis. \\"e shoul d, therefore, abo1·e all , fo rbi cl the u se of 
1.Handy ancl b<'Pr wh<·re this has be0n irnmoderate, and gmclu
:Lll) replace th<•m by a moderate quantity of wi1w. Finally, in 
those corpul ent inclil'iduals who apparently partly owe thc•it· ill
nPss to a sluggish mode of li fe, pa1ticul:u attention must be 
direc ted to the Pxritement of muscular activ ity. In sn<'h cases 
it is somctim ps a good thing to engage the intell ectual atten
tion of the patient in plans and undertakings, Io1· the carry ing 
out of which a g reat deal of bodily acti1•ity anrl a renuncia
tion of his forlll er phlegmatic mode of living is unconditionally 
necessary ! 

The mea sures for the etiological treatment of corpulence jnst 
alluded to "~II be se1Ticeable in preventing the further progr<'SS 
of the di sease in all those cases in which i t has d e,·eloped itself 
uncl <· r the influence of distinctly perceptible nox ious agenci0s. 
Tlwy wi ll, in many such cases, have a truly radical effect, espe
cially when the corpul ence has not a tta ined any very considera
bl <' degree, when the natural tendency to it is not very strong, 
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and when, therefore, the conditions are particulal'l y farnrablc fo r 
it s complete remornl by a mode of treatment directed aga inst its 
ca use. 

In more atlrnnced cases, on the contrary, in wh ich the natural 
tl' ll<l Pncy to the di sease has from the lil's t shown itself considera
ble, t he affection having developed itself apparently sponta ne
om,Jy without perceptible determining causes, an essential trea t
ment of the di sease must be adopted. The means n,nd methods 
adaptecl to the indications furni shed by the symptoms are, 
indeed, for the most pai't, not essentially diffen•nt from those 
spoken of in the sec ti on on prophylaxis; bu t they must, as a 
rul e, be now employed more energe tically, more regnlarl y, and fo r 
a lo11gp 1· 1wri otl than when the problem was simply the pren•n· 
tion of <"Orp ulencc. There al'e, however, some o ther met li o<l::5 o f 
t n•at nwnt which now have to be considered, but which we usu
all y absta in from em pl oying until the occasion fo r them arises
r iz., when the corpulence has distinct ly dereloped itse lf. 

The best and mos t a pprored dietetic treatment fo r th ~ climi
nntion and removal of the higher degr~e:s of C'Ol'}Hllence is tha t 
i11 n·ntecl by Ha rvey, first tried with good results upon"' · Ba nt
ing, n.nd chl'i s tened after the Jatter as the ' · Ban ting Sys tem , , 
(1. c.). TLis is at bottom only a particnlar 8pecies or the treat
ment or COrpuJencc, Ol' the predisposition to it, by rational aJi
Jll t' ll!ation; but, at the same tim e, a form o [ wliic:h, ns m . .' 11 from 
tlie ::5 tri ctn ess as from tl1 e conciseness o f its rul es, is espec iall y 
to lw recomme nd ed where n. rigid cany i11g out or tlu .. di etet ic 
principles already de,·eloped seems most particulal'l y clcsim
hl l\. Thi s melhocl o [ treatment chi etl y O W l-'S i t:::; nni n~ 1 ·sal fame 
to tl te ,·ery original an cl delightfull y humorous sty le of Ba nting, 
who in hi " Pla in Letter to the P ublic," after a g raphic sketch 
of the inconveniences he had endureLl , l'e)lOl'! Nl the happy cure 
o[ his corpulence by D1·. 1Ia1Tey, and not onl y presentt•d thi s 
la tter wi th a well -nH'•·itPcl ga rland of hono1-, b ut immedia tely 
procured for the system adop ted by him most general soc ia l 
n1 c·ognition. "Ba nting· i ~m " thus actually became wi thin a. 
short linw, not only in Engla nd bn t on the Continent, a sp~c i Ps 

of modem sport, in whi ch erer.r disti11g1lished personage with 
the smalles t suspicion of a tendency to corpulence wished to 



718 DDIEl"!:\L\XX.-COr!PUI.E~CE. 

take part as a ma t ter of duty, becansc it had b0<·onw quit0 f11c 
fashion. and was a rnatter of bon ton. In the lap~e of time it is 
trna th~t cel'tai n c\· il s of the Banting system lla.\'e com~ to 1ig1it 1 

which hare to some extent diminished the sanguine hopes enter
tairn'<..l concerning it. The excitem ent of no\'clty has besidr-s 
g radually abated, antl Ilic rncthotl is tlwrefore less the rage than 
it was at Jirst. Spite or all this, howe1·cr, the method or Harvey 
n1u Rt always be described as a Yery Yaluable addition to the 
1'::t.tional dietetic tn•n.tntL'llt, and must a<'cordingly ocC'npy a. \'cry 
prornin ent place in the future. E1·en now the pl1ysician who l1ns 
just come acl'oss a. caso or somewhat advancecl C'oqrnlcncc must 
at ]Past ask hirn self the question wl1ether a Banting cm e be not 
the best thing he can order his patient. 

The particulal" artieles of daily diet, as drall"n up by lh11Tey 
in the case of"'· Bani ing, were as follows: 

1 " For breakfast, nt D A.~L, I take frvc or six ounces of either hccf, mutton, kid
neys, broiled fish, bacon, or cold meat of any kind, except pork or veal; n large cup 
of tea or coffee (witliout milk or sugar), a little biscuit, or one ounce of dry toast i 
making together six ounces solid, nine liquid. 

"Por dinner, at 2 !'.)!., fiv-:: or six ounces of any fish except salmon, her rings, or 
eels; any meat except pork or veal; any vegetahle except potato, p:trsniL>, hectAroot, 
turnip, or ca rrot; one ounce of clry toast, fruit out of a pudding not sweetened, any 
kiml of poultry or game, and two or threo glas~cs of good claret, sh c1·ry,~ or madeira. 
-champagne, port, and bec1· forbidden; makin~ together ten to twelve ouucrs 
solid, and ten liquid. 

" l<'or tea, o.t (i r.:.r., two or three ounces of cooked fruit, a rusk or two, and a 
cup of tea without milk or sugar; making two to four ou nces solid , nine liquid. 

"l;-or supper, at 9 l'.)I., three or four ounces of meat or fish similar to dinner, with 
a gl lSS or two of cla ret or sherry and watcri making four ounces solid, and seven 
liquid. 

"For nightcap, j( required, a tumbler of grog (gin, whiskey, or brandy, without 
sugar), or a g\:'85 or two of cbrct or sherry." 

Under this form of diet, which Banting adopted for a year (from August, 1SG2, 
to August, 1803), his weif!ht foll from 202 pounds (= 14 stone, G pounds) lo nG 
pounds (=11 stonc,2 pound!'), that is lo say, nearly one pound per m:~ck, or fortyA!"iX 

1 Extracted from Bautillg's ''Letter on Corpulence Addressed to tho Public." Fourth 
edition. London, 18G9. 

~Banting saye, in the preface to t11is edition, thnt though formerly speaking of 
sherry as 11 very admissible," ho had since discovered that "it promoted acidity." 
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pounds within n ycnr, the circumference of his bocly at the snme time dimin i:.hing 
ahout twelve nncl one-quarter Engli sh inches. At the Mme time there was impron.·
ment in hi s general health , g reater case in bodily mO\'ement, especially in going up 

sta irs, etc. 
The reduction o f the corpulence was a radical one to this extent that Banting, 

after seeing hi <; weight and bodily circumference nearly approaching the normal 
standard , for the sake o f experiment returned for n while to all forbidden foods 
and bi.! \'erages (except beer), without suffering from a return of the corpulence . 

. J. Yog~l , in lii s useful t reat ise on Corpul ence (l. c.), has triccl 
to :un1 ng1' llal'\' \'.}'B bill o f fare in n. manner mo l·e conformable 
with Gt•m 1an u sages, nncl proposes th e foll owi ng reg imen a~ a 
snitable one [or the removal o[ corpu lence when present: 

1. Breakfast: ('offee without milk or sugar, or with but a smnll quantity of 

lioth, a little lmi~t or biscuit (no butter, no cake~). 
2. S.•cond hrrnkfast, for persons accustomrd to hig h fording: two li g htly hoilc>tl 

eg~>J. a littl e raw lean ham, or other kind of lean m..::ut; one cup of tcu, or one glass 

of light acid wine. 
3. Dinner : One plate of tl1in meat soup, lean meat (bo iled or roast), green ngc· 

tabl<'S1 or compot, a few potatoes, and a littl e bread. 

4. Aflerdinner: C(1.J't'.11oir . 
U. Supper: Meat soup, or ten. with cold meat, lean ham, lightly-boi led eggs, 

sa lad, and a littl e bread. 

Bolh the r schemcs-IIa1Tey·s origim l onp nnc1 thnt imitntl'cl 
from it by \ 'ogel-on th <:> whole con[orn1 to t l10 J'eq ni rements or 
clil'l:try lhrough which the furtllC'r deposition or f:it ohall be l im
ited as m uch as poss ible, and the nlready stort' c1-up rat grnc1-
11nlly used ttp. In both, also, thi s encl ls attairwd in a. ~ i ni ilar 
mannei·, nan1Ply, by the g reatest possibll' diminution o[ the con
sumptio n of fats nnc1 hydrocarbons, with, at the same tim P, the 
introd uction o[ a considerabl e quantity of albumen. IIan'<'y's 
ll't:'atmcnt i:::;, as any one may see by comparing the two, by far 
lhl." more consistent and tl1 e more precise ; ancl since, in dealing 
with persons o r a tirm will, murh in a presc ription depends on 
this lattPr chnrndPr, th l' Engli sh methocl is. nncl will remain in 
mnn.r cases, much tlH' mon• prnrticnlly serdceable. It also gh·r8 
thP p hysician a p:nicle-post whic h will sN1·e to di rPr t him as to 
11ow he sl1oulcl prot'<'Pcl where he finds occasion to make rertai n 
clwnges in the clit>tary rul rs in pa r ticu lnr ra 0<es. He mn st, in 
fact, in all ci 1·cumstnnces strive aft er tl1at numerica l precision 
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which constitutes the one chief cxcellpnce of tht' English l3ant
ting cur~, and mu::;t cle-nrly vrcscribe to the iiatif'nt, by weight 
and measure, how 11wcli he may and shall daily consume of each 
particular article of footl and drink! 

'!'he quantity :rnd quality of the in,qeslct must, l1owc,·er, 
principally dPpend upon how the patient bears the treatment; 
whether, on the one haml, a. consiclera.bl e diminution of the cor
pulence has bePn attained with a diet of this co ncent 1·ation, or 
whether, on the other hand, morbid sy mptoms may not ham 
dcrc.'Jopec.1 tl1ernsc.'lrns during its progress, which indicate lh o 
JH.'rcssity o[ some change in the way o[ relaxation o[ the rnles. 
H snclt symptoms de,·elop themselrns eal'ly antl with great ,·ii:ror 
during n. punctilious carrying out or Hal'n'.is JH'PScription s, the 
clesire<l efft•ct upon the weight of the body can ct•rtainly almost 
ne,·er be looked fo r, though a temporary reduction of the coqrn
Jence rnay almost certainly be reckoned upon. On the contrary, 
in many cases in wliich a pure Banting cure, according to Har· 
vey, has been adopted, unpleasant elfects occur sometimes Ycrr 
soon, someti mes at a latt'r period, which ought not to surpl'isc us 
with suc lt an exclusive dietary. 

In fact, all the disad,·antages that may easily attend an 
almost exclusively albuminous alirnentation, as we have pointecl 
out a lready (see section of Prophylaxb), are pat'ticnlarly liable 
to occur in a hig h degree as a logical result of the Banting 
s_ptem; and hy no means all corpulent iwrsons are like ·w. 
Banting in the fortunate position of being able to submit to the 
stt•1·n demands of the sy stC'm for many months togethe1-, with 
ht'alth othel'\vise undi sturbed. Not a few patients, who have at 
Jirst joyfully undertaken to carry out the lJ·eatment, in the hope 
of being freed from their enormous load of fl esh, ft>el themsph·es 
aflt>r a while so weak and miserable that, although the weight 
has somewhat diminished during the period, they ham to peti
tion earnest ly for an interrnption or the cure. Others conceive 
a temporary insurmountable aversion to the meat regimen, or 
snffp1· from dyspeptic tronbles which make a furtlwr carrying 
out o l' dietary treatment impossible for the time, and make it a 
cliffirnlt matter e\·cn in fnture. \Ve are therefon' pp1·sonally of 
opinion that it is best to a\'Oid the evils thus indicated from the 
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outset, ancl that in ordering a Banting cmr, ram should be taken 
to interrnpt it temporarily at suitable interrnls, so that it may 
not Jw employed continnously for a long period, but ratlwr inter
rupt<'tlly (staccato fashion). Ir care be al"o taken not to prolong 
each period o[ t1·eatment until any considerable Ceding of wt•ak-
11ess or distinct dislike to the diet, or dyspeptic sy mptoms are 
protlucecl, the physician has the great ad rantage of being able, 
during the period of treatment, without other ill-e[erts, to let 
the full vigor of the treatment bear sway. Suppose, foi· instance, 
when a pal ient is iwrsonally very anxious for the· reduction of 
his abnormal fat-padding, or when his corpulence has reached 
troublesome dimensions ancl produced threatening symptoms 
(particula rly connected with the heart), we c'wse him lo adopt a 
rigid Banting regimen for one or two weeks at a. time and se,·eral 
weeks in succession, allowing him, how·evE>r, in the inten·a]s n. 
periocl of rest of four to eight clays, dming which he partakes of 
a smaller quantity of meat, but a larg...- quantity or hydrocar
bons and fats (i n the form of bread, milk, eggs. potatoes), thus 
stol"ing up fresh power for further efforts; we shall bring the 
patient near the desired goal more slo"·ly, but mnch 1110.-e surely, 
ancl with less clanger by this method of proceeding than by im
prnclently ancl pe1·severingly forcing on a Banting cure \\"llieh, in 
the long run, woulcl be extremely trying. \Ye have, inth•Pc1, had 
so much reason to be satisfied with the modifications o[ I his treat
ment just explai ned, in some cases that h'we come under our 
obserrntion and treatment \\"ithin the la ·t year, that \\"U tlo not 
hesitate here most earnestly to recommend others to t1-y it. 

In the rcgulntion of such an intcrrnpted Banting cure we should take care not 
only to cstinrn.tc t.hc weight of the patient rf'pcatcclly during earh period of treat
ment, but to check it properly during the intervals of rest. In no case should it 
ngain reach the point nt which it stood before the commencement of the preceding 
period of treatment. Dy prudent regulation of diet during the interrnl, it is gcn
crully po~ihlc to produce the desired recovery in the patient without allowing the 

weight essentially to increase. 

Besitles the proper modification of the diet, accord inl' to the 
principlPS and methods described, care for J""OJlPr bodily Pxercisc 
furnbhes a [mther important thernpeutic task where corpulence 
is present. \\'hil st we must refer the reader to what we have 
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"1i<1 on this RnbjPct in the sections on etiology and pH>phylaxiR, 
we ,hall 11,.re only obse1Te that theprndfr11l l'Ol'l'!Jillf/ 01il of thP 
ordi nances, which ha\·p for their end an illC'l'ea~l'c.l :-;timnlatioa or 
muscular acti,·ity, is often impeded by diffinilti<·s of all kiwb, 
and should always bP carried out with a certain amount of prn
dPnce. ~ot Lo spmk of the discomfort of patients to whom 
comparativPly in significant budil.r movcnwnts arc a torment, 
bef·attse they imrnecliately fall in to copious swl•a.t ing 1 soon become 
tirL•ll, <incl suffe r from a feeling of oppression (seep. GU), tlie don
ga q/ w1 aeute 01·er-l'.vertio1i qf the heart with r"pid con.scwlive 
lesion ql its muscles, sho ulc1 ne,·c r be enti rely 01·e1'1ookeL1. The 
lll'art, whicl1 in the higher degrees of corpul l'nce is usually sur
rountkd by a thick layer of fat, and e1·en inl<'rpenetmtPcl with 
fat, is in l'OHsC>quence of these anatomical changes, as we saw 
bt>fore, fn11ctionally di~ordercd in a great degree, while it is 
but little Jilted for constant energetic action. If now, in conse
quence of dgorom; bodily mo\·ement and ex:Prtion, a mom«nt:uy 
OH'l'-CXeilemen t O( the heart-muscles HbonJ<l OC:Clll"1 :1.Cnt~• p:uesis, 

or pven acute lethal paralysis of the heart, may be the sorrowfnl 
consequence of such an l'Xcess, as in<1eed the attacks of syncope, 
whirl1 often so sm1c1enly occur in the corpuknt, teach us. \\re 
ha1·e also, in our prophylaxis, to think of another clanger, name
ly , that of rupture of a cerebral vessel with a f atal apoplectic 
seizure, si nce where that athcronm of the arlcri<'S, so common 
in elderly inc1ivic1nal s, is present, it may afford a contwinL1ication 
against too great bodi ly exertion. If the anatomical changes in 
the li emt that we have c1escribec1 c1o not as yet exist, w e 11ave to 
do with a case in which the corpulence itselt is no t very far 
acha11ct•L1. In all circumstances prudence is mhisable, and the 
vii(orous, fatiguing forms of bodily exercise we ha1·e already rc
commendetl as a treatment for corpulence-mountain-climbini(, 
skating, swimming, rowing and gymnastics-should only hL' em

ployed with young co1pulent patients, whose arteries are as yet 
not ri p; id or abnormally fragile; ancl even among these younger 
inc1i vic1uals 011ly in those whose adiposit!J has not reacllecl any 
verv great degree, anc1 who possess a s11. ffeciently powe1:ful 
pulse and a competent ancl s01tnd action ef tlte lteart. \\'ilh all 
other corpulent persons, on the contrary (elderly individuals, and 
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extn'nwly fat nwn \\'ith lincl pnl>P-clrnrnrtP1·), th!' nf01·0snicl forn1,; 
of 111otio11 al'l' quill' ('CJntrainclicntctl and frequPntly c1angc•rou>, 
ina~mud1 as tlu-•y arP of altogt'llwr too Yiolt>nt a nature. 

In onlc•1" ho1\'en·1., that in case,; of this latter kind till' pntic•nt 
ma~· not ]parn th e im portant tenitor.r of 1·0!11ntar.r 11101ilicy 
altof.(Pthel' fallow, that a curati\·e agent f::O unc]ouhtedly inttuen
tial may not lie altogt>thc'r 1wg lPctec1, rare mu8l lw takc·n that the 
CO l'j)ll] ent pc•ro«lll take daily as ?nllf'h boclily exc•1·ci,;e as Ill• can 
ll'ithout r1011!Jrr lo lii111sdf; and that, furthc·1" he shoulcl take 
s11clt 1·.raci.1·" os shall cause /lte leost possi/Jlc distress fo /lie 
ltcart. Slow but long walks upon the levc·l , a proper al!lount of 
ricling aml billiarcl-playing for tho>e \\'ho ha\'C !w .. 11 nln>:Hly ac
c·u:-; folllPll to thl'"P pm:-;uit::; and who liaxe n·gularly kt•pt tht>ir 
hand8 in; finally, tlll' f!l' llller k imb or chnmlwr ~y111 11a :-;til's :m· 
n. fol'm of hmlily t'Xt'l'ti:--''' which may gl'nern lly be pPt'lllitlP<l p,·1·11 

in the liiglu·r <1Pµ;n•<·~ o[ rnrp uh·ncP. tlionp:h not without parlil'll
lar con:--idvration, a11t1 which WP f'houhl 11 ot Ht>glPci PX)ll'P:-i"IY to 
onl<' l' wh<·r~ we m·<• co1111wl1 C'd, for rpa:-;on<::; aln_·~uly m1>11tio111·il, t 1) 

ab:stain from more t'IH'J'gl'lic mf'n~tHl'S. \V(1 can f-'PP thPn'for1• 

that the "imp!P ]H'l'C'<')lt I hat fat pPoplP sh oulcl takP p:ootl c:11·1· of 
thPrn~Pln>s as l'<'µ;:mb llwir bodi{'::-:, f.; hou lcl he RPt fort IL in all p:1r

tieular conditions; :intl it is Cl' tfainly by 110 lll C'~lll:-3 s11pNfl 11 ou:-; 

on tliP part of t lie• php;ic ian in t•aclt inclh·i clual """" l'IP:trly lo 
cktel'111i11e nncl pre:;;erihe ('\'Cll the 11wa::rn r e n.ml form ul' tlte t'Xi' l'

ci::;t• to ht• t:1kP1 1. 

" ' hilt> the• eumti1·c· mNtsnres hi th01to consitlP1'Pcl nr0 p 1·i11<'i
pnlly aclaptc'd fo r com mon and daily empl oy ment, nncl :u·1• "'. 
gentiaJ]\· of a diC'tetir nature, there are ot li rrs farthc•r r c•mon•cl 
from tl;i ::; commonplacP n·gion. wliieh hear on tht1ir faees an PX

ceptional , or, i( y o u pk•ase1 medicinal character in the witl t>:.;t 
::;ense of the t01·m . 

The trmtment hy certa in meclieinal " -aters rightly orc u pi<>s 
thp fir;t pl:trt' in p opulnr farnr as a curnt ive nwthocl in co m-
1111·n!' i11g, nntl a s a pallinti rn met hod in achancPtl ro rpul t>1l<'<'. 
\ \'e may m ntion, among th e first rank of lh l'Se, t11e rtlkali1u' 
springs ef Jlarienbad and Tarasp, the " -aters of whicl1 n1·e 
d runk by patients ei ther clnring a single visit, or better still, 
annually. 
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The waters o[ low tempemture, and conLaining Glauber's 

"1lts an<l sulphuric aci<l, are aloo rich i11 bicarbonate of so<la, 

tdltl owe tho greater part o[ their unin'l·sal celebrity to the dr

cumstance that at these watering-places so many fat people every 

year find I.heir trouble diminished or removed, anc.1 can go hom~ 

after a iew weeks' u~e l\f the watercl con:::;iden1..Uly :::;len<l.e1·er aml 

t:e\·e1·al pounds lighter. 

A morning: promenade at )faricnhad, in the neighborhood of the Krcuzbrunncn, 

will abundaully convince even the non-medical spectator of the world-wide fame of 

this watering-place, us regards tllc cure of corpulence-so great is the crowd of 

:-;iJcni nn1l l•'.ilstafE:i from <:\'cry land which asscm\Jlcs there UcLimcs every morning 

during the season, to walk slowly to drink the prescribed number of goblets ot 

th(! h ~:\ling waters, and Ly and l1y to bct:1kc thcms:h·cs with more hasty steps tu 

those clcganlly-huilt houses which lie concealed 

and which arc dedicated to the miJhtily compelling 

If in the treatment of corpulence we gire lhe crence (or eold 

~prings) C'ontaining (Hauber· s salt:; the ]Jrefcrence O\·er Liu• 

Lher11uc-)[arienba.d, .for instance, over Karlsbad, which lies near 

it-this is principally on account o[ the possible danger of apo

plexy 01· syncope which i.s to be feared from the strongly stinrn
lating ancl o\·er-exciting e[ect o( the hot mineral water on the 

heart; while lhat purgath·e effect whieh \\·e desire abore all is a 

property l)Q!:lsesseU. jn:st as much, or in fact in even a. highe1· 

<legree, by the crence (Marienbad, Tamsp) thnn by the lhermm 

I Kal'lsbad, Yichy). Now it seems to us highly probable thac 

the laxatirn effect o[ these mine1·al waters plays a rer.r imporla11 r 

part in their so clecideclly cumti1·e influence upon corpulenc<> 

At all events, at these watering-placPs we obsorrc that, as a genu 

ral rule, the more powerfully the spring "wodrn" upon th ·: 

patient-that is to say, the more copious the pappy evacu:iti0111 

which daily occur after drinking the "Brunnen" during hi-. 

l"'Om<'nade-thc quicker he gets rid o[ his excessive fat-padding. 

\\"hether the bicarbonate of SOlh which these springs contain in 

great quantity, in addition to lhe purgatirn Glauber's salts, 

exerc iSl'S any decidetl action upon the corpnlenre, as was for

lllPrly bPlievecl, or whether the mixture of this salt simply has the 

desirable effect of rendering the Jong-continued Brunnen cme 

more cmlumble and less irritating to the stomach, as we are per-
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Ro nally inclined to believe, we shall now learn undiscussed. Ar 
any rntf', the decidedly catharti c effec t of the Brunnen cure in 
i\lariPnbad and Tamsp is what we a lways ha1•e most particulal'ly 
to reckon upon when we recommencl it. Since, howernr, it ha ~ 

beP Jl proved by Radziejewski's beautifol researches, that the 
purgatirn effect of Glauber's salts and other salines principally 
cle1wnds upon iucl'eased excitement of the p< rbtaltic motion of 
tlw intesti11es, and that theevacuatiou which occurs after the use 
or neutral salts contains a great quantity or peptones from the 
small intestines, and a lso much more fat than normalfmces, these 
matters apparently not hav ing time to become absorbed, owing 
to the peristaltic storm, such a Brnnnen cure in Marienbad a11<l 
Tarasp must assurrclly be regarded simply as a starvation-cure 
with all its adrn11tages and disadrnntages. It is furth er clea1-, 
howe1·er, that these purgatirn mineral waters, as thernpeuti« 
agr• nts in corpulence, are in the right place wltere a 11zoderate 
amount of starvation is ;ndicatecl-there[ore, in the pletlwrir
corJ111lence of good li vers, who, while using but li ttle exe1·cise. 
take an immoderate quantity or foocl and a fai r sha re of beer or 
winr, thns graduall y becomi ng !'at by a method pursued fre
qnently and by many persons. Here, howe1·er, the Brnnnen cm e 
incontestably affords an eminently approved means or remedy ing 
thr> false relation between supply and expenditu re, or e1·en g1·acl
uall y to turn the tables, ernn if we confine ourselves, in quite 
one-sill ed fashion , simply to the catharLic action of the alkaline 
wat .. 1·s, withont allowing the other accidents of the" cm e," the 
presnibed diet, anrl the regular exel'Cise in the fresh air, to ente1· 
i11to the computation. For, e1·en if we take for granted that the 
patient will go on indulging in hi s lux urions manners or li fe 
d111· i11g hi s u se of the spring. he must, tha nks to the bxath·e 
d!Pct of the minernl water he daily drinks, regularly Jose an-ain 
J>l'r muon a cousiclr>rable portion of what in hi s criminal exCP$S 

Jw has introduced per os, thus being in a cer tain sense like tho• 
sip,·es of the Dana"icls ! 

But there is another circumstance which helps to make the 
fort une or the '· Brnnnen cure," where thi s is pursuecl in the 
locali ty of the spring i tself, namely, that it u snaJly forces evPn 
the most hardened swine as regards the pleasures of the table to 
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make some halt and to undPtgo a tempo1""T rppentance, because 
happily among 1hP public of each IHHti«nlar watp1·ing-place the 
mo""t t1)l'l'ihlP lPgPntb of the edl l'Ol1::5Pq Ul'llC(-'!'3 of l'ITOl'S in cliet, 
owrloat1ing or tht' stomach, etc., lokl Oil the authority oI t•ye-\l'it· 
ne:-;:-;p:-:, an· always going the rou1Kl:::, and al'e ev<'n inclustriously 
fomPntc•d by the phy;icians themseln~s. The desirl' of life and 
fear o[ tlPath, as \l'l'll as the gootl example of others, :rnd abu1·e 
all thP bills-of-fare of the hotel, rigorously kept within the limits 
or tJtp l'llles or t1·eat1tll'1tt, COlllpel to llll\l'Ontt'tl ll'm10crance many 
a gneRt \\'ho at 1101110 woult11"ll'e found it diflicull to ahjllrl' his 
vicPs, or to kt•0p tlu_•m sufficiently in check. BPsidPs, it 1w1xl not 
b<' concPai<•<l that any considt'rable depart '""'s from the n"1al 
diet of tlw B1·llnnPn (qnantitati1·e, or wtn;<' still, qualitative) am 
in reality almost al\l'ays quickly punishctl by unpkasant morhitl 
Rymptoms, '""It as colic antl smart dia1Thu•a; anil although tlwse 
phPnom<'rnt a1·e generally not of a ch:ual'l<'t' that inrnlres tlun
grr to lift', tllt>y nm very dkctual monitor::; to tllP llll]H'llth•nt 
d0hanclH'l', who thinks he has in these each time a wal'lling 
"'munenlo mori." 

If, ho11·t·n•r, we look a little more cloRely aml attenli1·ely into 
tlw mn!'h talked-of Brnnnen diet, we must not only p;ranL that 
it poss<'SS<'S lhe negative excellence of forbidding all food diffi
Clllt of digP,tion :tncl calculated to pl'Oduce Jiaiulence, hllt allow 
it an in1portant part in the positi1·e cff,•ct of the cu1·e. The 
BrnlllH)ll regimen either proscl'ibes altogPtlH•r tlH' use or alcohol, 
or limits it in eaeh case so far as is possible ancl advisable-a 
cireunrntance wl1ich surely fulfils an important indication in all 
c:hPS of corpuh:1nee1 atlt..1 jn many withdraws the <'Huse of the 
clism'c; and which, therefore, is certainly not lightly to be 
exclw10d in summing np the results of the entire "eurtl.'' In 
forbidding butler, as well as fat foods and sances, the Brnnnen 
did come::; very 1war that of the Banting system, to which it is 
:il:-;o n•ry !:lirnilar in prescribing meat-F-01tp$, lean men..t, and gn·en 
'"'g;l'lahlt•o not lik.Ply to ]ll'Oduce flatulenrP, aml a little stell'l'd 
frnit and ht'l"Hl. as tlw articles moot suitc>cl to the table during 
the "•·ur<>." Ttt forbidding raw fruit atlll all al'id food (salad, 
for instancP), it got-':s Iar!lier than the Banting sy~tt>m 1 thonglt 
essc11Lially only on thl' ground that the use o[ this articlt', w!iile 
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the patiPnt is chinking the watPI" is e$JWrially Jiahlt• tu can"' 
eolk. On llu· o ther hand, the granti ng or milk, amylact'tHIS :i11tl 
S\\"l't't food, i~ rather mon• free than in the Banting systt>m. .\ll 
thin;!::; eonsi<lpn•ll, we mn~t, bowe\'er, rceognizc tlH• fad thnt in 
closl'ly following out the dietetic mies hand<'d down from fornu'r 
ti1111·s, tilt' <'orpulPnt gu e~t <leci<ledly Ia1·c:::; Wl'll as n•ganh the 
proposecl eml of his cure, not only bceanso he is hr tlii s nwans 
most Kurl'ly "Jl'lr<'d dyspeptic attacks of an unplt•as:rnt kind, 
but because 011 t11i s di et ho daily ass imilates a c·omparati,·ely 
small qnanlity of fat-producing material wi th a snffit·i pntl y largo 
amount of hl ood -produei11g food. If, finally, \H' mPntion th<' dil
jg11nt wa lking exl' rcisewliich forms :l, part or the• lwforc-dl•:-:crilwcl 
obligation::; o[ residPnce at the spa, we at lt>a::;t anin• at a. rorn
plexity of healing agPnciP:-;, in whiC'h indP<'d tlu· wah•r of tlw 
spring i8 the most jrnporta nt single factor, ln1t i11 whi<·ll thl' intlu
encP::::., takvn togetlH'l', bL•ar a. lt':s:5 con ~pic11ou::; part in tlu• fayor
abh· results in !:-iO many casp~ of this ki11 1l . It i~ at t lw ~am1• ti mo 
e\'idPnt that the full bless ing of the Brnmwn cm<' enn on ly he 
enjoy1·il hr those' COl'Jrn lent persons zrlw 1111rfur;o it 11{ {/11· place 
itst!/', and if po;si\lle rd11rn lliitlu·r y1•11r U!J ?JNtr. Thns only is 
it po"siblc• to bring to bpa1· :ill th e'"' otht•r rowers in thc·ir total
ity, as is desirable in the interest of t l11' pat ic>nt, ancl ns may 
th ere be do11e without dL1mamli 11g from ]1in1 too gn.,at self-con
trol. A Bmnnen rnre undertaken with water SC' nt lo the home 
of the pa tient is nsnrrlly \Jut a lrnlf nwas m·e, l'or 1 lw si1111)le 
rrn~o n that the mngicnl power of intenlietion l'C'~i<l1·nt in thP lifo 
of the watpring-place is wanting to makP till\ st rid <'nrry ing out 
of th<' 1wcessa ry dietary prescriptions" eomparatin'ly err"y duty 
for tlw patic>n t. 

l'\ow, whilt' in cases of plethoric corp111Pnce tlw rrpra tPrl ancl 
copious use of the' alkalirn.• c1t11fe is sp•·<·iallr indi ratPd as a. 
method of trPatment, and should he strietlr rrcommr1u1Pd, in 
cases of ff!Ut111ic corpulrnce this is usually quilP too hrroir a 
met hod. Pa•lY inclh·idnal s, whose pale countenances and ha\lit 
in otltC'l' respc•rts lead us to conclude that in all probability a. 
certain nmonnt of oligof'ythrl:'rnia. is prl'sl'nt, at any rnt1~ ft1el 
thc111 selvcs, as a rnle, afwr a. short use of grPat qnantifi<'s of this 
stro11gJy purgative rnincml water, extraordinarily languid and 
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exhaustetl-to such an extent that it is oftPn rightly thougilt 
, JWl'es~ary to gi"c up pxposing them to the Iurt,lter weakening 

effects o[ such a" cure." This edl consequpnce may be partly 
avoitll'd by causi 11g them to drink the water in but small 
quantities daily, while tht.l ir tliet is richer, the cure l>t' ing thus 
exlentlccl 01·er a longer peri od, or, better still, by choosing alka
line wate1·s of which the laxati1·e effect is slighter, while they 
contain iron, and Lhe l'cfore possess distinctly tonic properties. 
Frnnzensbad, Eisler, Ki ssengen, elc., with their clwlyl.ieate-alka
li11 e wafrrs, eujoy as fayorable a reputation in arncmic as l\Iaricn
bacl in plPthoric co rpulence. In Tarasp, finally, both kinds of 
healing spri11gs are united-a highly desirable choice .fat· two 
chic[ typ<'s o[ the dist'asc, since a portion of the water has the 
chal'act1,1· o[ simple alkaline crellle, while another portion is 
chalybcale as wl'll. The Luciusquelle is the principal represeu
lat irn o[ the fir;t, the Bonifaciusquelle of the secoml species. 
_\ clear cliagnosis o[ the type oE the cliscase according to the 
general habi t of the patient, ancl especially the physical signs of 
the ci rculatory apparatus, forms therefore an indispensable con
dition for tlH' proper choice o[ a watering-place, as respec ts the 
spring, in each case of adiposity. It is not always suffici ent to 
let a patient, who, by goi ng repeatedly lo one of the above-namecl 
watering-places, or by the u se of one particular well, has founcl 
an essential alleviation or hi::; suITering~, to run nga.in next year 
in tl10 olcl rut ancl try a new eclition or the oltl "cnre." The 
type o[ the di sease changes as lime goes by, ancl a case of 
amcmic corpulence may ham de1·elopec1 itself from the plethoric 
form o[ the disease (seep. 671). 

If it be thought that the weakening infltwnce o( a laxative 
Brnmwn cure is, in all circumstances, lo be fearecl in the case of 
a corpulent patient, or if there be other contraindications against 
the employment o[ this mineral water, a ltydriatic tteatme1tt 
may with great advantage be substituted-that is to say, he may 
be advisecl to try the cold-water cure at a well -conducted estab
li shment. P t>1·sonally, we do not hesitate to adjudge to the 
hydriatic treatment at least the same amount or anthentic value 
in the trcatmen t of every form of corpulence as we give to the 
waters of 11arienbac1, Franzensbad, Tarasp, etc. ; and all the less 
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been.use, with the internal and ex ternal employment of watel', wr 
may combine a, regulation of the d iet appropl'iate to the so 111ati1· 
conditions o[ the patient, and abo t11 e use of prcparatiuus of 
iron, when they are indicated by the presence of oligocyth>e mia. 
As to the mode in which these hydrialic p roceedings act upon 
ti s::me-cha 11ge a ncl fat -prnducti ou, we 111ay refer to o ur remarks 
in connect ion with pl'ophyla.xi s (p. 714.). Tht·ough simple cold 
affusions or baths the general ti ssue-change is accelera cec.1 a.11d 
tht> consumption of the stol'ed-up fat in tl.J e production of l1 ea t 
increased, while the proc1L1ction of ca.rbon is also increased ; a nd 
the same thing ta.kes pla.ce to a much g rea ter exteut, tlnou11h 
more ma nifo lLl a.nd effectual rnethods o[ applica tion of coltl 
water, in the hydropa thi c cm e. At the same tin 1<· there is most 
probably also a mo re ac ti ve new pl'oduction of the reel col'pus
cles, which, in a manner we have repeatedly described, acts as a 
hinclerance to the tendency to fur ther fat -pl'Oduct ion. 

Sinee the p neumatic method of treatment has come more 
into frwor, a ncl in ma ny places sui table ca binets ha ve bt'en 
erected for the breathing of cornpre~sed air, this physical agl' nt 
has lately b~en wa rmly recommended fo r corp ulence by some, 
and espec iall y Samlahl.' \Ye possess no incli\·id ual obserrntions 
concerning i ts action in the morbid coudition or the orga nis111, 
ancl cannot therefore confirm the favol'able results of o thers from 
direct experi ence. These, howel'er, c1ecicledl y rail for Inrthei· 
researches in the same di rec tion, a ml desene the attention of 
sul' h physicians as desire to treat corpulence therapeutically, in 
a ra tional physiological manner; fol', since we must suppose 
that under increased air-pressure Lhcre \\'ill be a con esponcling 
increase in the weigh t of oxygen absorbed in eaeh nni t of the 
blood-plas ma of the pulmonary blood, a nd that this increase 
will be stol'ed up in the reel bl ood-di sks, we must also assume 

. that, during each s itting, as a necessary temporary action o [ tli e 
pnPurna ti c treatment, the hmmoglob in contai1wd in these d isk s 
will also be mol'e densely charged wi th oxygen. But on thi s 
denser charging depends the possibili ty o[ a, bri sket' a nd mol'e 

1 Metlic inskt Archiv atgivet af Lri mre vid Caroliuska Institutet i Stockholm. Vol. I. 
p. 1 ct seq. 
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en<>1·gptic oxidation-process in the whole region or the direct 
acti1·ity of the blood, ancl thus one C'omlition iti fulfilletl which, 
und\'r other tircum;tance; farnrable to the 1n·oc<'S:l of animal 
comhnstion, will, at any rate, prom its\'I[ rather fal'Orable to a 
climini"l"•cl than an increased te11dency to fat-pro<lnction. 

\\\•finally mention, among the n1etlica111ents which h:11·e been 
emvloy<'tl in the clirect contest with corpulpnce, aml are still 
recommcntkcl by nmny, the preparation; of iodine, aml espe
cially 11ii11aal waters which confoin it-as, for instance, the 
A<lPlheidsquelle at IIeilbrnnn (Jeittelcs), iodide qf' potassium 
(Bright), iodide of iron, etc. 'l'ho co111111on tangle (f11c11s resi
culos11s), extolled by Duchesne-Dupa1·r with g1·t•at emphasis as 
a trne spec ili c against morbid acliposity, also belongs to this 
catego1')', the watery alcoholic extract prepa1'Ptl from tllis alga, 
gin·n in llo::;Ps of thirty grains three times daily, being said 
quickly to reduce the abnormal size of the brxl.r :11Hl \\'l'ight of 
the patient (with increased dimesi8), c1·cn in obstinate aml se1-ere 
cases of polysal'ida. Thb proposl'd employnu•nt of ioclilw-eon· 
tailling drng; in corpulence is apparently basPtl on the 11otion 
that iodine as an antiplastic drug will chPck the mo,.hid tlen•l
opment Of [atty tissuP. and l'l'Pn prnduce rpa!Jso1·ption o{ the 
all'eady cleveloped tissuP. It therefore inl'Oil'es, prnpel'iy s1wak
ing, a t1 is ti net theoretic conception o[ tlie pathological histology 
of the disc>asc, since it presupposes not lll <' l'l' iy an inc1·paspcl dis
tention with fat of the already formecl, loose con11<•di1·e tissue 
(the fatty tissue), but evidently also a true 11rolife1·ation (new 
cell-fo rniati on) of this tissue. Now, as this anatomical qnc>stion, 
which we 1"11•e bPen rompellecl repeated ly to touch upon in the 
progrt>ss of our cliseours<\ is itsPlf not yet Jinallr s0ltlec1, while 
the afoiesait1 pharmaco-d_rnarnic charncter of iodi1w is likewise 
the theme of some controversy, we can at present on ly claim 
for the iodine trPatment, strictly speaking, an empiric rnlue 
arnl no rational cliaractcr. At the same time the n•stilt; which 
the obse1·valions of Bright, Duchcsno-Duparc, ancl others, hm·e 
gin·n l'Pally seem to lmrn jn some dc•greB jnslifiPcl the aborn 
th<>o1·ptic <·o nception, ancl further expe1·i111ents with tlwse clrngs 
sm·l~Jy t:iPL'lll muelt to be clesirec1. \Ye also remember hadng 
seen l'l'peateclly in non-febrile patients, who hatl been taking 
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iodide of pota•sium constantly for a long time for cPrtain otlwr 
tlu·ra.peutic euds, so great a reduction o.f their normal ht·p:uhlin,!._~;, 
that we rnn by no means deny tlue pm;sibility of a positi,·ely 
bt•ndidal an ion oC iodine in morbid polyoarkict. .\lthoug-h, 
tltt>rdort', Wt' ha,·e as yet no indi\'iclual expt•t·ience of the utility 
oC preparations of iotline specially in corp11/cnee, we shonlcl noL 
lwoilate a rnome11t to employ them exp1'1·imenlal ly in serious 
Ca~C8 of the tli:::il'U.::ie, if the prm•iOlltily 1lll'llliOIH.'d lll l:'ans of a 
diffon·nt killll ltatl left us in the lurch, a11d there were strong 
illllil'alions to procure the patient relief by any mea ns wliatm·er. 
J m~t as littlP, however, do we wi:::;h to brin~ tl1e preparntions of 
ioc1i 111•, i111'Juding the fncus i·ecommentled by DudH·:me-Dnparc, 
into m·w repute.:., or to propose them for use in all cases. 

In ma11y C'a::;t•ti of coqmlence, ancl es1wcially 8Ul'h as nrP Yery 
far adrnncetl, besitles the essential treatment of th~ mo1·bicl con
dition itst""lf, a symptomatic therapcusi:s for tht:. warding off nnd 
l't"'J11ontl of its mo::;t troublesome and dnngerou:::; phenomena 
claim::; a pliltl.). '!'his ha::; frequt~ntly 1 for in~tanee, to dedt5c l't'lll

''diPs for the h ypnidrosis of the patient, or in other casp,; for 
tlw troublPSOlllP scUorrlla'a, :rnd in other:::; again for tl1e infrdri
r101101ts and l'l'Zf'JJWfoUS inflnrnmatory })1'0l'L'!5SC8 o[ the external 
8kin in C!'l'lain lornlities or the botly lll l'ntio 11ed bl'fon'. The pro
fmm swl•ati11g is, it is trne, inn. certain sense :tpptu·p11t1y a physi
ological correcli\'l' of ihP hintlt•rance or the radiation O( heat, 
and''" such, st ri ctly s1waking. slionld not lw the occasion of a11y 
trt>at111P11t. lt, 1W\\·pyp1·, con:::;titutPS a. symptom which mmally 
, . ., ,T painfnlly O]l]H'esses the patient. am1 is in reality excessive, 
inasn1uch as the sweat-glands of corpnh·nt indi,·idna l · often 
apparently fall into a condition of pathological lt!fpcrkl'i11ia, 
from too fn·quPnt physiological stimulation, and then. e\·en 
wlu1 11 the body i:s at rest, or when the sur1·ou1uling air is of mod
erate tPmpPl'ature. cont inue theit· inunockra.tu secretion. £\._s, 
bt•,ir1PH, tht' hypt'ridrosis is " partial cause of the troublesome 
intt'ltrigo and telczema. and also makes corpulent indh·hluals 
pnrti<·ularly liable to di~Pases proclucet1 by eolt1 (ca l:nrhal and 
rheumatic a[ections), tl1ern is every re:rnon for not allowing H to 
g-ain the npper ha1H.l too much. As 111 va11s o[ cheeki ng this 
hyperillrosis, such general measures as coll! ablttlions, baths. a nil 
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hydl'iatic procec1u1·es, ol' frequent washing or the surface of lhe 
body with water and ,·inegar (in the pI'oportion of about 1 [of 
vinegal'?] to 3), with decoction of sage and other slightly ast1fo. 
gen~ lotions. In the higher degrees of seborrllr£a the regnlal' use 
of alcoholic and ethereal lotions proves most efli caciotts, less by 
di111inhhing the abnormal secretion itself than by dissoldng 
and caJTying off a pol'tion of i t. For intertrigo, when it is 
present, the ordinary sprinkling· powder of lycopodium or starch 
(sublillissime pnlverizatum) may be used, and to this may fitly 
be addec1 as an astringent a little oxide of zinc (in the proportion 
of 1 to S); ancl fo 1· the sake of the perfume, a little bcnzoin, a Yel'r 
small quantity of oil of roses, or any other perfume. Finally, if 
se1'ious eczema has occmred, the ordinary applications (astringent 
ointments, especially those containing preparntions of lead, white 
precipitate, etc., or lotions of tannin , corrosive sublimate, etc.) 
may be ernpl oy<>d. But, in advanced cases of eol'pulence, nrneh 
more impol'tant than the tl'catment of skin.symptoms is tlle con
test with tlle symptoms of disorders qf' the circulation. 'l'he mure 
complete the c1e,·elopment of a condi tion of permanent weak
m•ss of the lwa tt in the pati0nt, and the more rnanife; t the dl've. 
lopmcnt of cyanosis and dropsical symptoms, the more impern· 
ti,·e grows the task of the physic ian to keep the heart's action 
itself properly regular as long as possibl e, by a general tonic 
treatment. Ile must, therefore, order the preparations of iron 
and a strong meat diet, anc1 must carefully protect the patient 
from over. exertion of the heart, anc1 let him as occasion requires 
have heart·tonics, such as digitali s. \Vhere dropsy is present, 
this must ba treated by exciting diuresis (by means of digitali s, 
squill, acetate of potash, boro·tartrate of potash, etc.), in order 
to diminish it ; or by the occasional use of dl'astics, to get rid 
of it. In some cases of extreme corpulenee with ca1·diac d<'gen
era tion, wl1ere there was al so great swelling o[ the lh·er and 
ascit<'S um1sually prevailed over the other drnpsical symptoms, 
a combination of cligitnlis and calomel (morning ancl evening, a 
powdPr to be taken, composed of one and a half grnins each of 
digitalis ancl ca lomel, anc1 eight grains of white suga r) provec1 
in our hands very efficacious as a diuretic and dra;t ie prescrip
tion. The diaphoretic method so useful in most eases of dropsy 
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seems less suitable as a hydrngogue trea tment where there is 
corpulence, because a Inrther increase o[ the secretion of weat 
in a patient who is already predisposed to sweating is certa inly 
not advisable. That finally, in cases of 1wcessity, we must some
times proceed to e,·acuate the transuded ll u i(l by punctnt-.', rP
quires no further discussion. Besides the dangers of chronic 
weakness of the heart and its consequences, corpulent pa tients 
are in clanger of acute attacks of insu:fficiency of tlle heart and 
sudden general collapse. The treatment wi th respect to thi s 
must be chiefly prophylactic-that is to say, the ])a tient must as 
much as possible be gna1·anteed aga inst such attacks by the for
billding of violent bod il y mornments, and the withdrawal of 
causes of mental emotion ; where thi s cannot be done, the ordi
nary powerful restorati,·es mnst be employed. Finally, we 
must not forget to pay proper a ttention to the most ordinary 
sympto matic indica tions, to see to the bowels, giving slight lax
atives when constipntio11 is present; to pay a ttention to the ap
pPtite and d igestion of the patient, ancl to stir them up occasion
all y wi th suitable p1·escrip tions (bi tter arnmatics, alkaline car
bonatPs, preparations of rhu barb), when thi s seems necessa1-y, 
ett., etc. 

ConC"Prning the special treatment of the particul ar complira
tions of corpulence, we must refor the reader to the corresponding 
SPct ions of this Cyclopax1ia. " ' e mnst, however, a t the conclusion 
of this chapter, again generally refe1· to the greater malignilJ! 
of interc11rre11t morbid processes, especially those qf a f ebrile 
nature, in co17ntlent individuals. This nat nrally requires, from 
the therap eutic point qf view, also particular attention, and 
makes great foresight, as well as prudence, imperatively necPs
sary in treating the complication, espPcially whPn it is of a fpb-
1·il e nature. The principal cause of the comparatively slight 
power of resistance 111 anifestecl by the corpulent li es, as befo re 
mentioned, in the laxity qf tlteir constitution-that is, in the 
comparatively small power of physiological reproduction ancl 
restitution of their bloocl ancl other tissnes of the body ; fre
quently also (and, incleed, in all cases of anremic corpulencP), 
in the presence of true oligocytliamia, which latter ma y ve1y 
easily proceed from habitual sluggishness of blood-production as 
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a. resulting 11hrnonwnon. It is now quite cl1}nr wl1y1 nc;; a. grneral 
rnlP1 in rorpnlrnt iwrsons who are seriously ::lfT1•<:tC?cl otht>1wise, 
it is necPs"ll'j' to an>i<l, as fa!' as possible, all mocles of tl'eatnwnt 
of a WU1ku1illf/ natu1·p, an(l why it is often <l<'ei<h-dly dangel'OLLS 
to employ, in the tl'eatment of the comp lication-; whid1 occu1., 
curatirc llll':lSL11·es of whicl1 the p l'incipal or sccondal'y effect will 
be the !t»sPning o[ the 1·ita l substance of the body, and pa,.tiC'l1-
larl y of tlw 1wl bloocl-col'puscles. Bleeding, c1·c n in the form of 
leechi 11 ~, is, with p:-:tients who labor under inflanunntory disease, 
umler all ci1·cumstarn·p:s a. two-edgPcl weapon, w]1ich m11 <'h oftPner 
does harm 0 11 the wrong sicle thn11 gooLl on the right side. 'rhe 
sa me h oltls good, though in a less deg,.ee, with oilier rfrpldory 
111rHfrs qf' lrert!me11t-the continaal use of lo:catitr·s and the use 
qf 11u·rr·111'!/ in ca>es in which, besides th<• inl<'l'CUJTPnt affPetion 
we ha1·e dirP<'tiy to tl'mt. tlwre is habitual corp1tlPnce preseut. 
All th<>se therapPHtic methods oup;ht, as a rill <', wlH·n tlw corpu
lence is rather o[ nn ana~111ic character, al"·ays to he em ployed 
with great pnidence, ancl nen•r for any g reat ]Pngth of time. 
'rile gellPl':ll prinf'iplP in the tl'('fltlllent Of e,·ery kirn..1 Of in tercur
l'ent co111plirntion of acl iposity must tlwn he: that 1-1·rrytlu'11g 
is lo be rtl'Oiderl t!wt miglit easily romplf'Lely destroy llie C'onst i
tulio11, olready, without this, inclined lo rapid exltmistion, ond 
under the fresh load qf the new complication. 

In opposition to thi s rather negrdioe and proliibitorv thera
peutic principle [1·eq1tently stands another just as important and 
m ore em i1w 11 tly positil'e, namely, that when the compliratin,q 
aj1"dio11 i.~ itself qf a debilitating nature, it slumld be deprited 
of flu's clwrnrter as rnuelt as possible. It is, therefo1·e. 111ani[est 
that the most mclieal indication is the aborti1'e tJ'P:ltment of the 
complication. \\' her<> this is possible it is therefore indicated, 
not only for reasons of general utility, but with spec ial re rerence 
to the already exist ing constitutional affection of which corpu
lence is the ontll'arcl and l"i sible sign. \\'hen, on the contrary, 
as is often the case, this abortire treatment is not possible, in 
treating the complication those symptoms.from wllichtliedanger 
of ,qenerrtl exhaustion is most to be f enrerl must be most merget
frrtll?J combated. This l"tte1· indication is especially important 
where the compli cat ion is of a febrile nature; but at the same 
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time it must lw tnkPn as an established fart that in frh1·ilP rlis
ea~PH the chit->( danger O( exhaustion pl'OCl'l'(b rmm /Ju j'f· /'f't 

its1·(/'. Lln e111·rr1t1ir· slru(lgle with lltej;/,,.ifr pmr·r·ss, ll\· n11·ans 
of thP most appropl'iate internal remeuies (quinine, >alie):lic- ark. 
digitalis) is, thprpfore, evidently the first task of thPrnpPnlics, 
and. morpovp1·, oft<'n enough the only nwans of ~axing tlit• lh·es 
Of l'Orpu l<•nt JlPl'SOnS who are attacked by SCriOllS febrile dis"'1SPS. 
N1r11"d or insufficient exhibition oj' those inll'rnal anlipyn·lics 
wl1ir'li are litre spec·iall!J required is, on /he oilier lwnd. ul111ost 
efJ"i1•aln1t lo llw sr1cnjlce q/ the patie11l. \\'e an• finally per
suarlo•cl lliat tl1<• much talkl'cl-of exre:;si,·e mortality of ihP l'Or
pnl<'nt in fp\JrilP ubPaSeS might-not indeeu aJtOgPlhPr, bnl [O a 
CL'l'lain eXIPnt-be approximatc•cl to tl1<· orrlinary len·I of ft.h1·ile 
mortality, if llw sl1y1wss of employing the apprnpl'iate anlipyre
ties in ~ueh ra:-;Ps in .rn.ffici('}1tl!/ larr;e do.~'<'8 WPl'e 111on• g'P11PJ'ally 

O\'Pl'('OlllC'. 'l'he·se large lloSL'S. if tliP rulPH ]aid down h.\~ 11s i11 
another part of this \'Ohune (eee p. -!.HJ lw >t1frtly aclhPrecl 
to. oo fat· from putting the patit•nt's lift• in clan!!Pr hy th•• prn
clnction of >Prions collapse, are rathe1· rnlcnlnlPcl continn:tlly to 
ward thi:-i off, !-;i11ce on Pach rPpetitio11. by lrnn:-:iPntlr alh·riating 
or intenupting the frlwilP procpss, thf'Y transiPntly pnral.n'.<' the 
clelPte l' ious in1lnt•nce upon the f11nrtion an1l nutrition o[ tlw l1<·al't 
and other vital org:rns, thus in many <':'l~rt-l h::q)pily prt>:3<'1Ting 
the l if<' oI tlll' patiPnt nntil the spontniwons rPsoli1tion of the 
compli cat ing affection. That we shoul<11wit llf•r span• Rtin111lants, 
nor from tll r hPginni ng of thf> fever ah:::t~lin front 1)rc•:.;p1·vin.z the 
organic functions of tliP patient from total clPrn.ngPmPnt, by ::t 

di<'t pl'opel'lr aclaplt•cl to his r1•al nutrition. is sPlf-p1·icknt. At 
l1•ast it is so mueh RO to ou1·t:eln?s, that wr han~ 1wl'e n·nt11red 
exprt'ssly lo rPf•'I' to this point only lwcan:<P we ha1·p unfortu
nately seen this >o important tlwrnpentic clnt,r 1wgh'C'tC'c1 by olhe1·s. 
If, in speaking of t111• lrratment qffever in r·orp11le11t i11r7i1•id11ols, 
wr h:i1·e laid tlw chief emphasis upon n tn·ntmPnt by clrng;; as 
enrrgetic as possiblr-hy large doses of qnininr (:30 to 4fi grnins 
daily in single do~rs). or :<alirylic arid (70 to no grains in the 
snnw way'). or by thf' rombination of one or other of tl1ese two 

-- --
1 On nccount or the many conflicting opinions respecting the anlipyrctic influence of 

salicylic acid which have recently been exp1·essed, n.nd of the statement which attri-
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dl'tH\"S with digitalis, according to the methoc1 gh·en on p. 4-17-
and have said nothing so far about the cold.waltr treat111ud of 
thP [,.,.,,,., w0 h::n·e done so not merely because this latle1· repre
SPnts simply a symptomatic and not an essential treatment of the 
fe\'C'I", hut more particularly because tlte lt!Jdriatic process, for 
reowns gireu alread!J (seep. G83}, has co111paralil'el!J little cool
ing power in tlte case f!f flll persons. But, since it is just in 
such cases that the danger of fever is particularly great, that 
the physicinn who trnsts to cold water alone, in tL trPatment of 
febrile complications in corpulence, is ev idently in a certain rnan
nPr like a very imprnclent general, who, while the enemy concen~ 
trates itself and attacks him in overwhelming force, c1i:ipenses with 
tht• lwst p:ut or his own arnilable strength, and with the weak 
remainder of his troops makes a hopeless resistance. This com
parison is not extended to the proscribing the cold-water treat. 
ment altog0lhe1· in such cases. On the contrary, this remonstrance 
is contailwd in it: tltat we slto11lcl at all limes hold oursclres 
ready to co111bat the danger willt all lite means at our disposal, 
and in fe,·er, bPsides the treatment by drugs, should set cne1·g~ti

cnlly to work when possible with onr hydriatic anlipyretic,, so 
as in some c1<'grec to obviate the disndrnntages o[ the position. 

bute~ to it dangerous caustic effocts. we fbd ourselves here compelled to make the 
cxprc~s declaration tbnt the preparation used by ?IS (procured from the Schweitzerhalle 
at Jlaslc) acts powerfully aud surely in the doses recorded, and that often employing it 
in the form of Limom•in capsules, even after kng·continucd m;e1 we have never found, 
in any case in which we had occasion to make a post-mo1·tem examination, any caustic 
action whatever iu stomach. intestines, etc. 



SCROFULOSIS, 

AFFECTIONS OF THE LYMPHATIC GLANDS 

rn GENERAL. 

:BIRCH-HIRSCHFELD. 

VOL. XVI.-47 





8CROFULOS1S AXD AFFECTIONS OF TI-IE LYM
PHATIC GLANDS IN GENERAL. 

Introductory Remarks. 

Tm: rathological position of the lymphatir glancls is cleter
mi1wll mainly by two rP!ation". The lymphatic glanils must be 
('on:;idert_•c.l a.s dt~licatrly porou::; filtPii 11g apparatu::;1•:::., through 
"-hich iwt·colates the ly111ph flowing away from the ti:-;sm•s1 whil·· 
in certain J'<'giom; the rnaterfrib recein!d by tho inltrnal 8u1fatt' 

o[ the body pass through the lymphatic glamh. 'Ye find these 
gl:lnch, :l('eonl ingly, mo::;t numerously cl(•,·clo1wc.l when• they cor
n·sponil with 01·ga ns which lJaye the most intimate contact with 
tlw external worl<l (lung", alimentary canal). 

By this relation we can umlerstaml the most intimate connec
tion which exists hclwPen the discasl'S of the lymphatic glands 
aml the rnorhi<l changl's of the parts from which thl'y receirn 
tht>ir lymph. J1»t as we may with certainty clisc·on•r the fine 
gmnules of coloring matter introducecl into the ,kin for thu pur-
11o~e of tattooing, in thu corresponding lymphatic glands, so we 
may IJe sure of finding molecular substanC<'::5 endowed with ini
tating pro1wrti<'"· which in some manner entere<l the 1wriplwral 
ti"Slll':<, Jilten•d oil' by the lymphatic glands, and acting there al>o 
as irritants. At pre,;ent we ani compellecl to accept the theory 
that a cons ickrahle number of contagious ancl infectious pro
ee::,;sp::-; arc <·m1sed by snch irritating molecular substancrs, nrn~ 
from tlii8 we can readily unclerstand that wherever an infoctiouo 
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process is establi sh1•d in the periphery the eoJTl'Sponding lym
phatic glands b<"l!in to swel l, as a rnle i111nwiliatPly-and most 
decidedly, Loo-whPnerer tlw inf1.;•ct iow::i matLPr has penetrated 
more cleepl.1- into t 111· tissues. It is onl.r 1wcessa ry to refer, in 
this respect, to the swellinµ:s of the Jympl<atic g lanus in erysipe
las, diphtheritis, phlcgmon, and numerous other infectious ui s· 
eases. 

\Ve have, however, not always to deal with material s rece ivccl 
from without. 'l'he lymphatic glands participate in other dis
eases of the region in which their afferent vessels have their 1-.1di
cles; any simpl e intlamma tory ]ll'Ol'l'SS (as OllP creatl•d by me
chan ical causes) may cany from the tissues fl ooded with cxndetl 
cons tituents of the bloocl to the lymphatic g lands mate1·ials 
which set up hyperpl astic cell-proli[,•ra tio11 in the lattl' r. 'l'o a 
titill greater degree the lymvlmtic glands am t>xpmwd to inrnsion 
by the elements of certain neoplasms. The qui cker the rate at 
which }Jroliferation takes place in a trnnor 1 the greatPr the number 
of cells, and the looser the conm•ction of the indidllual elements 
of the tumor between ca.ch otl1er1 the more c•asily will cell s and 
cytoblasts of the tumor get in to tlw interstices of the tissues. 
into the lymphatic vessels, arnl fartlwr on in to the .lymphatic 
glands, there to undergo fnrthe l' ckvelopment. Thus we recog
nize the infection of the corresponding lymphatic g lands neai·est 
to the seat of the prilllary tnlllor a s an almost pathognomonic 
~ymptom of the malignant characte r of certain neoplasms, and, 
whene\'er these al'e b~·yorn1 ou1· means of immediate inves tigation, 
we lay the g reatt\st st ress 011 this circumstance. 

It is easily sel'n from the abol'e-mentionecl 1·plations that the 
diseases of lymphatic glands are essPntiall y of a s1;111pol/1elic 
character; but "''' have to 1vnwrnber, on the other hand, that 
these g lands a re the seats of lh·ely phy,;iological cell-formation. 
ancl that their strnr-ture is conformable to the type of a recent, 
as it WPl'P1 unfi11i slH-'ll t i::ssnc. 

X ow, i[ Wt' rt•t·oµ;11ize in CPrtain constitution~ :1 !-'pPcial anomaly 
in t]w l'(~attion whirh the tissue:::; show under initating influe nces, 
11·e Rltall at onep nndl'rstand h ow such dev iations 11u111 ifl'st them
'elves princ·ipall .v in the lymphatic glands, ancl how, under such 
drcuu1stances, irritants acting from the periphery may ernlve 
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important proceRses o[ di seaRe in them. In snch cases the affec
tion of th<' lymphatic glanus "-ill assume the ch:il'al'ter o[,a cer
tain indcpen<lence, although originally it wa~ not an idiopn.thic 
one. 

Compareu with the abo1·e-mentioned diseasPsof the lymphati<
~lands, th<' st1ictly idiopathi c ones form only a "'uall group, nncl 
in some of these even we may suppose that tlw affection o[ the 
glands only appmrs to be a primary one, simply beca use we do 
nor y<'t know by what initant the disease has bel'!l prnduced. II', 
titl'l'e fOl'l', we divide the di seases of lymphatic g lands into thl'l'P 
sections, it is sc lf-e1· iclent that all sympathetic a.fjections f!l 
glands must be classifi ed with those pathological processes to 
which tlwy owe tl1 <'i r origin. Ju thi s respect the behal'i or of 
lymphatic g larnh, <'Spec ially in infel'tions di>eases, has all'eady 
been acrountC'd for in numerous p:1s::mgPs of this work. 

The second di1·i,ion has lo be treated dilierently. \\"e are 
accn,;tonwd lo ro mpl'i se undet· the ntllll e or suof11/011s affretio11s 
not only tho"' afl'Pc ti ons or lymplwtie g lands whicl1, although of 
RPcom1a 1-y ori~i11 lik~ the foregoing. ac:q uire a relatite indrpnl
denr·e, in consPC]LLPJLr<> of a certain predisposition q/' the tisrnes, 
but also in·ocPSSPS in otl 1er orgaJLs subject to tlw '"Ill" constitu 
tional infl11 t• 1we. ThP affections or the lymphatic g lands play so 
important a part in tlwst>, that, although Dilly a partial phenome
noll o[ the 0ntire pt·ocesR, tht>y ha1·e always b1•en considPt'l'cl as 
the PSSP ntial (l]l'llll'llt of this )Jl'OCPSS. and it has bN'0111(\ :1. uni ver
sa[ practice to tt·<'at of scrofulosis under the lteacl of affections 
of the lymphatie g lands. 

or the thil'd group, finally. which comprises the idiopatltic 
aJfrctions o[ lymphatic glands. some members ltrtre alrPady hPen 
treated of, espPe ially those which, separately or in connection 
with analogous changPs in th e rernaining lymphatic ti:0:,sues 
1splee11, bone-marrow). form the basis of leuklw•1r1irt. Then' re
main~, COlN'C]UentJy, Only U certain part of this group for special 
eonsiderntion: and here we ha m to remember that we are tread
ing on border-ground between the domains of Medicine and 
'.Ju rgery. 
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ing authors: .lforton, Baillie, Purtal, Bayle, J,ai.:1111ee, A11dml, Crm:cilldcr, 
rillemiu, llojjinrum, Buhl, Waldenburg, Klebs, and others. • 

Historical Remarks. 

The histol'y of Scl'ofLLlosis cannot be separated fl'om that of 
tubercnlosis. In su!'veying the deYelopment of pathologit"al 
ideas. 'W Jinc1 that at certain periods tuhel'culosis cornpl'ist>s only 
a pal'l of the territol'y of scrofulosis, while at othel's the term 
tuberculosis becomes tlie general one to which scrofolosis subor
di11ates itself as a relatively unimportant subdivision. 

Although it seemPd at different tinws as if pathologists had 
sncc~PdPd in drawing a distinct dividing linP bPtWPf1 11 tnhercu
lo -is and scroiulosis, the barriers were brok~n through again 
$OOn aftel' being estahli shed. Just at the prPsent time their ter-
1·itories overlap each other to such an extent that the question 
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may again be raised whether a separation or scrofnlosis from 
tuberculosis be jllstifiecl. Under such circumstances it seems 
necessary to institllte a somewhat more detailed investigation 
into the historical development of these theories, because in this 
way the best basis may be fonncl for a definition of scrofulosis. 
_\ review of this kind is moreover also of great interest, because 
it shows the coincidence of some of the most recent theories with 
very ancient Yiews. 

'J'he term scrofulosis is connected with the tumefaction of 
the lymphatic glands of the neck, which even to-day is looked 
upon as a very chamcteristic element of this affection. The "xo•· 
Qrt8e;·" of Hippocrates was trauslatecl into the Latin "scrofn
lle," alt hongh it is true the older Roman anthors made use of 
the term "stn1111a" for these tumors. It was intendNl to give 
promi1wnce to the similarity ]Jr<'sented by the thickened neck. 
the diminished prominence of the chin, and the swelled upper 
lip-all consequences of the swelling of the glands-with the 
physiognorny or the hog. It is less probable that this term was 
selected, because glandular tumors also occnr not unfreqnently 
in the hog.' That the ancients were acquainted with scrofu
lous affections of the glands as obstinate forms or cl isease fra
quenlly occurring in yonng subjects, may be prOVL'll from the 
works or Hippocrates, Celsus, and others. 

'I'hc term" tubercle," in the specific sense in which it is used by modern authors, 
<:annot be found in the works of ancient writers. as Vird1ow has satisfactorily 
demonstrated. It is used by these exclusively in its mol'phological meaning. Neither 
do;.:s th r> Greek term P"ft« , which is often translated with "tubcrcl~," correspond 
with til e meaning which is given to it to-day, chc it might he maintained that Hip
popratcs already placed the scrofulous tumors of tile glan<ls by the side of the 
tuberculous ones, "z11it1ouf1c; 1em TdV.ci qi1•µ.(:nn.'' The term 'f'ifta. is principally used 

for accmuula.tious of pus, especially for cold abscess. 

The tubercle was at all e,-ents unknown to Ilippocrates. Pul
monary phthisis was considered as a disease caused by suppura
tion of the lung. 

i\frdimval authors, who in the main followed the teachings of 
the ancients, were eqnally unacquainted with the tubercle, and 

1 See Kortum
1 

1. c. I. page 33. 
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could not therefore attempt to refer to it the existence of scrof
ulo'i". In the sixteenth and seventeenth centnrie~ . howe,·er, 
thP rbing "tudy of anatomy and the more frequent autopsies led 
LO h<"lt<'r atquaintance with the post-lllortem app<'arances of pul· 
monary phthbis, a.ml then began also the colllparison of the 
tubt•rcks fonncl in the lungs with scrofu lous lymphatic glands. 
In this way kylvins was led to tlw hypothesis of the normal 
existPnce in the lungs nncl other organs o( PXC(•e<.li ngly minntfl 
glands, invisible in t heir physiological or healthy condition, 
wlliell, a certain predisposition being g iven, g row lnrgp1·, suppu
rate, ancl give ri se lo phthisis. This hypothesis, tl1at pul111on· 
ary tubercles are formations analogous to scrofn lous lymphat ic 
glands, remai1wd wen:Llcnt for a long time. \\'harton call s tnber
cles of tile lungs "gl::tnllnlrc achentitirc morhoscc;" )forgagn i 
recognizPS the similarity~ Morton imagines scrofu lom; Jlhfhi:sis 
to be the most frequent form of pulmonary consnmpt ion. and 
explains it by the choking-up of a certain gland-likP part of 
the lung. A reaction against the identification of the two pro
cesses began with the d iscovery of miliary tubercles. Stark. and 
especially Reid, opposed the view that ind,ible glancls oc·eu1wd 
normally in the lungs. Cullen, on the other sitle, who refers 
the origin of scrofulosis to a specific scroful ous poison (acl"i· 
monin. scrofn losa), lays stress on the appamnt icl t•11ti 1y of the 
matter expectorated from ulcerated pulmonary tubernl<•s in a 
very g1·eat number of cases with that by which scrofnlosis is 
can ·eel. 

\\' lwn , towards the encl of the eigh teenth century, srrofu
losis became t he subject of '1 lively d iscussion, stimulated by the 
prize problems of diverse medical associations, aut hors sti ll 
moved within the sphere of these theories. A 11 essential prog
ress is, however, observed in another direction. The ancients 
saw the essence of scrofulosis in the glandular tumors. although 
recognizing their origin on a constitutional basis. (H ippocrates, 
for example, and Galenns, in similar manner, refers scrofn losis 
to a pitnitons and cold condition of the humors.) The know
ledge, however, that this disease not only manifests itself in 
the g landu lar tumors, but also shows itself in certa in pecu
liarities of the general habit of the bocly, and makes itself felt. 
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during the progress of morbid processes in the skin, mucous 
membranes, and bones-this knowledge appears with distinct· 
ness for the first time in works of the past century, espe
cially in those of Cullen (where we already find the accurate 
desc1·iption of the scrofolons habit, usually attributed to Uure
land), or Stoll, Ackermann, Kortum, llufeland, Borden, and 
others. Pathologists of that periocl went even so far in tbis 
respect as to connect the most heterngeneous morbid processes, 
as scabies, fevers, rachitis, and parasitical tumors like cysticerci 
(hydatids), with scrorulosis. 

The views general ly helcl at that periocl on this question may 
he sumrncd up in the sentence that scrorulosis reigned supreme 
over the domain of tuberculosis, tubercular phthisis itself being 
lookecl npon as a scrofolous disPase. This hypothesis of the 
intimate connection between scrnfulosis and pulmonary phthi
sis was even not dropped after thP investigations or Stark and 
thos« of Reid had rendered doubtful the correetness or the 
hypothesis of SylviL1s. 

Kortum expressed his opin ion in reference to this connection (nu opinion which. 
hy tlw hy, closely resembles the theory taught in the most recent time on the rela
tions of tuberculosis and scrofulosis) in the following characteristic sentence: "It 
is Sllflicient that experience !:>houkl ha.ve amply established the fact tl1at the lungs of 
scrofulous subjects arc frequently attacked by tubercles; that these tubercles haYc 
their scat not only iu the bronchial glands, but in all parts of the lungs, and that 
tuUcrcular pht.hisis is most frequently of scro (ulous origin. 11 

Even Baillie, who had recognized the origi n o[ ordinary pul
monary tubercles from rniliary tuberclt•s, dicl not distinguish 
them from scroful<e; they appearecl to him as "metastatic· S("l'O· 

fnl<e." Bayle, and after him Lai'nnec, whose labors hPraldecl 
a npw epoch, were the first to p;il•e a totally altered relati,·e 
position to sero[ulosis and tuberculosis. although on clo"'r in
spect ion tlw difl'e1·enee estahlishecl by these authors will be found 
to confine itsplf essentially to thP llOmP!lC]atnrP. "'hile [or
lllPrly, as We have just shown. SCl"O[U lOUS disease O[ the glands 
formPcl the start ing-point from which thP explanation of pul 
rnonar.r tulwrcnlosis was attempted, lnnp;- tnlwrcle now f"orm ecl 
the basis. As the essence of tubercle was not thought to lie 
so much in its ronn as in the cheesy sL1bstance which character-
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izo» it in n certain pel'iod oE its existence, p:ithologists WPl'e 
inclirted to classify all processes, in which chet•sy snb>tance b 
formed, with tubt•i·ntlosb. and scrofulous glamls WPl'e con::.;.idert>d, 
acconli11g to this view, only as a small subdi\'i!,.ion of tubercular 
dh.•easP. Lalinnec him self, it must be admitted, laid nnH·h ~tre~~ 

on tire den•lopment of the cheesy substance from an originall y 
µ-ray material, while his succe:ssors simply cont(->J1tl 1d tlwmsPln~s 
wit 11 tl1t• cheese, indifferent as to tire m::u111e1· in which it had 
oriµ:inatl•d. 

Titos•• affections which heretofore were classified nm1Pl' the 
hm1l of tkrol'nlosis, hut did not lit into the new schcm1\ wel'e 
set off as pl'OL' l't:'SL'~ of simph· chronic inllammation. 

::;crofulosis, forn1el'iy deemec1 so important, and discussed 
from f.:.O many diffc1·1•nt nspt>cts, fell now into gn)atPr nnd grpatt>t' 
dbnt>dit a::; tl11..• doctrines of L::u:.>111wc wPrP p:1·at111ally digt>;-;t1•tl 
and assimilat1·t1 by physicians, and for some tinH' men who still 
elun~ to the older i<l1 .. as about it were regnn1Pcl n8 wantin~ in 
~c·jp11tif i c cJinrneter anc.1 Jagging behiml the progn'8S of tJH• day. 
'l'ht>re wns inclPP<l no want of opposition to LaL•nnP<'·s dol'tl'im>, 
nnLl sornp of its opponents (Andral, Brom•sab) g:in'.) prorninence 
to tlrP fact that th<' clreesy substance did not Pxclusively a1·i'e 
l'mrn tL1bc>rcles, nml miµ;ht c1e1·elop from the prndncts of iullam
matory proc·c:::;ses; but still scrofulosis remniw .. •d ::t 111 1•re chapter 
o[ tuberc11lo:5i~, lwcause all rninc1s were Jaborlng untl('l' the idea. 
that the conception o[ scrofu losis was rompletPly co1·ered by 
that or tuherculosis. \\'e ha1·e only to mention in this c·on nec
tion the nanws or Yt>l1waui Rokitan:-;ky, Cru,·L'ilhit>r, Yogel. 
wlw:-:e ,·Jt),,·s coinciL1ec.l on this point, howp,·er much they dh·erged 
in othpr directions. 

Thi' opposition against this iclmtilication of crofulosis with· 
tubl'rculosis prnrPet11•d mainly from those men who wel'e forcecl 
hy clinical expel'iPlll'P to the eo1wiction that scrnfulosis ha11 after 
all meant somPthing else bPsicles chPPS)' glamlular tumors. In 
this re,;pect we ha1·e to name especinlly Lebert, who in his influ
ential treatise aclrnc:Hl'd the ,·ie\\· that an ind<'pL• ndPnt position 
mu>t be conceded to scrofulosis liy the side o[ tuberculosis. It 
must be remembered, howeYer, that Lebert thought he hnd found 
a ~perific element oI tubel'culous products in the well-kno1y11 
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" tuberrle-corpnscles ; " and as he was bound to fin d these cor
]lll Rcles, the prnducts of shri velled-up cell s, in all possible clwesy 
products, he was letl by hi:; expPl"iences to separa te the cheesy 
glandular tu mo1·:; from sn ofttl o:;is, a ncl to cla sify t hem with 
tuberculosis. Leber t consequently characteri zes scroful osis as 
a d isease which localizes itsel f principa ll y in the skin, the sub· 
cutaneous connecth e tissue, the organs of special sensf', the 
join ts ancl bones, and a ppears in the fo rm of ,-ari ous chroni c 
inllan1111:it ions in clined in an eminent degree to snppura.tion aml 
ukPrati on; ll'hil e the ly mpha ti c gland s of S<'rofulon s subjects 
become ma inly the seat of t ubercul osis. 

In Gl'nnany Lcbert's d oc trine of specifi c tubercle-elements 
could not gain g round from the bPg inning . Y c.:-ry soon after it i' 
p romulga tion Reinha rd came fo n rnrd with the proof that the 
so-call ed tu bercle-corpuscles ca1> be p roduced from shrivell ed-up 
pus-cell s. 

It was rese1Ted to the acu te logic of Yirc110"· to sp1·ead light 
on the enta ngl<>d aspec t:; of this subject as of ma ny others, ancl 
u p to the mo:st recent time the d omain of scrofulosis sPe 111 ed 
so wp J1 d ivided off from tha t of tubercul o:;is that a relapse in to 
the fo 1·mer cond ition of confu:;ion was not to be expected . 'l'his 
was lJ 'tH•, 11 owen·1·, onl y i11 n"'ganl to Germany . In F1rance the 
exampl e of \'irrltow was followed only by a few authors (Co l'llil 
a nc1 IT(>1 ·anl a111 ong o thers). \"irchow cl<' monstratcd simultane
ously wi th R einlun·cl that the chePsy subs ta nce does not arise 
out of a spe<' ific p1·imary condi tion, but is the procl uct of a rPg1·es· 
sive metamorph osis (necrobiosis), which may occur in the most 
heterogeneous ti ssues. " Tuberrl0," on the other ha nd i ~, a .. cord
ing lo hi s ,-iew, a n originally desc1·iptin' expression which it i:; 
best to res trict to 111ilia ry ni>oplasms, the product of heteroplas
tic lu x uriance or ti:;sues, which p roduct is, h owever, incli necl 
to chepsy meta111 orpho:sis in consequence of its want of blood· 
rPssels a ncl the liab ility of its elenw nts to decay . A cheesy pro
d uct was accordingly to be accepted as tuberculous only after 
rnffi cient c,· idencP had been given of its origin from miliary tu
berele. On the st reng th of these propositions Virchow opposed. 
the idPntilication of scro[u\osis and tuberculosis. Ifo went even 
farther, and dis tinguished with the greatest precision the cheesy 
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glandular tumor from tuberculosis, saying wi th emph asis that 
all ll'ho do noL classify these tumors with scrnful osis, Pxcl ude 
ju :; t its most characteri stic p roduct. The chang<'s in the.scrnf
ulous ly111phatic g lands are a t first essentia lly of a hyp<'rplastic 
natttre (hyperplas tic lymphoma), bnt the cell s a re from the be
ginning badly constrncted , and consequently vc1')' soon lapse into 
cl1 ee"y dc•genernti on. Other processes, accompa ni ed by cheesy 
clegenerntion which hitherto had bee n classed with tubercul osis, 
1n·re considen·d as scrofulous by Vi1·chow, the cheesy masses 
being in his opinion no thing but inllamrnatory products meta
morphosed uncl er the inttuence of a peculiar consti tuti on. The 
pulmonary di sease which since Lacnnec went under the desig
nation of tubercular inlil tmtion, was accord ing ly lenned by Yir
chow s('l'ofnl ous brnncho-pneumonia. F or all th;ct, a nd notll'ith
s tanding til e close1w::;s with which Yil'chow dis ting uishes scrof
ulosis fro111 tubercul osis, he ad mits the existence of an internal 
co n11ec ti on between the two proct.)sses, and keeps him ~l1 lf open 
to th P pos, ibility of cons idering tubercles as a kind of hetero
plasti c srrnfula. 

'l'llere was inclced no want o{ numerous J)ath ologico-a nato
mical fo<·t s to pro1•e the in timate connec tion between sc rofulosis 
and tubercnlosi!::i , as rC"gards th eir et iology, ancl expt>1fo1ental 
pathol0gy soon began to tell in thi s clin•c ti on. 

Di tt rich alreacly refon ed tuberculosis to the reception by the 
blood or ]ll'OClu cts o r rl'trog1·essive meta111 01']lhOs is. Buhl , 1 stand
ing on thP ha::; is o f pat hologico-anatornital t>xperi l'llCe, ex pressed 
himself s till 111or<' defi nitely in the pl'Oposit ion that t ube rcu losis 
is causecl by acrn mulations of cheesy 111a te1'ial8 of inlla mmatory 
ori .!.{ in . N o othL .. r d isease, howernr, so fn .. q tt t• ntly leadi11g to the 
forma tion o[ Cht>PSY masses as scroful osb, tlw fn ·qnPnt term ina
tion of scroful osis in tu bercul osis appearPd totally clear, g i,·en 
the COl'l'ec tness o[ the p remise stated a bO\'P. 

A full descripti on of t he seve ra l experiments that hal'e been 
math-' in n_.ganl to thi s in[ee ti o11 won Id im·olre us in too many 
cletaib, and we shall therefore content ourselves wi th only a few 
rdPrt> nces to them. 

i z citschri ft r. mt. l\Ied. 1857. 
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Villemin, and especially Klebs, arrived at the resnlt tlrnt it i:; 
not every cheesy substance, nor any casual irritating intlnence, 
no matter of wha t na ture, which causes tubercul osis, bnt that 
this disease is one of infection, which , like syphili ;;, sprea th 
throug h the agency of a specitlc viws. It became according ly 
necessa1·y to class even scrofulous glandt1htr tumors wi th 
tuberculosis, as positive results had been obtainecl by the inocu
lation with matter from cheesy lymphatic g lands of scrofulous 
subj ects. 

l\Iost authors, however, who occupied themselves with expNi
ments on these questions, arrived at di!Terent results. Colrnheim 
ancl Frnenkel, \Vilson, Fox, \Valdenburg , and others, all advo
ca tPcl the opinion that tubercles might be genemted in animals 
(e:;pPcially in rabbits, which are prone to the fo rmation of cheesy 
products), by operative interference o( the most vari ed descrip
ti on ; bt1t th<'i r opinions diverged 011 the question whether or not 
the connecting link of an intla111111 a tory produc t in the state of 
cht>esy dPgPuPrat ion were a. necf'ssary condition o f thi s result. 
I t i:; easil y undt' l"Stoocl h ow t his 1·iew wo nld k eep i ts adherents 
fro m contradictin~ the doctrines of Yil'ch ow ; they could " ·ithout 
difficul ty g ran t the hyperpl asti c nature o( scroful osis. aml com
prehend , nen'l'lheless, why it lecl so frequently to a t11berculous 
tel'mination. 

A new turn of this qnes tion is basPcl on the m ore accurate 
hi stologiral s tudy of tubercle, on th e s treng th o r which the 
res ul ts of experiments " ·ere subj<>ctecl to a revision whicl1 lec1 to 
d oub ts >Yhether these experimen ts were so cmwinr ing in their 
res nl ts as they had hi therto bee n un iversall y considered. 

The in vestigations of E. \Vagner 1 prepared the g ron ncl for a 
more accurate knowl f'dg-e o[ the minute st ructure of tubercle, 
aml thesP wPrP fo llowed immedia tely by the researches o[ Sch uep
pel, so impo1tant especia lly to our subjec t. The most impor tant 
resul t of t hese rpsearches consis ted in a more accura te tl efiniti on 
of thP charadc•1·i:;tics of tubercle a s compared with s imple intlam
ma lo1y neo plasm, ancl in the demonstrat ion of its occurr<' nCP in 
produ cts which so fat· hacl been ('Onntt•tl among th ose of inflmn-

1 Arch. der Heilkunde. 1870. 
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matory or simply hyperplastic processes. The claim no"· raised 
by Schueppel, of a tuberculous character for scrofulon; disease 
of thP lymphatic gland;, is founded on a thoroughly different 
method of demonstration from the one followed previously and 
especially by Lebert. Schueppel accepts the criterion of tuber
cular dismse insisted on by Virchow in its whole brcn.clth; he is 
far, howe1·er, from identifying cheesy transformation with tuber
culosis, and declares that only after actual demonstration of the 
preliminary stage of the cheesy noclule, viz. : the gray miliary 
tubercle, may tuberculosis of the lymphatic glands bP assumed 
with certainty. This demonstration has been furniohPd by 
Scltueppel's numerous and searching investigations to such an 
extent that no fnrUicr doubt is left as to the frequent occu!'rence 
of well characterized tubercles in the lymphatic glands, partly in 
the form of secondary development with pre-exioting tubercles of 
other organ;, parlly, however, as primary tuberculosis, to which 
latter cat<'gory belong those very C"onditions which han' been 
reganled liPl'etofore as the most charactedstic products of 
scrofolous di::;ease. It must here be obse1TPd, howev~1·, tlmt 
Schtwppel do,,s not dpny the occuncnce o[ si 111 pie hypt>rplastic 
processes in the lymphatic glands of scrofulous subjects : on 
the contra1·y, he girPs prominence to the opinion that snl'h 
hypPrplastic processes may p1·ecedc the development o( tnlwreles. 
The cheesy dege1wrations, on the othp1· hand, so frP<111rntly 
occuning in the scrofulous, he identifiPs with tuberrnlosi8, and 
goes even so fa1· as to look upon the cheesy cl<•gt•neration of 1n1re. 
non-tnb<'l"Ctdons Jymphomata as yet to bP demonstrated. His 
experit•nce then leacls him to the standpoint o( Klebs. with 
whom he coinci es in the supposition that only certain kimls of 
cheesy material contain tLtbercular virus, such only as arose from 
the disintegration of tubercles. 

\\' e hal"e to remark, moreOl·er, that Sch ueppel does not con
sidPt' pl"imary tuberculosis of the glands as an idiopathic disease, 
its on ly primary element bt>ing tnbp1·c·11losis-its (·nusr, ho\n•\·er, 
an initation conducted to the gland from the peripht>ry. On the 
otl1<'1' hanc1, he vrpsupposes 'L special conclition which might be 
termecl litbrrculollS diathesis, in order to explain the various 
reactions against this irritation in different indivicluals, and even 
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in the several organs of the same body. The Pssence of scrofo
losis is to he fou nd in the increased vulnerability of the parts, 
and, imtsmuch as predisposition to tuberculosis always means 
pred isposition to intlammation, scroiulosis is identical with the 
tuberc ul ous diathesis. 

In many respects related to these views are those of Rind
fleisch, which shall not be gil·en here in detail, because they have 
been already stated in another part of this work. ' We only draw 
the attention of the reader to hi s opinion that those forms of 
inflammation which run a specific cout·sc in scrofulous constitu
tions, p rnd ucea vims which, received into the humors of the bocly, 
girns rise to tttbcrculosis. Although a primary intlammatio n of 
this killll need not absol11tely contain an anatomical element 
which coultl be claimed as tubercle, Rindtleisch designates such 
intla mmation already as primary tuberculosis, because it gives 
rise to seromlary tuberculosis of the lymphatic g lands, and defines 
the tube1·cJ,, of a scrofttlous subject as a circumscribed focus of 
scrofu lous inlla111mation. 

The domain of tuberculosis was still further extended by other 
investig-at ions which belong to the most recent period. \Ye Jirst 
mention l?ri ed lacnder, who, in all deep-seated scroful ous affec
t ions of the sk in and bones, found, as a rule, copious eruptions 
of tnbPrrular nodules, and, lherefore, arrives at the conclusion: 
".\II Lh<• more impo1tant scrofulous affections are intimately 
associalecl with the formation of tubNcles."' Not only in the 
foci of snofulous a ffec tions, however, but also in processes of an 
entirply difTt.•l'l'llt nature mili:uy tubercles were proretl to exist 
uy FriPcllaPnder, as, for instanct', in a superficial ulce1·at ion of the 
cervi x utt• ri , in olcl ulcers, in the stl'Oma of cancer, in lupus. On 
the other ha nd, Friedlaender main tains that tubercles artificia lly 
pl'Otlncecl in animals do not correspond in structure with the 
genu inP tnberclc of the human subject, from the absence of 
the ch:m1C·tt,ristie signs (giant-cell s, epithelioidal cells). Fried
laender dPnies, therefore, the ,·aliclity of the pl'Oof adduced from 
ex1wrin1<• nts on an imals in the decision of queslions connected 
with t ub<,rcttlosis. Koester, who had demonstrated the occm-

1 Vol. V. 
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rence of tubercles in the granulations of fungo us ar thri tis prior 
to Friedlaender, found afterwards miliary tubercl es in ca ries, 
ostitis, and osteo-myeliti s. as well as, almos t wi thout exception, 
in cliePsy lymphatic glands; he saw them al so in chronic pericar
diti s and pleurisy, in a primary syphilitic sore, in elephantiasis 
of the labia majora , etc. IIe d oes not, howm·er, like Friedlaen
der, take tho appearance of tuberculous matter to be the primary 
clen1 Pnt, at least in scrofulous affections, but declares emphati
call y that in all these cases tubercles appear, not in healthy tis
S ill'. hut only in proliferating connective tissue and gl'n.nulations. 
the result of inllammation or neoplastic growth. 

The discovery by E. 'Vagner, Hindlleisch, Buhl , and others, 
of the almost constant occurrence of tubercles in cheesy pneumo
ni a, that r<>sults in pulmonary phthisis, may be mentione<l 
with out going into dPtails; and finally , Bul1l" s assertion, that 
111ht•1·d es may be found in e,·ery extensive growth of newly 
form ed embryonic connective ti ssue, clesen ·es a general referl-'nre. 

The csspntial result of thi s hi stori cal SlllTey rnay be brielly 
stated in th e fo llowing sentenc1-).s : 

Originally, the tPrm scrofnl osis was confined to cheesy tumors 
of the lymphatic glands. Later on. a nu111lH•t· of infl:unmatory 
prncesses, especially in the skin and bones, were added, and the 
whole o[ the phenomena explained by a constitutional alteration 
o[ the organism ; still later, pht!Jisis pulmonali s was counted in 
with sc rofulous affec ti ons. 

After the di sco,·e1-y of miliary tubercles, when ch0esy depos
its in the lungs wPre ascribed to milia1·y or infiltrated tubercu
losis, thi s genetical view was applied to other chPesy products. 
especially to sc roful m of the lymphatic glands, a nd scrofulosis 
bera me merged in tuberculosis. 

\\' hen the origin of cheesy substance from non-tn bercul ous 
lWOC't•sses, especially o[ an inflammatory nature, was Jl l'O '""d, the 
d<'s ignation tubercul ous was limited to nod ulal1•d, non-rn scular, 
l1eteroplastic form ations ; most o[ the processe8, hithert o counted 
am ong the scrofulou s ones, were regarded as simply hy perpla sti c 
or intlammato1-y, the products of which tended to cheesy degene· 
1·ation in consequence of some constitutional liability to disinte
grati on. 

YOL XYl.-48 
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An intimate etiological connection between scrofulosis and 
tuberculosis was again recogni zed when PX]Wriments had con· 
fir med the theory that tnbel"culosb is caused by the absol"pt ion 
of inllammatory products in the state of cheesy degeneration, or 
at least regres:::;in.~ metamorphosis. 

\\' hen, in the most recent time, t he occu1TPnce of tubercle in 
most deeper-seated scrofulou s affections was demonstrated histo
lop;ically, the view, that scl"ofulosis main ly <ll'pended on the 
appearance of tubercnlons intlammations (local tuberculosis), 
began to gain new ground. 

Pathogenesis and Etiology. 

H is self-ev ident that a <liscnssion of the constitutional and 
extemal causes of scrofnlosis is not possible until the meaning of 
thi s term has been clea rly defined. On the other hand, it is not 
le;s ev ident, from what has been stated abo1·e, that the main diffi
cul ty of the definition of scroful osis consists in lixing the line 
which divides it from tuberculosis; consequentl y, the question 
of the pathological position of tuberculosis, esperially in its con
nection witl1 inflammation, cannot very well be a1·oicled alto· 
gether. \\' e nre obliged, therefore, to g ive spec ial reasons Ior 
on1· general pathological view of these relations before we ran 
ente1· into tl1e special fea tmes of the pathogenesis nncl etiology 
of 0111· disease. " ' hat has already been sn id nbout the frequent 
orrn1wn ce of tubercles speaks in favor of the doc trine advocated 
by !llany old and recent authors, according to which the most 
in timate connection ex ists between tube1·culosis and infla mma
tion. This connection is rPgarded from d ifferent poi nts of l"iew, 
nnd the ma in question at issue is whether or not a specific char
acter must be attributed to the primary intlammation which 
leads to tuberculosis. This question must be answered in the 
affirm ative by those who look upon tuberculosis as m·i):(inatinp; 
in a virns tran"nitted to the body in some mamwr, and therefore 
1·1.:\~anl it us nn infectious disease. This view necessarily leads 
10 another, already :iclopted by the advocates of the former, that 
sc1·of11l m;is is actually an effect of the tuberculous virns. 

\\' ith the accnmulation of instances of the occurrence of well-
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cha l'acterized tubercles in processes or irl'itation, produced by 
the most cliffel'en L infec ti ous ancl non-infectious causes, it became. 
holl"e1·er, more and more difficult to maintain tl1e opinion that 
the prillllll"Y process which leads to tubercul osis is slal'ted by a 
specific virns. 

Taking this for g ranted there still remains open the ques ti on 
whether it be not necessary to presuppose a spec ial Joeal OI' gene-
1''11 predisp os ition for the development of tube1·culosis from il'ri
tati ve proces~es of vari ous orig in , ancl wl1ether the co nstituti on 
ll"hich we desig na te as scl'Ofulous be not involved in thi s very 
question. It cannot be denied that in a very lal'ge number or 
cases thi s opinion h olds good, ancl, as we have mPntionecl lwfol'e, 
that already at a Yery early pel'iocl unprejudicPcl obs<'l'rntion !eel 
to the proposition- that scl'ofulosis furni shes the soil on which 
pnlrnonal'y tubel'culosis is developed. 

Ir all the conditions, however, are considel'ecl uncle!' which 
tubercles a re Conned, the opinion that a specific co11slit11tio1i ca n
not be rega!'ded as the general basis of tuberculosis, obtl'udes 
itself il'l'e8istibly. 

Virchow has d ra wn attention to several facts in illustration o f thi s. Tic relates 
among others the case o f a man, cig-ht y yea rs o f age, who was ull nrkC'd by tuber· 
cular pcri c:1rditis, but had never suffered from sc rCl ful ous affections. "\o\' li oc,·cr has 
frequent opportunity for twatomical investi gation o f chronic pcri carditis wi lh cxu· 
elation, will rarely meet with n. case in whieh he docs not succeed in demonst rating 
tubercl es in the newly form ed ti ssue, and very o ft en these arc cases or purely local 
tuberculosis. The same may be said o f chro nic pleurisy, and even o f many cases o f 
tubercula r pneumonia . It is frequently imposs ible to find anything pointing to 
pre-ex isting scro ful osis, either in the history of the case or by the most scm·ching 
post-mortem in vesti gation. 'Vl1oenr would insist on designating such subjects as 
scrofulous fo r the sake o f his theo ry would have to do F;O just hecnuiic they became 
tu berculous. It is true that cheesy products are found in the affected organs, at 
least iu the majo ri ty o f cases o f t hi s descr ipt ion, and it might seem j u~tifiab lc to cla im 
for these cases a "scroful ous inflammation,1

• out of which arose local t uberculosis, 
if we accepted the opinion that the occurrence o f cheesy degeneration in any 11l~ce 
is already sufli cient for clcsignnting the process as a scrofulous one. In thi s .way. 
however, t he term scrofulosis becomes one of qencral anatomy, is used fo r a defi ni te 
spec ies o f met:unorphos i ~, rmd loses its former pathologica l meaning, at least until 
it can be clemonst rntecl that every instance o f cheesy degeneration occun·ing in the 
body is bas!'d on a ce rta in con!< titu t ional anomal y. As long- as it is universally 
conceded that purely loca l cond itions may become causes o( cheesy d egeneration, 
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and that all circumstances may lead to it which impede the removal of inflnmma· 
tol'y products, abounding in cells, from the ti!>Sues at a period of insufficient 
nutrition, we would oppose the practice of calling eycry case of cheesy pneumonia 
scrofulous, or of talking, in conformity with ancient use, of gonorrhreal scrofula. 
One might just as well term syphilitic gummata, which frequently arc given to 
cheesy degeneration, syphil itic scrofula, or create a species of scrofulous cancer; the 
term scrofulous would, in short, have to be taken in as -vague a sense as the word 
"diphtheritic" at the present time. 

" 'e ca nnot , therefore, admit that either cheesy degeneration 
or tuberculosis develops excl usively on the basis of a special 
constitutional anomaly, viz., Scrofulosis. 

Speaking without prejudice aml in con(o1·mity with facts, we 
must declare that the development qf tlte neoplasm called tuber
cle is connected witlt inflammations qf a definite course. 

If the characteri stics of such intlam111ations are inquired after, 
they may be clescribed as those forms of exudativc intlammatio11 
in which the removal of the products of inliammation is impeded 
or prevented. 

This prevention mny he caused by various circumstances. In the first place, 
the condition of the cxud ttion itself must he taken into account. Tt is evident 
that exudations abounding in cells will of themselves furnish lc~s favorable con
ditions for absorption than those mainly consisting of watery clements. Then, as 
Virchow has espec ia lly pointed out, there may he inherent to the exuded cc1ls n 
cci·tai n liability to decay (as we can sec not only in single inclivi<luals, but in enti re 
classes of animals); and here we have to deal with a constitutional factor to which 
we shall have to recur on account of its great importance to ou r subject. In addi· 
tion, even purely local conditions may he the cause o ( defective absorption (dis
turbances of ci rculation, plugging up of veins an<l lymphatic vessels, deposits in the 
parcnchyma of orgnns). 

"'c have here to consider another relation which, it is true, has not been com
pletely cleared up. Although the theory of inflammation is still an unsettled 
question, it must nevertheless be granted, iu view of the sagacious experiments of 
Cohnhcim,1 that an alteration of the loalls of the f;{ood-ve.w·fs, obscure as it ·may be 
thus far in a morphological respect, is of essential importance as to the character of 
the inflammatory exudation. The greater this distmbance, the larger is the number 
of cells in the cxuclat..ion. On the other hand, the cessation of the exudation depends 
on the restoration of the physiological integrity o( the walls of the vessels; if this 
is incomplete the emigration of the corpuscubr clements of the blood contiuues, 
although to a diminished degree. If to this is added an insunicicnt activity of the 

1 Neuc Untersuchungen Uber die Eutziin<luug. Dcrlin, 1873. 
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chnnncls o( absorption, then all the conditions arc gfrcn for the retention of thr 
exudations and the starting of regressive metamorphosis. The origin of a chroni c 
inflammation from an acute beginning is best referred to an imperfect repair of th L' 

altered walls of the vessels, but for an a pdol'i chronic exudali,·e inllammation wt· 
have to presuppose either the act.ion of a weaker irritaut, which, howc,·cr, rcpru· 
duccs its:!lf continually, or :1. condition of the va~cular walls which especially 
disposes them to tL lasting alteration (increased vulnerability with diminished 
rceupernli,,e powcl'); or, finally, a constitution of the blood (respectively the circ:n· 
Int.ion) might be thought of, which makes it unfit fo r the restoration of hei\lthy 
action in the disturbed vascular walls. 

The condition of the vnscular walls determines not only the character of the 
exudation, but also tho formation of new tissue, another process frequently con· 
n~cted with inll :\lllll\:~tion. 'l'he vascul:irization uf the cellular products of inflam . 
mation is, as shown more and more clearly hy recent investigations, affected by the 
agency of the vascular app:i.ratus itself, which agency is in turn infhu.·nccd by tile 
textile constitution of the vascular wall, on the one hand, and the actual conclition:i 
of the vascular content~ (lateral pressure) on the other. 'Ve need not go into detail-. 
to prove that a clecply and permanently affected vascular apparntu.; will not act 
efficiently in this respect also, especially when a mechanical impediment is furni1!11a'd 
by an accumulation of crowded exudation-cells in the tissues. That such :i stntc of 
things will equally lead to in.;;ufficicnt nutrition of the inflamed parts, am\ a pre· 
tlisposition to the occurrence of regressive metamorphosis, will also be undcrstoo<l 
without further demonstration. 

By these remarks we mmn only to sngg0 t how various th e 
conditions (partly o[ a local ancl partly o[ a cons tit11tionnl 
nature) are which determine the chroni c prncess ot i111lammation 
and the tendency which it shows to [orm regressive products. 

If we now inquire into the connection of tuberculosis with 
infiammations proceeding in this manner, we have to conf'e::::s 
that a clear insight into this relation is not yet possible. The 
almost constant coincidence of tubercular eruption and clwesy 
products in parts so inttamed prnmpted the supposition of a 
virn$ being Iomwd in the regressively clrnngetl produrts of 
inflammation which gave rise to a specific neoplasm, the tuber· 
cle. The experiments on animals speak especially in farnr of 
this view, ancl clinical observation also leads to the hypothesis 
of an infections matter formed in the body itseH. Especially in 
regard to scrofulosis physicians conlcl at no time ricl them
selves or the iclea that the agency o[ a speci fi c acrimonious 
humor 01· scrofulous virns was essential to its prod uction. 
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The supposition of such a hypothetical virus is, however, by 
no means inevitable. 

When the above-mentioned conditions lead to a peculiar nccrobiosis o{ a por· 
tion o{ the inflammatory products, which we call cheesy dcgcnerntion, we find iu 
another contiguous portio·n of the cells a somewhat imperfect attempt at the fornl3.

tiou of new t issue, a process frequently even precedi ng the cheesy degeneration. 
Division of nuclei. formation of new elements take pince i in many cases the pro
cess is arresteil after the multiplication of nuclei i the cell increases in volume, but 
no difforentiation of the cell ·protoplasma. resulting in uew individual cells ensues 
(in this m'.l.1rn ~ r the form:itiou of giant-cells may be imagined) i but all these pro
ceedings show an ephemeral character from the start, vasculnrization is wanting, 
and the cells soon lapse into regressive metamorphos is in spite of their attempt at 
ncoplasia in the beginning. lt is probable a priori that the cells nea rest to the 
vessels would most likely present a tendency to such progress ive changes. 

It may furthermore be well supposed that the cytoblasts and d escendants of 
"-UCh cells of impaired vitality may get into the blood and lymph currents, nn<l put 
forth the same weak efforts in remote parts. The possib ility of metastatic forma
tion docs ce rtainly not necessitate the supposition of a specilic tubc1·cular virus, just 
as little as in the C<lSe of carcinoma, sarcoma, etc . This view of the nature of the 
neoplasm calle<l .. tubercle" might, however, be very well comliincd ·with the 
hypothesis of a speci fic virus formed in the regressively changed products of 
iutlamu1ation. 

According to the hypothesis, the outlines of which are given 
above, tubercle ?night be regarded as a degenerated species of 
injla!ltmatory neoplasm (granulation), determinerl by neero· 
/Jiotic processes. 'l'hb hypothesis, which agrees very well with 
observecl facts ancl renders the connection between chrnnic 
inflammation ancl tuberculosis somewhat better understood, 
would not have been discussed here in detail if it had nor 
recently receivecl a substantial foundation by the important 
experiments of Ziegler. 1 

This intcl'pretntion of the connection between tuberculosis ancl inflammation, 
which rn its essence only amounts to a more definite expression of the opinions pub· 
lishcd long ago by others, has been discussed in a more d etailed manner, and on 
the basis of an inquiry into the results of recent investigations on tuberculosis, by 
the author. 1 This circumstance is mentioned because the concurrence of the views 
:H which Ziegler and the author arrived by different methods, speaks for the cor
rectness of the interpretation alluded to. 

1 Centrnlbl. f. d .. med. Wissensch. Nos. 51 and 58. 1874. 
~ De utsche Zcitschr. f. pract. l\Ied. 1874. No. 5. 
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Ziegler introduced beneath the skin, pcriostcum, an<l into natural cavities of 
dog:; nncl rabbits th in c.li!;ks of glass, cemented together in such a manner that fine 
intcr-.ticcs were left between thc disks, into which the white bloocl-corpuscles could 
migr.1te from the 1nirrounding parts. If the disks were left in situ for a longer 
(l!:!riod of time, the cells accumulated between them underwent regressive changes 
in mo:;t cases; in others. however, progressive changes took place, either develop· 
ment of vascularizcd connective tissue, or formation of a reticulated ti ssue with 
cpitheliolcl cell s imbecldccl therein, and rich development of giant-cells; in fact, 
products which cx:lCtly correspond to the structme of what K W:1gncr nnd 
Schueppcl n:cognizcd as re:ticul:ltcd tubercle. On the strength of these observations 
Ziegler lays down the proposition: " Tubercle with its g iant-cell s is a focus of 
inllammation in which the colorless blood-corpuscles aecumulnti ng ut nny point 
unclergo a peculiar development. This development is, in my opinion, dependent 
on defective cell development, unequal to the task of forming new connective 
tiissuc, na.ture being obligecl to stop short at the mere attempt to form it.n 

In the light of this interpretation the relation of tuberculosis 
to inflammation in general, and the position o[ scro[ulosb in 
particulur, becomes clear and intelligible. If tho genera l p1·opo· 
sition, that tho iullammations occurring in srrofulous subjects 
have no spetitic character, is received without di ssem, it has 
ne,·ertheless been alw conceded that the scrofnl ous constitution 
is clrnracterized by the tendency to inflammation in const•quence 
of con1parati rnly slight initations aml the persistent uature of 
the inllanrn1atory disturbances (increased vul1wrability aml dim· 
inishctl recuperntirn power). One can easily umlcrstand now 
how, under these circumstances, tubercles ari se so fn'quenlly. If, 
on the other hand, such a course of inflammation i; by no means 
exclusively dependent on a scrofulous constitution, if it 111 ay 
occ111· a lso under different local and grnera l conditions, it is clear 
witliout further demonstration that tuberculosis may arise with
out scrofulosis, although in the scroful ous subject we find especi
ally favorable contlitions for the de,·elopment o[ tubercles. 

Another point regarding this connection, howe,·er, dese1Tes 
our spec ial attention. Although the origin of tubercu losis from 
a decidedly infla111nmtory process may be demonstrated in many 
cases, there are facts also favoring the supposition that some
times primary tnbercnlosis may occur wi thout any preced ing 
intlammation, that is to say, in like manner as secondary 
tubercular emptions. And here the transmission of tubercular 
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elements, capable of de1·elopment, from one OJ·ganism to the 
other, or, if that should be preferred, the infection by ready
maile tubercular 1·irns, may come into piny. 

If, according to what has been said abo1·e, the de1•elopment of 
tubercles in inttammations of the scrofulous must not be con
sidered as so 111 ething accidental, as a mere complication, it it is 
even demonstrated by facts that the more severe disorders 
(especially of the ly mphatic g lands) afl'ecti11g scrofulous sub
jrcts prnceed with the formation of tubercles in almost all cases, 
we might assert-with all deference to the proposition, that tuber
culosis is almost always preceded by a process of irritation-that 
the most essential of the symptoms whi ch g rouped together form 
the idea of scrofu los is belong to tuberculosis. and that the whole 
course of scrnfnlous inttammation with the pe1·sistent character 
of its prnducts is dependent on the tubercula1· process itself. 
Those who look upon the tubercle as the p1·imary element in all 
the more se1·erc affections ascribed to scrofnlosis, will, of course. 
be still more prone to merge scrofulosis in tuberculosis. \\' e hold 
with Koester tha t in the majority of cases, the development of 
tnbr rclPs takes pince secondarily, but the appearance of tnberCll
los is is rega rded as the main cliaracteifatic o( scro[nlons inflam
mntion with so much truth that in this proces::; we may recognizu 
at once the essential element- Should any one attem pt- as LebeJ"t 
has done, on the ground o[ different premises, however-to sepa
J"ate local tubernulosis from scroful osis, he would, in the ln.ngnago 
o[ Yi1·chow, throw aside just the classical product of scroful osis. 
\\'e are of opinion that it is best not to make such a separation. 
IIok1 ing on to the internal relationship o( inll::unmation and 
tuhe1·cnlos is, we arrive at the 11aturnl conclusion that under the 
clinical tel'm of scrofulosis are comprehended intlammations o[ a 
clnon ic ancl tuberculous nature, which den'lop themseh-es on the 
soil of a constitutional predisposition. The essential condi tion 
fo r the retention of the concep tion sc roful osis is the const itutional 
hasis on which both of these processes develop themselves one 
onto[ the other. By regarding this constitutional anomaly as a 
t nbPrcul::tr din.thPsis no real progress is attni1wd, as in a great 
many cases of scrofu losis the de1· elopment of tubercl es rPmains 
local. In these cases only a local diathesis could be tl10ught of, 
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while, on the ollwr hand, the abnormal n1lnernbility of the parts 
manifests itsel( by intlammatory proceSSl's in the most di!forent 
organs; in thi respect the term tuberculons diathesis would be 
too nanow. In the next place, as we have already explained, 
the tubercular (liathesis may also originate from disturbances 
which have nothing in common with scrofulosis, and in this re· 
spect the tuberculous diathesis woukl occupy a wickr gl'Ound. 
For clinical reasons also it is advisable to reta in scrofn losis. 
Practilioners have at all times opposccl the attempt to gl't rid of 
thi s nosological conception, ancl, indeed, whoerer has l1 ml some 
experience in the discasps of ch ildltoocl, must acknowlPclge that 
the manner in which certain incli\·idual s 1·en.ct a!!ainst nox ions 
inflnences leads to the assumption o[ a delinite~constitut i ona l 
habit. \\'hetl wr the term ly rnphatic constitution or inflam111a
to1·y diatlwsis be employed, or the okl designation scro[ulosis 
be retained, makes of itseH no d ifference as lo praclir·al purposes, 
for we arn accustomed to use the old nanws for most diseases, 
nlthough the original meani11g or tlwse terms docs not any more 
agrPe with the motlt·rn conceptions thereof. 

lfadng p1·emised these general remarks, we mny try to gi\·e 
n shol't definition of scl'O ful osis. Leaning on wevious delini'. 
lions, es1wcially those furnished by Yirchow and Billroth, "·c 
may desig nate saq/11losis as ct constitutional anomaly which 
slw1cs itse(/' by changes partl1; of an il(/lcunmotor!J, partl!J ~/' ct 
li!Jpe1plr1stic nat11re, e:vciterl in the tissues b!J a comparatit·ely 
sl1/1ltt no:rious it(f/uence,-clwnges which are endowed witlt in
s11jfirir11t reeuperali1>e power, and are llierej'ore prone to lapse 
into regressire melamorplwsis and, following thereupon, iuto 

local tuberculosis. 
As noxious external influences most easily affect the su rface 

of the body ("k in and mucous membrn1w), the pri mary s<•nt of 
scrofulous infla mmations is mostly fo und on th is, whill' rn0t·bid 
processes are set up in the lymphatic glands by the lymph con
veyed to them from it. Scroful osis consequently shows its effects, 
as a mle, ffrst in the integuments and the ly mphatic apparat us. 

If we inquird furthel' into the nal11re of those constit utional 
changes, we fin ll a great number o[ hypotheses at ou r di,posal, 
nnd tlie great va riety of the explanations given leads us of itself 
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to the conclnsion that so far nothing definite can he saicl on this 
subject. From the earliest time an 'abnormal constitution o[ the 
lymphatic apparatus has been suspected, because tlie affections 
of the ly mphatic glands were always regarded as a very impor· 
tant element of the disease. Some assumed too great a consis
tency of the lymph; others, the formation o[ an acrimonious mat
ter in the ly 111ph ; others again ascribed the disease to excessive 
formation of lymph, while some authors (Bell, llufeland, and 
others) thought that they had discovered the essence o( the dis
ease in the weakness or atonic character o( the lymphatic system. 
According to inc1i,·it1ual views of authors on general pathology, 
deficient innervation (Holland), abnormal constitution o! tl1e 
hlood, wmkness of circu lation, etc., were called in to aid an 
explanation. 

Attempts to trace scrofulosis back to a specific virus were 
not wanting even in the earliest times. 

Tllc manifold nnalogics which arc presented by the course and manner of propa
gation of scrofulous affections with some forms of syphilis especially led lo such 
Yi cws, although all previous attempts at experimental demonstrations of a scrnfu
lous virus had failed (Kortum and others). Rt:: pcatcdly there arose the notion that 
;n infection nearly alli ed to syphilis was at lhc bottom o( scrofulosis, that the 
latter was in fact, as it wci·e, a degenerated form of syphilis. The similari ty of 
certain pl'Oducts of hereditary and acquired lucs vcnerea to the substance found in 
glands affected with !'Crofulosis would make this view probalile, and the cases of 
congenital scrofulous nodes described in former times by difTcrcut authors were no 
<louht syphi liti c gum mata. The opinion that scrofnl.Js is must be traced back to 
h~ re<l it;u·y syphili s was already opposed by Kortum, and may be now considered as 
discarded. [t mu'it be remembered, however, that a certain internal connection 
between syphili s and scrofula must after all he admitted. 

There is nothing strik ing in the fact that pnrents suffering from venere;ll cachexia 
generate scrofulous children. and not more surprising is the fact that syphilis, 
when it attacks a scrofulous subject, assumes a specially severe and obstinate form, 
particularly iu the lymphatic g lands and the osseous system. 

In more recent limes several authors returned to the view 
that scro[nl osis is caused by a speci fi c infections matter, a view 
resulting from the identification of scrofnl osis and tuberculo
sis, togethe r with the belief in the e,_: istence of a specific tnber
cula1· vir us. That we are opposed to thi view is shown by our 
baviug nc1voca~cc1 '1bove the opinion, which recognizes the tuber-
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cle as a special form of inflammatory neoplasm, and thereby 
di1·ests it of e1·ery specific character. 

Moretto (!. c.) had already suspectecl that scrofulous dis
eases are ca usec.l by low organi sm8, and llueter, who in ge nern l 
ascribes a pathological impot·tance of the farthest \wa ring to the 
monads, makes these organisms play an essential pmt in tlte 
genes is of sc rofulo::5is also. 

IIuctcr finds the essential clement of the scrofulous constitution in the dilutn-
tion t!te 

vcss<1ls c.xtcn•ciing to trncl rami 

o f the skin and mucous mcni bra ncs, thcs:: intcgu
tcxturc which protects them against tlic im·asion of 

in!lammation- producing organisms suspended in the nir. 
The monads havi ng entered, at first produce the primary scroful ous nffcctions 

of the skin and mucous membrane, and, proceeding further on in the d irection of 
the lymph currcut, Callie the affections of the lymphatic glands. Tn aid of this 
hypothesis llu~tcr la)'S down the assert ion lli:lt t he cheesy matte1· is mainly made up 
of monads, an assert.i on which he fails to prove sunicicutly IJy his detailed descrip· 
tion. 

In the pl'esent state of onl' knowledge iL will genernlly be 
best to stand by the propositions enunciatl'tl by Yirchow on the 
natul'e of the scl'oful ous constitution, as 11 0 safe basis !1as been 
found as yet which wonltl enable 11 s to go beyontl thi s somew hat 
unl'eliable foundation. Vil'chow ascribes scrof11h; is to a cer
tain weakness or incompleteness in the strncture of the liJmpliatic 
glandular apparatus, which weakness will ma nifest itself all the 
more in the yet g rowing unfinished gland::; of the ju\·enil c org:m. 
ism. For the dependence of weakness of certai n systPlll !:) a ncl 
organs on a hereditary predisposition we have numerous proofs 
in othel' chaptel's of pathology. 

·we may here on ly mention hmmophili~ (hemorrhagic diathesis), another hcred i· 
tary disease which must be absolu tely attributed to a special weakness in the struc· 
tu re of the circulatory appamtus, although so far it has not been possible, a-, little 
as m regard to scrofulosis, to find an:\tomical proof of that impcrfl'ct strnctmc>. 

We would, however, be justifi.xl in assuming a hcrc<litary spccif1c vulnerabi li ty 
of the blood-vessels, in the case of scroful osis, besides the irnperfcc:t chnrncter of 
the lym phat ic apparatus. As already mentioned above, such an assumption would 
make til e progress of inflammation in scro ful ous subjects more ensi ly understood. 
Symptonrn.tic plienomcun, moreover, :uc not wanting which speak in favor of a ccr-
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taiu weakness as well ns of an abnormal irritabili ty in the circulatory apparatus o f 
scrofulous subjects. In this respect we have to mention dilatation of the suhcu
tancous veins, abnormally strong reaction of the cutaneous vessels, especially in th· 
so-ca lled crcthic fonn of scrofulosis, great clw.ngcal>lcucss in the frequency and 
character of the pulse. 

It is difficult to decide whether a certain misproportion be
tween the liquid and solill constituents of the body play an 
important part in the origin of this di sease, as Rindfleisch ' 
supposes. Ulinical experi ence, howerer, does not give the im
pression that an:omia always prececles the appearance of sc1·0-
fulous di sease. 

Our knowledge of the anatomical and physiological condi
tions which constitute the basis of scro[ulosis bei ng still defec
tire, we must confess that the causes which gil·e ri se to the 
abnormal constitution are by no means d ea rly made out. . \ s in 
many other di seases the etiology of which is yet obscm e, numer
ous influences of great variety are accused as the originators of 
thi s one . 

• \ s one or the most important causes, which, as indicated 
abo1·c, is very probable a priori, according to onr ideas on the 
nature of scrofnl osis, and materially supported by the facts of 
experience, must be recognized hereditary transiniss ion. The 
number of cases hy which this relation may be illustrated is 
indeed not great enough to establish a direct proof by the statis
tical method, but wear(\ nevertheless :jt1stifi cd in pointing out the 
unanimous opinion of those physicians who commanded a larger 
practi cal experience as to the occn1Tence of scrofulosis. Two 
circumstances are of special importance in this respect. In the 
first pince, it rnn frequently be shown that the parents of scro
fulous children were al so scrofulous in their early age, and, 
in the second place, parents affected with tubercu losis gPncrate 
freq tH' ntly scrotnlons children, the latter circumstance, how· 
ever, being by no means the rnle. 

Every practitioner has frequent op1>0rtunitics for observing how children of 
parents affected witlt pulmonary tuberculosis g row up apparently h<'nlthy, never in 
their chilc11Lood presenting any s_y mptoms of scrofu\osis, but still becoming sub· 

1 See Vol. V. of this Cycloprodia. 
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ject to tuberculosis at the time of puberty. In view of th~ frequency of such 
ohscn•atious it must be admitted that hereditary trnnsmissiun of the prcdi:;positiou 
to pulmonary tuhcrculo~is may take pluce without the mediation of serofulosis. 
Such arc probably Ct\SCS of heredit:lry tra1mni'!sion of weakness in the respiratory 
np1>aratus itself, which may coexist with a normal condition of the lymphatic 
appanilus. On the other hand, scrofulosis is hereditary in some families in which 
the occurrence of tuberculosis is very rare. 

The question, so much discnssecl fonnrrlr, whether the pre
di sposition only to scrorulosis could be trnnsmitted or the dis
ease itself inlierited, must be looked upon as settleil, the decision 
being given universally in favor of the t1·ansmission of the mere 
predisposition, because there is no foundatiou iu fact for the 
other altemative. 

Lebert was nble to prove hereditary transmission in onc·lhird of eighty-eight 
cases. Balmau ascertained that among 141 scrofu lou'I patients nine h ~ld lost the 
fat.her, and eleven the mother by tulJerculosis, while thirty c:-is..:s of tuberculosis had 
occurred in near or distnnt relatives of the rest. 

It is also Sllpposed that, independently or the heredita1·y 
transmission or scrnfulosis properly so-call eel, old age, near blood· 
relationship, and a caclwctic condition or the paren ts may 
become causes or a hereclitary predisposition to this iliseaSc'. Prnb
able as this supposition may be, tl1ern is as yet no statistical con
iil'mation or it. 

The geo,r;rrrpltical distribution of scrorulosis is so universal 
that there is hardly a siuglc loca lity whiclt rnay be said to be free 
from it. On the other hand, we cannot point out any climatic 
pec uliarities of those co trntries or pat·ts of countries in which 
scrofnlosis occurs ns a prominent endemic disease. \\' e find it 
in the cold northem region and in the tem pernte zone among all 
the civilized nations or Europe, as under the tropics (among 
Negroes, Hottentots, etc.). It has been statecl hy travellers that 
in some regions (accordi ng to Livingstone, for example, in some 
regions of Central ~\.fricn 1 n.ccol'cli11g to otlwrs among the Indians 
nnd Kabyles) scrofulosis is almost unknow11. This immunity, 
i[ it should be confirrn Nl, wonld have to be ascribed to a certain 

1 Compare the detailed account o[ it; iu A. llirsclt's lfa:1db:nk of I'..ltholo~foal History 
nnd Geography. I. 401-521. 
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mode of Jiving rather than to climatic influences. It might, per
haps, be admitted that countries in which sudden changes of tem
perature occur frequently, exert a special influence because such 
changes furnish a potent exciting cause of scrofulosis. In this 
rega1·d the statement is of interest that persons, especially chil
dren, transplantl'd from the tropics to the tempernte zone, tire 
frequently atttickecl by scrofnlosis.' 

How widely scro[ulosis is spread in some countries, we may 
gather, for Pxampl•', from the statement o[ Philipps. according to 
whose estimates twenty-four per cent. of the whole population 
of England are suITering from scrofulosis; in Fntnce the average 
of conscripts declarecl to be unlH for military duty on account of 
srrofulosis :uuonnteil to one per cent. in a periocl of twenty 
rears,~ while an examination of the French captives in the ]ate 
Franco-German war furnished sufficient evidence that scrofu
losis occn1·s with extraordinary freqLwncy even among the sol
diers of the French army. 

The estimates of the frequency of scrofulosis, from tables of mortality, nrc Ycry 
unreliable, because in most reports rachitis and scrofulosis are not distinguished, 
and again cases of death from diseases of joints and bones, it large proportion of 
which originate from scrofulosis, are not counted under this head; besides that, it is 
11 ighly probable that in the case of scrofulosis, the rates of sickness and mortnlity 
arc not parnllcl, bccallSC social conditions exert an undeniable iufiucnce on the course 
and <>eYCrity of this disease. According to our present information on this suUjcct 
the average rate of mortality from. scrofulosis is from 6 to 16 in 1,000 deaths from 
all causes. 

The conditions of the soil do not seem to exert any influence 
on the frequency of scrofn losis; this must be said especially of 
its elevation, which, according to some aut11or$, considerably 
influences the occurrenre of tnberculosis. Scrofnlosis occurs 

1 rJooprr. Annual 'Med. Rev. IL 130. Pertraon. ibid. 42. 
7 flrJiulin, Trait.C de gCogr. et de statist. med. JI. 18J7. From the datagh·en on page 699 

of this work, it may be inferred of how little import'\nee the character of the climate and 
soil (elevation and other conditions) really is as to the frequency of i;;crofulosi~. Cor· 
sica, the )foditerranean coast, :m<l the northern clepal'tment of Pas-de-C:i.lais furnished 
the smal\ef;t number of scrofulous subjects; the department of Bas-Rhin, Rhine, Seine, 
1\loi?cllc, Puy rle Djme, Tlautes-Alpcs a.n equal number; wb1le conliguous departments 
frequently presented opposito extremes of frequency. 
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with equn l frequency in the low plains o[ Holland, on the platmu 
of Ca,tilt>, in the mountain Yillages o[ Saxony, Sile,ia, a!Hl 
Bohemia, 2,!Xl0-:3,000 feet above the sea-le,·el ; and, acconling to 
)focClellan, in tht• Himalaya Mountains eren in sites 18,0llll f<'et 
high. The humidity of the soil is equally dernicl of any con
stant rela ti on to the frequency of our dise:tse, as will be set' n 
from the fact tha t some authors main tain a rf'lal ion of reciprocal 
excl usion between malari:t and scro Culosis, while others look 
upon swampy soil as an element fa vomble to the c1evelopn1t•nt of 
scrofulosis. OC the !(eological form:tt ion o[ the soil the same 
may be- !:':t ic.1 , 80 fa1· as we know at present. 

The connection between the frequency of scro fnl osis and th" 
sorial conditions of a g iven population is uni<·er;a ll y admitted, 
and rPsts on ,·ery !(Oocl proo f, although it is not possible to point 
ont indi\'idual circumstances as the essential ones. hec:Ul!-ie we 
]Jn,·e to clt>al with a concurrence of causes, the inlluence of every 
sinp:lt· one of which cannot be accurately c1Pfined. 

In all proh:tbility poverty farnrs the frcqnency of scro[ulo
si.,.. as a p;f'nera1 rnle. 1 This relat ion is not a constant one : there 
are re~ions in which the g l'eatest mi sery prernil::; while st:rof1t
lo, is ra1·ely occurs there,' and on the other lianc1 it m:ty be fre
quen tly fonncl in tlni[ty districts, jnst as dail y experi ence proves 
the existL•ncc or it among families in the most afllnent circum
stances. The prqbablc cause of this phenomenon is to be fouml 
in the circnmstancc that in poorer districts a gi-eat many weak 
children die in the earliest pc1'iocl of life which might have been 
san•c1 l.Jy proper care, and furni shed a large inc1·ease o[ the 
scrofulous population as elsewhere. On the other hand, it 
mn$t not be f01·gotten that the rpwlity qf food is oC g1·eat 
impol"tance, and improper d iet is as frequent in rich districts as 

1 .l!r1rc <l' E.i1pi1U' st-itc~ that in Geuev:i eight per millc of the deaths amoug the well-to· 
do·cln..<1ses nre cnuse<l by scrotulosi3, while among the total population sixteen per mi\lo 
occur from the Mm" cause. It must be remembered, however, that the death·rata 
docs not accurately Pxpre!!S the rate ot sickness. 

t l'frclw111, Arch. f. pnth. Anat. IL p. 170, 18-18, found a di!strict in Upper Silesia, in 
which typhns prevailed nlong with the highest degree of social misery, remarkably free 

fromscrofulosis 
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among 11oor populations.' The custom of bringing up children 
by th1• spoon prernils al most nni,·ersally in s01rn• ri ch agricultural 
clistrich, ancl experience teaches us moreover that excess may 
haxe tile same effect as want. 

The diet or children in the first peri ocl of life has from time 
imnH·morial been regarded as an impor ta 11t e lement in the etiology 
of snorul os is. 

The g,•1wml proposition that a spoon-feel cl1ilcl shows less re
s istance agninst morbif-i c' influenres than one nursed a,t the b1·east. 
is not diflicult to undl'rstand, but thi:; i:; a lso tlw sum of 0111· 
knowledge on this subjt>ct. 

Certain articles offood hm·0 been held responsible for the 
cli seast', for instance, potatoes aml rye bread in excessive qnanti
tiPs. n.nc.l n. coarse vegeta.ble diet in general. Tlio.se u.ntho1·.s who 
Jook0d upon diseases or the a]inwntary C'llllUl as the p1·imary 
cause of srrofulosi:> (Carmichael. llufelaml, and others), were 
especial ly inclinecl to attribute g reat influence to this agent, 
which appra1·ed all the more important because definite indica
tions could he deduced from this connec tion for dieteti c treat-
11wnt. Hu Hanel certainly goes too far in say ing that every child 
could be 111nde scrofulous, especial ly by improper diet; bnt the 
i11tlucnce of di et cannot be denied altogether. 

Them is good rca<;on for looking upon as hurtful in thi s 
respec t, because it implies the consumption o f c1u antiti cs of food 
deficient in rc:d ly nutri tious substances, and , Lcsi<lcs that, mechanical irrita!.ion of 
the in testi nal mucou.; membrane from the very nature of the materials of thi s class. 
'Vli "n in trod uced in to the alimentary can:il o[ a new-born child, adapted to an ex
clusive milk Llict, the irritating effects of such improper food will show thcmsch-cs 
all the m ore S"\'Crc. Besides the mechanical irrit:ition, we have to cousidl:r that 

canscd by decomposing and rotten ingcsta of this description. 

Admitting the influence of bad food, and understanding 
"·ithout difllcnlty how catarrhal initation o[ the intestinal mu
cons membrane and inflammatory cell proliferation in the lym
phatic apparatus of the nlimentary catml may ari se in thi s man-

1 We mention here only the statement of Jluss that scrofulosis is very frequent in 
:::>chonen, the richest province of Sweden, where infants. nlmost imm dintcly after their 
birth, arc fctl on co ffee, sour bread, and potatoes. A similar stat;.:i of affail'S is found in 
thrifty tlistrlcta of Bavaria, Saxony, etc. 
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TIP!'. one ran spe in all tl1is mainly an exrilill[/ ransr, ''hich fanws 
the nppPamnce of f:rrof111osis only on tlw gro unll of an existing 
prcc1ispositio11. In this rPspect bad fooc1 is to be placetl a111ong 
the noxious initating influences which w·ner:Llly cause scrofu
lous affections in the skin anc1 mucous membrant•s. 

A second factor which has been represented as one or the 
fnndampntal causes or SCl'O[n losis alreally by Kae111pf, and later 
by BaurlPlocque, is bad air. H erc we have again lo deal with a 
conc1il ion to which the poor popnlalion or large cities is Psprcially 
liahlP, wlwre many familiPs am crowclPa togt•ther in small apart
mPnts with insu ffici t' nt ventilation and exposed to the influence 
or viliutNl air in an eminent degree. H this condition really ex
erkd !he influence asc1·ibed to it by Bauc1elocque, "'" wonltl be 
oblip;C'cl to assume a striking contrast in the fn:'qnE>ncy of scro
fulosis among the urban and rnral populations; this eontrast, 
howe1·er, doe· not exist in rPality. 

Philipps has alr('ncly 1iro ,·ed that the facts stntccl hy Ilat1(lc1ocquc :i.rf' incorrect, 
especially in rc~nrd to J~ngfand, where scrofulosis is actually more frcqu<'nt in the 
rural dbtricts than in the huge towns. Lebert mcntioni-;, anion~ 01her di::;tricts, the 
cantons o( Vaud and Geneva, celebrated for their pure atmo~phcrc, where !'C'rofu
losis is found as frequent among the rural population as in the towns. ln the Ore
mountain'i of Saxony also scrofu losis is Ycry frequent, as Ettmuclle1· states (and the 

nutho1· is able to confirm from personal obstrvation). 

In spite of all this it cannot be clcnietl lhat vitial<'c1 air exP1ts 
a fa1·orable intluenee on the clen•lopmrnt or 8('l'Ofu lm;i,;. That 
childnm Jiving in thl' conntry spend morP tinw in the 01wn air, 
is \·ery trne, gp1wrn.lly spt.>n kin,~; bnt. on t111• othPr ha11d. it mnst 
be ar1rnitt1•d that tht' dwellings, ancl cs1weial ly tl11• slP<'ping apart-
1HPl1tt'. an:. mt1<'li more unhealthy in the l'Ul'nl districts than in 
towns. 'l'lw a('cnmulation o[ n.ninrnl ancl human PX<.TPta in the 
\'i1·init.r or dwellinp;,;, the disinclination or !ht> r11ral population 
to 1-.•ntilatt' tllPir rooms snffir iPntly, tl1t• faulty t'on;trnclion anLI 
0\'l'r(' l'Oll'di np; or SCllOO!-l'OOITTS in most phlCP", aJJ th is suffieiPllliy 
pron·s tliaL cliildrPn Jh·ing in the connt r.'· nre hy no Jll (•an~ ex- · 
t'lllpt from tliP PV il s or bad air. In instituting ~11eh (_'()ll lpari :-:0 1"!. ..; 
it would, mort:-O\'f'I'. 11P tw<'e~sa ry to ~o m11C"ll furtlwr into dt-'tails; 
that the OCCll]l:t!ion is of great importa nce (c10111estiC indnstry Ol' 
ag1fo11lture) in this rPgarcl, is self-evident. 

VOL XVI.-40 
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The grerrt influence ext> rtecl hy dtirtted ai r is e;;ppcially cle
mon"tmt1•d by the grPrtt frequency of scrnfnl osis in places of 
confinement, where, in many cases, the diet is Jlt' l'fec tly hea lthy. 

Hirsch (I. <'.) mmtions n hrgc number of facts in illustrnlion o f thi-.. 
Autenricth 1 drew attention to the frequency of scrofulosis in pcnitentinrics 

(so-<'n ll ed 7Jmitf11tiary·srropl111ff1'). Of special intcrc r.: t is th e statement o f Dot'pp 
that in a boarding·school nt St. Petersburg four times as mnny girls as boys were 
nffoctccl with scrofulosis, although their diet and room accommoclntions were the 
same; the cause of thi s difference wa s found in the pcn;istin g sc<l entnl'y hnbits o f 
th e female pupil s and thf'ir grf'atcr confinement to the small rooms of the in st itution. 

The author has bC'forc him th e s ick lists o f the Saxon Blind Asy lum, mainly 
inhabited hy children, for a period of thirty years. The grcntcl' part of th ese chil
dren were already nfiectccl with Sf'ro ful osis at the time o f their admission i11to the 

institut io n. From these tables it appears thn.t the cases of scrofu losis have 
decrcnsrcl to less than one-half of the pre\· ious number ( from twcnty-fh·c to ten per 
cent. of nll c11ses of sickness) . since the pupil s have iJc{'n required to take frequent 

exercise, ~pec ially gymnastic exercises, in the open a ir. 

Besides the nbo,·e-rnentioned cau ;;rs. great stress has been laid 
on d1jicient c11l/11re of th e skiii. Tlw intluPnce of thi s foetol' ha;;, 
howl'\"Cr, been certainly oven ated ; scrnfulosis h1,ing frequently 
found in iwrsons of cleanly habi ts, while popnlalion s co,·ered 
with filth may remain comparatively free from it (snofulosis is 
frequent in Englnnd and llolla.nd, rare in Palermo. for example). 

The inflttence of improper food on the origin of scrofulosis 
]1as been already rncntionecl, but only as one of general hurtful
ness. Lately lhe suspicion has been raised that, through the 
means of food , and especia lly of cow's milk, a. specific matter 
may be lrnnsmiUed which gi,·es rise to ui sorclers corresponding 
in their progress to certain forms of sc rofula.. 

It was pointed out first by Yill emin, and then by Klebs, that 
the symptoms of animals artificially inf1>cted with tubercn lar mat
ter eo1Tespondecl with those o( scrofulosis, but so far no proof 
" ·as furni shed that thi s analogy could be considered as an etio
logical id t'nti ty, and no such origin as in the case of inocn· 
ln tPcl animals could be assertecl for the scrofulosis of children. 
\Vhen, however, the pearl disease of ca.Ule was recognized as a 

1 Spec. Nosologie uud Therapie. WUrzburg, 1836. IL p. 333. 
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disease eqniYalent to tnbercnlosi$, anil whPn, latc1· on. it hail 
been demonstrated that this di;orc1e1· could '"' trans111itt1•<1 not 
only by iuoculation bllt a l;o through till' milk, th<' opinion conhl 
be maintained that cow's milk might lweonw a n-'liide of infl'f'· 
tion, ancl its u::;e threaten danger to youn~ eliildrP11. 

It is not po:;sible to enter here into th<' lll'lails of this highly 
important questioll. \\"e ha1·e only room for :i fpw l'l'lll:ll'ks. 
Iii tla-' fir::it placP, we shall gi,·e prnmin0nce to t ht> }Ji..,! oloµ;i< ·al 
idl' ntity or the pmrly nodules o[ catUe with h11111all lnbc•rcle, 
wl1ich is no11· establ ishPl1 beyond doubt. 

Tile suspicion ns to the identity of ·•pearl disease'' with tuhrrcnlor:;is "·n~ nlrcndy 
expressed in enrlicr timf's. The apparent rl"asons against this identity, drnwu from 
the in\'cstigation!; of Virchow, who compared the minute structure of the pcady 
nodule with that of some species of lymphosarcoma, fell to the ground, since, hy 
the investigations of E. '\ra~nC'1', the structure of human tnhcr<'le ha"> h<'C'ome more 
accurntcly known, and Schueppcl 1 dcmonc:.tratcd the complete corrc~pomlcnc:c iu 
the structure of pearly nodules and tnbcrclcs. 

Of sti ll grPat<'L' importance to on1· qnrstion ""e the po,iti1·e 
rcsnlt~ ohlai1wd by fPPding diffl'rent spPC'ie:::; of nnin1:11~ Oio.g-:, 

<·nh·es, 1'<1.bhit..;) Oil tllf' 111iJk_ of COW~ fl.fff"C'h'd with rH':ll'l di<.;l':tSr". 

~\'p call atfl'nlion in this i·rspect to lhl' c>xpnimrnls of n<'l'lach, 
Zltrn, Harm~, KIPbs, Cha.11ven11, nncl oth0rs/ from wlii,·h ii m:iy 
he St'Pll that tnhc•reulosi:::; may be gr1wrntPcl lllO!-'t rasily in 11rl'l)i· 
Yorous, hut :ll~o frpquC'ntly in ornnh'orous animals hy f't>11<1ing 
them o n sue h milk. .\.nd, what i8 of the grt>atl1f't intPl'PSt to ou t· 
SUIJjPCt, in SOBW cases O( t11berc11}osis SO COITilllUlli<':-t!l'<l 1 thP am•('· 
tion of the ]_rruphaiic gln_nds is the most })J'OllliJlPllt C'l1:111qP, 'The 
analogy wilh some form::; of hnrnan f'crof11losis :11Hl t:tlws llll'~Pn
tl•rica. hPromPs nil tll<' more striking, as not only the mese11teric 
but al~o the Cl'ITieal glands become tuberculous. 

On the grouml of such fncb, Ilollinger expresses the opinion that certain forms 
o( scro!ulosis :ll'c nothing else hut manifestations of tuberculosis in it~ incipirnt 
<.t:1gc, and acceph the view of Yillcmin, who concluded from his expcrimrnts 
(according to the poc,itivc or neg-atiYe re!'ult of liis inoculations) that tllcre is asp·•. 
cifically tubercular ancl a non-tubercular scrofulosis. 

1 Uebcr clic Jdentitiit cl£'r Tubcrcnlosc uncl Pcrl<mcht. Yirch. Arch. lR72. 
~Sec llolUnyer's Feeding. Arcll. f. exp. 
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ThP penrl disPnse bPing a n'ry freqnPnl tli ,onlPl' among co"·s. 
"'pecially in the \'ieinity of large citic'S (uc<"onl ing to Gerlach. 
rnorp than fifty iwr cent. of the lh·e stuek in Hanm·er are sub
jPct to this di~1-\a:;e; n.rcorcling to G-uPnlhPr and Har1m:, onl y 
onP-th ird of one per rent.; according to /,cil'11, in the vieinity o[ 
,)Pna, from sixteen to twenty per cent.: while Bolling<'r esti mates 
tJi,, mtc o[ sickness at three per cent. at the utmost), there is no 
Irick o[ opportunities for infection, if we suppose that mnn is, 
likP other omni vorous animals, susceptible to tho ,·irus trans· 
miltPd in the milk. 

To ,haw dt'linito conclusions from the results of the aborn
mPnlio1wd t'Xperiments, for tho purposrs of human pathology, 
would, as yet, be haza rdous. Aside from the possible sou1·cps o[ 
el'l'Ol' which may al'ise from the cirr nmstan rP that the animals 
selertPd for the experiment-pigs ~spee ia lly-arp frequently sub
ject to c111.:\e:;;y clegenerat ion oE the gln 1uh. $P:l1'C'hing crn<'ial ex
JWl'inw nh; '11'" still wanting: and. first of all. the question has to 
l>P sPltlc>cl, whethrr a speci fi cally tnherrnlor "ubstn nce is abso
lntely indispensable for the production of positi\'e results. 

The nuthor bel ieves that this question deserves spccinl attention, bccaus;c he 
found thut in rabbit<;, fed on cn.tarrha l sputa, or cnn on common pus, chccc;y nffcc· 
tiom1 of the mcscntcric g lands were produced in scYcral c:1scs. Before admitt ing 
the these g lanclnlnr tumors with those fou nd in the scrofulosis of man, 

in\'cstiga-

Finally, g1·eat strPss must be laid on the circumstance that 
so far not a single fact has been made known which would go to 
prm·e thP inf Pelion o[ human subj ect~ by the milk of cows snffer
inp; from pea!'! disease. The question dese1·,·es, howe\•er. to be 
k<'pt lwfore the prnfes;ion, an<l it woulcl be specially intPresting 
to ('Oli Pct dnta of rompai·').t iYe stat ist ics in reference to the rntio 
of '''""s of human scrnfulosis ancl pearl disease occurring in 
c:ertain 1·pgions. 

Ac('ord i ng to what lias been statl'd abo\•e, heredi tary iiredis
po,i t ion plays tl1 e most important part in the etiology of scrofu
lu, is. while, on the other side, unfa1·orahh• hygienic conditions. 
e:;pccially those in regard to food ancl air, excite this di sease, or 
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at least favor the cleYelopment of its seeds. exist ing from thP 
time of l>irth. Thus we find here alr0ady an interm ingling of 
p1wli~posing aml cxciti11r; causes . In the latter respect, how
evt-r, a. g reat 1Jllmber of otlier agents come into play, all initatiH• 
processes in fact, the ano:i1alous constitution o[ scroful ous Rub
jeet=--, as we have already remarked, being c lmi-atterized by :i 

pPculiaL· inflammatory 1·t-action of the tisSUL'::l agai11 ::;t irri tants of 
relati,·ely even insigni6tant importance. A noxious intlnenCi', 
wl1ich, in a healthy chlld, generates only a slig ht transitory cokl, 
a mikl conjuncth1 lt1R, causes, in a scrofulous one, an obRtinatc 
chronic coryza, a conjunctiritis o[ chrnnic dumtion, which may 
prOC<'Pd to the 3<'Vl'n'st forms O[ k emt iti s, etc. 

Setting asirle traumatic ancl mechanical irritati ons, CPrtain 
infL'Ctio u::; dbeases mu.st be accused, before all other~, of Pxeiting 
the breaking out o r scrnful oRis. ' rery frequently the first 
symptoms of the disease appear immediately after a n attack of 
measles. As tl1is di sorclcr causes considerable irritation not only 
of the skin, but ai:;o of the murous membrane o[ tlw eyes and th~ 
respiratory tract, the connection of cause and effect is easily 
understood. 

8carlatina, dipht.heriti s, typhoid fever, small-pox, ancl whoop
ing.cough are among the less frequent exciting ca u:se::;. 

J<'rcquent expcdence shows that 1>aeci1wlion also may not 
infrequently be Iollowml by a breaking out of sr roful ous syrnp · 
toms. In such cases it is diffi cult to conl'ince the non-nwdical 
public that thi s may happen without the transmission o[ any 
infec ting ma tter tllrnugh the jnstrurnentality of tho vn.cci1w ,·i1·u', 
a circumstance successfully made use o[ by the agitators against 
n1ccina.tion. 

lt is to he supposed that, in the majority of these C'ascs, Ynccination onl y excites 
the dormant clisca<;c, for it is frequently possible to liud in tbc previous history of 
the vaccinated child , or in the condition of its parents, brothers, and si!-.tcr~, sum. 
cicnt reasons for a prc-cxi!'.ting disposition to scl'Ofu l o~i!l, Whether it he possible to 
transmit scrofu losis, respectively tuberculosis, Ly lymph taken from a scrofnlons 
chil<l, cannot be asserted witll any degree of certain ty either in the posi tive or in 
the ucgati,·e. The experiments on animals, which seem to spc:nk in fa\·or of such 
an assertion, arc to be judged of with the grl'atcst rl'scrvc, hecau~e, enn gnrntin g 
th:it tubercles may he trnn!-.mittccl by inoculation, tlte qttc!-.ti ou al w:1y:-1 rec:u1·s, arc 
these tubercles the p1·oduct 1>f au iufcctiug matcl'ial introduced from without, 01· 
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nwrC'ly thr rC'sult of inllammatory irritation on the hasis of a constitutional prcdis
po~ition? ~\t :\II <.·vcnli., the caution of the imperial (German) statute on vaccina
tion. 'rhich prnhihits the taking of lymph frorn a scrofulous child for the pur

child. 

vac-cinating- otlH:rs with it, scc.-ms justified; this caution, howC\'c1·, becomes 
in Lile far as fir.st n1ccinatiuns arc conccruccl, he<:au~e 

<luring the first ycnrs of lifo, and proof 

JiowPYer frequ ently we may succce(l in finding a definite 
initatio11 as cxciti11g cause for the lm.•aking out of scrofulosis, 
there ar<>, neverthele;;s, cases enough in which the disease ha ~ 

appa1·1·ntly a spontaneous origin. Balman, for example, coulcl 
point out :m exciting cau~e only in one-half of ]ii::; cases; but 
we 1l1t1"L not infer from such statenwnts that tlwrn i-eally mis 
none at all. The primary occutTPnce of scrofulo$i; in po1·tions 
of tliP r..;,kin aml mueous memlmrne whkh are exposell to fre
q11t'nt initation, spmks of itsel( for the inllu<·ncr o( an inilant 
which may he 80 in s ignifica nt, howeYPl\ that it is ovcrlookt•d. 

If, in eondu~ion, we look to siwcial indi\"itlual conditions 
relatPd to llH' f1wp1cncy of scrofnlosis wp lincl that se.r Pxerts 
no essential inllLtence in this respect. Some author; as"·rt 
g1·catcr frequency o( S('l'O(u]osis in the female, others, on the 
contrary, ill th e male sex. It appears well ::u:;c0rta i1wd, howPYer, 
that tl10 severe forms of the cli::->ease, ending in dPatli, especially 
tho:-;(_\ U('('Ol11paniC'd with affections of flll\ born.':-5 and joint::;, OCC;Ul' 
with somewlw.t greater frequency among boys. 

The assertion that scrofulosis lasts not rnrC'ly beyond the age o ( puberty in the 
female sex, while in the male it die~ out at that period, is not unfounded in fact. 
This dilTcrcucc has been explained by the peculiar physiological character of the 
female org.rnizatiou, which even in adult life rcscmLlcs more clo!;cly thnt of the 
child. 

Dvlar•us remarks already that scrofulous tumors of the glands arc more frc
Cjll<'lll :uno n ~ adult frnMlcs than among men, and secs in that fact a divine puni~h
lll •11t of female vanity which delights in hauging all sorts o[ jewelry around the 
lll.:(;k. 

,\s to "(ff, scrofnlosio occurs with greatest fl'cq iwncy betwern 
the tl1inl aml lifLeenth years. Glandular turnon; e:;pccially occur 
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seldom before the secontl year. "·hile rntan~ous Nnption,, otitis. 
etc., are not nnfrequently obse1Ted mnrh <>arli1•1· in C'l1ilthen who 
aftetwards became affected with SCl'Ofulons tun10l'S of lllP p;J:uuh. 

It. is very rnrc thnt scrofulosis makes its fir::;t appcarnncc in adult life after 

puberty; more frequently the disease continue::; from early lifo lwyond that period; 
sometimes we oh,;crvc the appearance o[ symptoms, 

scro(ulosis, at an advanced age in people who had bet•n in their child

h ood. 'l'hus, we have occn:-.ion now and then to sre a new accC's::.ion of !-.pondsli tis 
in old pcoplC' who, when young, became subject. to kyplio:;;is in of 

cheesy ostitii;i, the disease having remained stationary for a Ion~ period 

0( all cases of scrofulous glandular tumors olJscrvccl hy Lebert one-twelfth 

occurred dul'ing the lirst five years, one-fifth between live and trn ycnl's, almost one

thir<l between ten and fifteen, and two-sevenths between ten and twenty. 

Diffc1'('nt atlPmptR havp lwen macle to refel' the iwediRposition 
to srrotulo,is to CPl' tain 1wr11lia1·iti<'s or bodily habit. lt was 
aRsertecl that light-hai1·pcl chiklren, with blue eyes and delicate 
skin, ineline to sc1·ofnlosis. an assertion which has heen refutel1 
by the ('XlPnsive statistical n•seal'clws or Philipps, which concltt
Sil'ely s l1 ow that till' diffcn•11t con(litions of s l<i11 and hair stan(l 
in the sanw l'Piation to eneh other among the scrofulou::; as 
among the respP('lh-e popu1ations in p;f·'11eral. 

" 'hatpver Pisc has lwe11 sa id of the scrofulous habit will be 
refened to in nnotl11'1" <"liaptcr. 

Tiu~ ro nn rctio n lwtwePn racltitis, cretinism, foMts, and ~rro· 
Iulosis whieh wn.s formerly believed to exist, mn.r he di::;missell 
vt•ry hridly. \\' hik for 111 N ly all thesl' disonll'1·:; 11·prp compri:;ed 
unckr one h ead. ancl e,·cn scabies aclclecl thf'l'<'lo, "'" can now 
assert vc>ry definitely that there is no cornwct ion betwPen them 
whatsocvt>r (PXet.•pt that favns mip:ht act nt' an Pxciting C'ause), 
ancl that no orn· of these diseases either induces or exclutles the 
appearance of the others. 

Pathology. 

General Course qf tile Disease. 

Since the canse or scl'Ofu losis h as been found in a general 
distmba11ce of nntritio11, mnnr authors ha\'e c11t1mrnrct1 to detect 
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certain peculiarities in the habit of the body from which the dol'
man t prellisposition to this disease might be l'ccog nizcd en~n 

beforn the appearance of its symptoms. _\ C'cordingly, we find 
already in the writings of Cullen, Stoll, and c:;petially of Hnfe. 
land, Kottum, ancl others, detailecl descrip tions of the sc1'<//U
lous habit. 

Just as a torpid and an erethic form of phtltbis " ·ere assumed, 
so t\\'O principa l types ·of the scrofulou s habi t were created. 

'l'he habit of erethic scrqfulosis is cltaractel'izeil hy a delicate 
frame or body, defici ent muscular developmc•nt, fin e skin inclined 
to blushing, t1·ansparency of blue interlacing veins, e~pecially in 
the tempot·al region and on the eyelitls, soft hair of mo:;tly li~ht 
l'Oior, bc•auLi[nl blue lnstrous eyes with clilatccl pupils, lin·ly 
initabl e temper, early clevelopment of the sexual desire aml of 
the intellect. 

Duval goes so far in this respect as to assert that all persons di<ilingu i~hccl hy 
prernlcnt d<'vclopmcnt of the brain and greater in telligence, owe their superiority 
to the fact of having Leen somewhat scrofulous in their childhood! 

Some authors insist, moreo,·er, on the p rc uliat· initnbilitr of 
the lltU CO US membranes, especially that O[ the respiratory tract 
in the ercthic form o( scrofulosis, wltich consl'qttcntly furni shes 
the larges t nu111ber of cases of pulmonary phtl1bi,;. 

'l'lte ltabiL of torpid scrq/1tlosis is chametl'1·iz1·cl hy a burly 
frame of body, bloatl'cl appcarancP, J'i chl y clPn·lopecl adipose 
ti ssue (v ul garly callecl flabby fl esh), ancl 111nselcs ineapable of 
great ext?rlion. The heatl is largL', the 11l1p-iogno111y bel'omes 
ltea,·r ancl unpleasa nt by the thick nose ancl upper lip, the broacl 
ja\\'s ancl short, thick neck ; a tumicl abclo'.nPn completes the 
physica l fpatnn•s or this habit, \\"!tile the psyehologieal character 
is clist ing tti shecl by a sluggish phlegmatic disposition ancl defi
cient intellectual cle,·elopment. 

Among sc rofulous patients, some are no clonbt to be founcl 
wh o r C> presc• nt the image of both these extreme types in a sa lient 
manner; the impartial observer will, h owe,·er, concP<l1• tha t the 
majorit y of ('a SeS li e between the two PX tl'P lll E'S, 01' r~present a 
mixture or the characters of both, as iL happens with all such 
classifications. 
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How imperfectly the ground was co,•ercd with this cla!'sificntion may he r<.'adily 
seen from the fact that it was considered necessary to assume a so·callcd "medium ·1 

haliit, standing between the crcthic and torpid one (Huctc). In this wnv it could 
nut he dillicult to place <'ach indh·idual case under a distinct trcncrnl h~ad. flow 
imperfectly those succeed who want to point out charact;ristic signs of the 
scrofulous habit already before the appea1ancc of any symptoms of scrofulous 
disease, may he best seen by reading such descriptions as Bazin"s, who charnC· 
tcrizcs the said hahit in such a manner that every imaginable kind of whatsoever 
constit.utional peculiarity is comprised by it. 

Some featu 1·es claimed as characteristic of the scrofulous 
habit really belo11g to the already developed disease. 

Among these at'c the thick upper lip nncl nose, the bloated appearance of the 
face, an<l the tumcficd neck. Very often physiognomies, prcvivu,..,Jy in no way 

striki11~. are seen to undergo these cha racter istic changes after tumcfaclion of the 
ccn'ical glands (and consequent n.rrcst of the lymphatic and venous Clll'rcnt) hris 
taken place. This physiognomy is, however, wanting in all those c:1~cs in which 
tile m'.liu scat of scrofulosis is in other parts-for cx:uuplc, in scrofulo,,,is of the 
mcscntcl'ic gl:rnds; here other phenomena appear iu the !orcgrouud-tumi<l aU<lo· 
mcu,grcatcmaciation, amcmia1 etc. 

\Yhat remains, after deducting the changes wrought hy the 
fully dm·elopcd disease, is by no means chamcterisLic of scrotu
losis, and designates nothing but extreme constitutional types, 
as we ge11ctally find them during the pctiod of childhood. 

'Ve must, before all, remember that the conditions under which the ckvelop
mcnt of scrofulosis most frequently takes place, arc most apt to impress on the 
respect ive individu<\ls a. morbid appearance. If bad air, insufficient or improper 
food, and descent from weak parents, exert an influence on the development of 
this disease, we shall easi ly understand why children become scrofulous who were 
previou:sly anfC'mic and poorly nourished. That such phenomena, however, andscro(
ulosis do not stand necessarily in the relation of cause and effect, that we arc not 
justified in nscrihing scrofula to "lymphatic n.nremia,1' as has hcen done, i!' readily 
shown hy the simple fact that children in the best social conclitious. of I.looming 
ru;pcct and apparently luxuriant health, become not infrequently Lhc victims of 

scrofulosis. 

After all that has been said, we have to look for the chief 
criterion of the scmtulous constitution in the ahnorn1al reac
tion of tlw body against irritating iuf-luencL1S. W'e may grant, 
howen:'r, that it is not unimportant, in a thp1·apcutical ns in a 
prog11ostic point of view, tu lay stress on the gcneml habit of 
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scroful ous patients. In this respect ~ 1·pn thP PxtrPnies of 
erethic a nd torpill sn o[nl re may be r~ tainecl , pro1·icled always 
that we do not mean thereby something specilically characte ri sti c 
of scroful osis. 

The course o[ sc rofulou s aiTl'ctions is an eminently rnried 
one. I t is therefor« almos t i111pm;sible to gin~ a ge neral descrip
tion of it. ""e shall understand thi s difTkulty a ll tlw more 
readil y because we kn ow that we ha1·e to tkal , not with specilic 
products of a scroful ous infec ti on, b11t with a modilication of 
different 111orbill processes by ~L consti tution of p eculiar predi s
position. 

In ma ny cases, as we ham stat<'d already under the h ead of 
Etiology , a. deii11ite ex citing cau ~c may be recognized, with 
whicl1 l11e b1·eaking-ou t of the scrofu lous affec tion is connec ted , 
as, for in :-; tance: raecinati o n, 111ea :::;les, etc. In other cases the 
exciting ea use is ex traonlinnrily slig ht (cata tThal conjunetidfo•, 
mechanical injmit':s, cari Ps o f a. tooth, etc.). Finaily, in a ]urge 
nu111lwr of obsern·d cases, it is impossible lo Jind out the least 
cause, aml hPre we li:1rn probably to deal with ca ses in which 
the cli S<•a,;e cl e1·el ops it self on the basis of a 1·ery strong herelli
tary prl'cl isposition. 

\\"c• ham no means of determining wha t symptoms appear 
firs t wlwn the ex citing cause begins to produrP its effec t:::; ; we do 
not know why in one case tlw di sease principally a/frets the 
skin nnd mucous membrane, whilP in an other it manift'sts it$elf 
earli e:; t in the lympha tic g lancls, 01· attarks the hones and joints 
from the rcry first. This i1Tegula1·ity in the succession o[ symp
toms ancl in the selc'ction of definite localiti<'S is much more 
marked in our disease tha n in heredi tary syphili s, althoug h this 
al so ]Wt.•sents not a few iJTegul a.riti es in thi s res1wc t. 

One must not belie1·e, therefore, that in (•1·ery case of Rrrol-
11los is o[ long duration the severer fom1 s must [oll ow the lig-hter 
ones ; in some cases of many y e:1l's1 s tanding. no thing but affec· 
ti ons o r the skin and mucous membrane a1·e found frequently 
enoup;h; and equally en o1wo us would it be to infer from the 
presl' JH'e of severer affec tions the pre1·ious exi stence of lighter 
ones. 

It is certa inly probable tha t hyg ieni c conditions, as well as 
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arqnirecl o r inheritPcl power o[ the SP\·eral kincls o[ ti$Sll<' to 
n•::::d;:;t mo1·hific agpnts, eXPlt tL cerlain ki11<.l o[ inlluprn·e on th1• 

n·s1wetirc cour:-:e of the disea:-::.e; but the=::t. .. are foetors o[ 'diich 
we 1..·an11ot form an accurate e:st imn.te. 

Altltough I he coun;e of tlte cliseasP is not a typical on<'. it i,, 
nerPrthelL•::;::;. conve11it->nt to col1ect tlie morbid nppPrnanCl'S in 
definite ~ronp:'.i, nceording to their scn~rity and loca lization. Jn 
tho:w ca::;1..•::; in which th e S<.'\·ercr fol·n1s arise out o[ tile ligliter 
ones. tl1e diffen•nt group::; woultl at the same ti11ie cone::;pond to 
cel'lain ::;tages of the di::;pase. 

ltrnplio11s 011 Iii<' skin a11d calarrlwl a.freclio11s of the 11111ro11s 
rnf111bl'auts ~11·c 111ost frequently the iin;t ~ig n of snol' ulo:-Jis. 
The fonll<'l' han1 thl'ir seat principally on the liairy scalp nncl in 
tlie face, wliile Llie latter inrnde 1l1p llltll'Ou::; nH·mhra111•s of the 
org-an::; of spL\cial sense, and ks::; freL1ue11tly those of the l'l'spira.
tol'y an(l uli111enta1-y trnct. 

The afl\·ctious or the skin anl frf'quentl3r, thron~lio11t the 
whole duration or the di::;ea::;e, 01' at h·a:::.t in the lwg"inning, only 
s111wrf icial 1 hut aL the sa n1 e time Yery JK• 1·si::;te11t. and cspt'(' ially 
i11cli11Pil to l'!'ia1we. The l>eha,·iur or Lill• affvctions or tl1c mucous 
nwmhranes i::; ::; imilal'. Swelling of the c·onPsponding lymphatic 
gland:-; i:::; Nti·ly associated with t11l'so 1>el'ipil t""'rnl JH'Oct•::;::;P::;. These 
tumefactions s how at Jirst, and frl'c111t->ntly for :t long titJHl, no 
diffen·11ce from onli11a1y :;wellings ot tlw glarn .. b, till· result o{ 
si mpl e iJTitativP prnce::;ses. 

ThPse llllll('ractions, g0nernlly or sma ll voliunc, c1isnppPUl' 
not inrl'equently as soon as the JlL'riphcrnl i111la111111atol'j' pro
Ct•s:;;l•:-; l'l':l:SL". 

Tl1t• ahon~-n1e-ntione1l phenomena. whi<'h oc·c·ur in tlu" lightPr 
fOI'lllH Of $('l'Oru Ja. 01' in the earli<""'l' stnge.::; or the di.::5t1 :1~t', lian.1 
bPPn eo 111p1·i:;ec1 hy Bazin as the priuW(!J pe,-iod, and Llesignatcd 
by the nru11e o[ sNqj'11lides. 

The mo1·p ma1ignant and obstinate rorn·se is mainly charar
tPriz<·d by thl' g 1"L'lltPr se\'ei-ity o[ the glallllHlar affection, whielt 
here Jo~p:-; t]1p ('haml'ter or sy mpatht>tic S\\'l' lli11 ,g1 !lllcl C'Olltinnes 
to cle\'l'iop .,,.,." :ift<·r the cli;appearancc o[ thP periphernl pro
cessPS. The t1111Lo1· ine1·,'ases to :i consitlcrnblP rnl11111P, the gland 
becomes hard, the serernl glamls coalesce into a knotty bu11ch; 



inflammation ancl suppu ration take place frpqnenlly, whil e i11 
othvr ('Uses the tumefal'tion remains stationa ry for a long time, 
uutil 1i11ally $Ofteuing sets in, the sk in breaks, and scrnfulou:::; 
11lct•r:::; or fi:stul:e fo1·11 1. It is er idcnt that in thesP severer <"ases 
thl• gPHl'ral nutri1ion must suffor, antl a cachectic condition 
n•:·mlt. To tltt-'::::il' se\·ere affection::; o[ the l y mphatic glan<ls, 
P~tH•dally wlH-' ll O('rnning on the neck, c.:on·L·sponds the charac
tc>ri,;fi(' phpiognomy described as belonging Lo the torpid type 
of ..;crof11 Josis. 

Si11111llnnl'o nsly with these more persist ing affections of the 
lympha til' µ:lamb. lll :ll'I' de2p-seatecl arr1'r·tions of the ski11 appear, 
while the affec lio11 :::; of tl1e mucous llll'Illhra.ne also become more 
ob~tiuak and sprt>ad ing . (Bazin Ue~cribes these phenomena as 
the> .1·1·1·111ulary pffiud.) 

The character of this stage of scrofulosis is dangerous 
enou~h, a nd thrl'alens the whole constituti on in more than one 
rcs1wct, but the scrofulous affections attacking the osseons sys· 
tem are stil l rnol'e SP\'e!'e. Obstinate a!' thri tis, periostitis, osteitis 
(carit>s necrotica), must be rnentio1wd here (Baz in' s third periocl). 

Bc>sicles the alrl'ady mentionecl disorders, finally, seYel'e affec
ti ons of the inLel'llctl organs (pulmona!'y consumption), clis
lurbnuces of the general nu t1·ition (amyloi cl degeneration, etc.) 
sf't in , and, as a rnl e, the fatal te!'mination of scrofolosis is 
brought about by seconda!'y prncesses (Bazin 's/oarth period). 

11·,, ham al!'eacly poi nted out that the succession of symp
toms in the course of scrofulosis is not to be represented by 
any sysll>mat ic orde r. fo any incliviclual ease the above c1e
sc1·ib<'cl stages may be recogni zed to a certain degree, but the 
g~neml coll!'se of the disease is not a conti nuous one; on the 
contrary, it is characterized by an inegula 1· change of the symp
toms, which abate from time to time, or 'onwt imcs even disap-
1war so completely that the hope is entel'tni 1wcl of an impro;·e-
11 wnl in the patient,s constitution amounling to an extinction of 
thP dismse. Sudden ly, and often without any assignable cause, 
tlll-' SP\'l.ll'P5t Ry mptoms r eappear, c.1estroyin~ by their intracta 
bility all ilJu , ions as to the SlH'C<'SS atlainetl by dietetic or 
m P<.l iC'inal t1·pafrn<'nt. Sometimes it is tile sa me g roup of symp
toms wliieh, dul'ing tlie wliole colll'Se of llie disease, reappears 
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with cn~r-rhungin!!'. exacerbations n.nLl n•mis~ i on s; s:.onwtimPs a 
new g ro up p1'esent:5 itself after the flbappeara.nre o[ the old 01w, 

a.ml oHen the impre:-;s ion is created of a downrig ht anta.goni::.: 111 
between tlrn affuctionti which succeed <'ach other. 

I have for the last three years under my treatment n. scrofulous g irl , twcln years 

old, w lto from time to time is troubled with oph tlrn lmi a, eoryza, and eczema of the 

face o f g reat severi ty. In th is cas:! 1 could repeated ly observe pai nrul tumcfaction 

to a considerable ex tent o f the cer vi cal lymphatic g lands (especia ll y near the ang les 

o f the jaw), whenever those phenomena. receded. As soon as the fi rst sy mptoms 

exaccl'lmtctl, an C\'id(•nt remission o( the g landular swelling, and espec ially o ( the 

pain in it, took place, nnd , strange to say, the grneral condition always impl' OYed 

wi th thi"l remi '!sion. That th is wa3 not a mere co incidence is JU'O\'ed by the 

rcpcatNl occuri·encc of this al te rnation o f symptoms, it be ing observed not less than 

fh·c times in the course of a. single year. Simi lar facts arc reported by other oh-

The conrse or sC"rornlosis is generall y a chronic one, the 
respec tive afft'Ctions showing li ttle tt:>mlenry towards rC'covPry, or 
a 1ww i;roup or symptoms taking the p lace or a disappearing 
one, bn t it cannot he dcniPc1 af ter a ll that sometimes an ac1de 
com se or it is obsl'ITPcl . \Yhen a chikl, whosP pa1·e nts ha ve pre
Yiou ly snffere<l from scrofnlosis, is suclch•nly attack Pcl by con
jundi1·iti s and eX tL' l"Jl:1] OtitiS, by Coryza a!lL] L'<"'-P 111 a Of the face, 
combinccl with con::;picnons swelling o[ the cervical glands, we 
shall not cl onb t [or a moment tha t this chikl i; scroful ous, and 
not rptract tlli s opinion even if we find that all these symptoms 
di ;appear again a frer the lapse of a few wc'<'ks ancl the child 
1vmains fo r years aftl'n rn nls frep from all sn ofnl ous all'Prti ons. 
~ueh cases which are not "o 1·pry rarPly ohsen ·Pcl in practice, 
,~·o tilcl alm~st sPem to justify the term "scrofuln, fv£,-ax, ,, hut 
we oug ht not to comprelwncl under thi s name, n.s was do1w hy its 
originator, a ll transitory t nm~factions or the ly mpha tic gla nds. 

P atltolor;ical Anatomy. 

In trea ting of the pathogenesis of srro ful osis we have alread y 
nwntion0c1 several of the a natomi cal changes accompanying i t. 
The same has !wen d one in other parts or thi s work.' \Ve sh,111 , 

1 Vol. V. 
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tlll'rerore, entPt' into n. more iletn.ilc>cl di:;ctrnsion of only n. few of 
tho::-.l ... changt>S. 

'l'lte sup<'t·ficial nffertions or thP skin nncl mucous membranes 
or :;crofttlou:; subjects do not present a peculiar anatomical 
character. 

The abundance of cells in the secretions and the dense cellular infiltration of the 
parcnchymaton'i connective tissue of the mucous membrane, which Rindfleisch 1 con· 
siclers to be a characteristic feature of scrofu ious catarrh, arc also founU in chronic 
inllammations of the mucous membrane arising on a non scrofulous basis. Neither 
is the presence of tubercles in the more dccp-scatccl inflammations, which lend to 
ulceration, peculiar to scrnfu los is, although it cannot he <lcnicd that the formation 
of tub~rclcs at the bottom and around the margin of these ulcers is nlmost neYCr 
wa11ting in scrofulous patients. I3ut we have already mentioned tltat tubercles 
ap1)~:u al'lo in chronic ulcers which owe their origin to >ery different causes (syphi
litic ul~crs, erosion" on the os uteri, etc.), aucl local tuberculosis must therefore not be 
consid .. rcd as identical with scrofulosis. 

Th .. deep lesion of the skin which we designate as lupus, and which occurs in the 
oth"rwisc healthy as well ac; in th:} scrofulous, is equally devoid of a specific char
n.ct:•r when rifTcctiug the latter. It is well known that Fricdlaendcr has demonstrated 
in all form" of lupu.;; a proliferation of tissue which exactly corresponds to the 
nature of tubercle. 

Th" <p1cstion. Yrhether tuherclcs occur in these cases primarily or develop second
:ui ly, 1wcd not he discussed here. but it is ck·ar from what has been said abO\'C that 
th'' p1·cs~ncc of tub::!rclcs cannot b~ consid::!rcd as t he characteristic sign of the lupous 
ski n a!Tcction of the scrof1do11s. 

As these srrornlons affections nre devoid or nny specific ann.
tomiral ehang.\s, we 1wecl no t h rrn ref1'r to them in clptail. 

The srrol'nlons t//inors ef the lymphatic glands present t\\'O 

stn~Ps e,·rn on ordinary inspection. In the first the glands are 
rnoclPrately S\\'ellecl. rarely rxcPrcling the sizp or a filbert, of ni1 
elastic, rnoclt'rately firm consistence, rnrely soft, nnd not coales
cing with each other. 

Opportunities to mnkc a hi,;tological cxamin:ltion of the glnnds, in this stage, 
arc on the whole Yery rare. The clencl bt"lclics of scrofulou~ patients show, it is 
true, newly affected gl:l ncls by the side of those in a state of advanced change, but 
\\'('cannot suppose without further evidcnc3 that the former represent a true picture 
of the rondition in which the \:lttcr were durinq the previous st:lges of the disease. 
If, for ex:unplc, tubercles arn developed in the glands of more peripheral position, 

IL. c. 
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the more central one~ may become infected by them, or in other word-;, the appear· 
ancc o[ miliury tubercles mfly h~ the first chang"c in the lttltc:r glan<l1:, and we nrc 
certainly not just ified in conclud ing therefrom that, in the glands tirst attacked, 
tuU\.'rClcs also appeared from the ''cry beginning of the morhid change. 

" "e may ass ume this first stage to con"ist in a hypc•rpla~ia of 
the gland constituents, set up by s.ome conductecl irritati on, with 
all the greater certainty the more freq1wntly the elinical history 
of such tumors can be interpreted in f'arnr or such an opi nion. 
On the othc1· hand , oppo1·tunities are not altog..t her wanting to 
demonstrate, on the post-mortem tabk, tho occunence of si111ple 
hypeq1lasti c glandular tu mo1·s in scrofulous subjects. 

Schucppcl1 who is a strong achocatcof the clrnractcriRtic signi ficnncc of tnhcrdcs 
for the scro ful ous g landular affection, published a case in which he flaw scrnfu· 
lous tumcfaction of the glands in the first stag-c; in this case he found only simple 
hyperplasia, no development. of tubercles ancl no cheesy dcgenerntion. 1 The author 
made a s.i milar ol>servation on the body of a. ch ild, five years o r age. which h:1cl died 
of meningitis following otitis media. This child hu<l suffered ul.:;o from other 
scro ful ous sy mptoms (eczema, conjunctiYitis). The ccrl' ical lymph:-itic glands 
were increased in bulk to the size o f a filbert, rather sort, succnlrnt. and of a gmy ish· 
reel color. :Microscopical examination showed enormous cell prolifcrntion in these 
an<l. Lile mesenteric g lands, the cells in the follicles fonn in g g loiJnlar cluskrs w ith · 
out any in terccll ular sub!:>tancc, and the lymph s inuses being visibly compressed. 

Facts o[ thi s kincl support the opinion that at least in many 
cases, espPrially wlwn formation or tube1·cles has not yet taken 
place in the periphe1·y, the first stages of scrofulous t umefac
tion of the glands arP o[ n, hyperplastic natme. 

The second s tage of the changes is chamctel'ized by th P begin
ning or cheesy de9e11Prrtlio11. The glands increase still lll Ol'e in 
sizP, become harcl nnd less elast ic, and present on section the 
cheesy muterial at lfrst in discrete clusters imhecldPd in gray or 
p;rayish-red substance. Later on the enlarged gland lwcomes , 
clwesy throughout its whole extent and is trnnsfornwcl into n, 

homogeneous clry yellow mass, which has been compared ali·eacly 
by de Haen to n, bisected pota to. On mirroscnpical exam ination 
o[ the parts in a state of compl!'tc cheesy clep;<>nemtion, we fincl 
irregular globular corpuscles, shrivell ed nuclei ancl cells, ancl 
here ancl there la1·ger fl aky elements whieh may be claimed as 

1 L. c. 1 page 27. 
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giant-cell s. In glands. howe•er, which contain nlso gray portions 
besid0s the cheesy ones, we see, almost without exc(pfion, wrl!
cltaractai:;ed lubNcfrs in tlie .follic11Trtr .m/Jslancr' (g iant-cells, 
antl :L network, the wi tle meshes of which nr<' fill ecl in with epi
thelioidal cell s). In such portions the tulwreles are oftpn SPen 
c,·en wit h the unarmed eye, as fine ycllowh<h-grny clots. The 
remttining tissue of these portions is distinctly hypp1·plastic: tlJe 
sinusPS are more or less compress0d. 

The Ionnation of the chresy rnassPs i::;, necon1ing to Yir
chow' s opinion, owing to necmbiosis o[ the hyperplasti c constitn
ent elements of the lymphn,tic glands, while Hehueppel thinks it 
can lie lJrought alJont only by means of tubercular develop
ment. 

It is conceded by Schueppel that the appcarnnce o( the cheesy substance does not 
of itself show us, as a rnle, from what tissue it has arisen. The ren..<:ons on wl1ich he 
founds his Yicw o( lhc lubcrculous origin oC the cheesy material :ire essentially ns 
follows: 1 ln lhe cheesy su\)stancc g iant-cells arc frequent I)' found which. according 
to his experienc<', occur, Mithout eueptio11, as intC'grnl parts of tubercle in the glands. 
To this reason we may oppose the fact that such cells arc not found in all cases, and 
the cons ideration that, <'Ven admitting the positiYc proof o( lhe existence of such 
elem(•nts in individual case!:;, part of the cheesy material might have been formed 
out of hyperplar;tic tissue. Finally, it may be doubted wlictlicr it be true that giant
cells occur in lymphat.ic g lands only as a result of tuberculosis. 

I lis S('Con<l reason is founded on the occurrence o f innumerable tubercles in 
glands which did not show any signs of che('sy degeneration. This fact, however, 
can only proYc that ex tensive tuberculosis o f the lymphatic glands mns exist without 
cheesy degeneration, but by no means that every case o f cheesy llc•gencrntion in the 
lymphatic g lands is the result o( tuberculosis; and it is ::;li\l less cnpnlilc of furni<.;h
rng 8Uch proof, as already mentioned, if tul>erclcs occur iu glands secondarily 
affected. 

Om experi ence with other diseases : h ows us, fnrthermore. 
-beyond <lonhr, that simple hyperplast ic ly mphati c tumors may 
underp;o rhe<•sy dt>~Pnern.tion; we ha vp in this res1wct only to 
rel'<'!' to typhoicl swellings of the glands. A compal'ison of the 
diffe1·pnt lJehador of secondarily t11bNr117ous and srrofnl ons 
glands al ·o speaks in fa\'Ol' of the opinion that hyperplastir pro
cesses play a pn,rt in the cl1ees_,- clc-,!\'eneration of the latter aside 
from tlw a,,,·elop111c>11t of tnlwrcles. 

1 L. c, page 113. 
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Jn secondary tuberculous glands (for example the mC'scutcric glands in tuhcrcu 
losis of lhc intestine) the tumcfaction is less considcrnblc, and the rhccl'ly sub,.tancc 
mostly deposited only in the form of discrete foci. On microscopical examination 
we: accordingly find the nodules, mostly occurring in the follicular substance an<l 
less frequently in the capsul<', embedded in a relatively normal lymphatic gland 
tissue. The sinuses are comprc~sed either not at all or inconsidcrnhly. The contral'y 
is seen in the general hype rplasia of scrofulous glands in which the sinuses arc 
frequently found blocked up by necrotic masses, a circumstance which shows that 
the contents of the latter also arc bound to undergo cheesy nccrobiosis. ln con
formity with this condition we can easily inject by puncture t\Le i;inus-channels of 
secondari ly tuberculous glands, while it is diffi cult or impossible to do so in scrofu 
lous lymphoma. 

The nodnlrs apprnrinp; in the interior of the follicles o[ hyprr· 
pla~tic glnncls, nnd originati ng from the dense ap:glomeration o[ 
lymph-cell s at the exprnse or the raretieJ reticulu111, have been 
mentioned before. These nodules, which may be discerned by 
the una1·nwd ey<• as fine clots o[ white or yellowish colo1-, and an· 
easily 1"1'1110\"Cd from the cnt surfacr by a gen lie strl'nm of wnte1-, 
not infrpquently present in tlwir cellular elements c,·idenl signs 
o[ rt_)trogressin? 1nf'tamorphosis ancl are liable, as it seems pro
bable a priori, to cheesy degeneration. 

This has been proved by the observations of Armauer-TTani;cn, 1 nncl the author 
had also occasion to find in the lymphatic glands of n. scrofulous subject which 
presented no luhcrdcs anywhere, such nodules with their cle:mcnts in il ~ta.tc of 
metumo1·phosis hy the side of others show ing little ulterntion1 and in otilcl' portions 
again minute cheesy foc i whose mode of distribution exactly corresponded to these 

nodules. 

In dew of these facts we mnst believe it possible that rhePs~· 
clegPncration o[ scrofulous lymphatic ,rrlnnch does not Pxcl11· 
si,·ely lnkP pince by nwdintion of tube1·cnlosis, although w~ 
have to grant that it is an exception to find glanJs containing 
chee'y material for examination in which tubercles cannot be 
discovered. 

Among ten cases of extirpation of lymphatic glands from the neck of scrofu
lous individuals, the author discovered tubercles in nine, but every one of them 
also showed hypcrplastic processes. 

1 Deitriigc znr path. Anat. der Lymphdrilsen. S. 41. 
VOL. XVI.-50 
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The constant occurrence of this result shows clearly that 
at a certain stage of the disease local tuberculosis is regularly 
de1·eloped in the lymphatic glands of scrofulous persons. 
Among the further changes of the glands in the state of cheesy 
degeneration sojZening is one of the most important. 'l'he dead 
parts are liquefied, a pmnlent fluid mixed with cheesy debris 
1·esults, and thus scrofulous caverns are formed, which, after 
discharging their contents outwards, become scrofulous ulcers. 
Not infreqnently softening is accompaniecl by inflammatory 
1"·ocessPs in the nPighborhood of the glands, several or which 
.coalesce simnltaneonsly into voluminous knotty bunches, and 
.occasional ly regulat· suppurntion and formation of abscess occtus 
ht the vicinity of tlte a ffected glands. Clinical observation fur
nishes not a few instances of the ilh;appearance, without brpaking, 
of srrofnlous glandular tumors, the size ancl cons istence of 
which make us suppose that cheesy degeneration has already 
taken place in tlwm ; it seems, therefore, probable that the 
-cheesy substance. too, is capable of absorption, as Virchow thinks. 
by means of gradual softening proceeding from the periphery 
toward the cent re. 

At the hottom of the scrofulous ulcers arising from the 
breaking of the glands, and in the connective ti ssue of their 
vicinity, tnb<'l'cles arc also developed in all cases; on the forma
tion or son n<l gran ulations they again disappear, and the ulcer 
heals, forming one of those well-known ra<liating, often depressecl 
-Or not unfrequently hypertrophied cicatrices. 

Less frequently the cheesy glands remain for a long time 
stationary Ot' diminish but little in volume, undergo calcifi
cr,tion and become dead parts of the body su rroundecl by cap
s11les, the product of proliferating connective tissue around 
them. 

Another form which the lymphatic glands may assume has 
already been mentioned. 

On the neck and in the region of the parotis, but especially 
on the former, glandular tumors occur in young people which 
differ from indolent syphilitic buboes by their size, often attaining 
that of a goose's egg, and from the ord inary scrofulous tumors 
by showing little tendency to cheesy degeneration. 
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Price, who was the first to describe these tumors, regards them as hypertrophied 

glands. 
Virchow 1 also classifies them with the simple hyperplastic lymphomas. They 

prC!Scnt partly a homogeneous fleshy structurc1 partly a granulated appearance. In the 

interspersed granular substance Virchow found flat nucleated cells of epithelium· 
like appearance and multinuclcatecl giant-cells. According to our present more 

accurate knowledge of the structure of the tubercles of lymphatic glands, these 

granules must be cla<1sified with the tubercle, as is done by Schucppel, the distin

guishing feature of these tubercle.bearing lymphomas being the want of cheesy 

degeneration. 

As these glandular tumors are not rarely foun<l in people 
who do not present any other symptoms of scrofulosis, it may 
appear doubtful whether they may justly be classifiecl with the 
scrofulous affeetions of glands. That we are not justi fi ed in 
interprding the occurrence of tubercles in this sense has already 
been pointed out. One is tempted to ask whetlwr we lt<H'P not 
to deal in this case with pl"imary tuberculosis o[ the lympl1atic 
glands developing i tself independently o[ scro[ulosis. 

Beside the abscesses forming in the vicinity o[ scrofulot1s 
glands, which reach the surface by a direct ot· ci rcuitous route, 
others arn found no t infrequently in scroful ous pe1·so11s, especi
ally in the subcutaneous connective tbsne, in the vicinity of 
bones, Ptc. These accumulations of pus [rnq uently appear in 
the shape of so-callecl cold abscesses (lymph abscesses). They 
contain a thin watery pus deficient in pus corpuscles and mixecl 
witl1 llaky coagula, are rather frequently snnoundecl by a capsule, 
ancl extencl more or less into the connective th:isue, neconling to 
the influence o[ gravity and the nature o[ the obstacles which 
they meet with on their progress. After breaking they g irn rise 
to the formation of scrofulous ulcers, which assume a ronsicler
able circumference, especially when the skin has been PXtensh·ely 
underm ined; frequently they are associated witl1 affections of 
the bones. 

Acute suppurations of ordinary character may, however. arise 
in scrofulous subjects at any time. 

The scrofulou s o.{(ections ef tlle /oints have no specitic 
anatomical character, as little as other inflammations arising 

1 Geschwiilste, II. 1 page Cl17. 
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under the influence o( scrofulosis; they may occnr exactly in 
the same manner in non-scrofulous subjects. 

In Conner times two Corms of this affpction were describt>d. 
Ar/11rocace and lV!tifr .'-11celling; for the latter term, which. 
by the by, " ·as u sell [or all swellings o( the joints unarcompa
ni Pd by red ness o( the skin. that of Ji'11ngous Arthritis has been 
substituted, and at present pret ty generally accepted. 

[(it seems d ·sirable to g ive a specia l meaning t.o t.he term .lrlhrocwe, this name 
may b:~st be given to those affections o ( joints in which the bones-th at. is to sa~· . 

lht•i r articula!' ext remities-are essentially involved. No fundam ental difference is, 
however, csta\Jlished thereby, as one form of the disease may Uc evolved from the 
other. 

rrh e anntomieal changes accompanyin~ the-se inflammations 
are Yario11s according to the character of the latter, which may 
be a s imph• fungons intlammation, or one accompanied with 
"nppu1·ation ancl nlcf'rat ion (caries). \Ye rnay lhprpfore clistin
g11i:-;h n, purni l' llt ulcL•ra ting and a fungous inllammation in the 
st ri l'tPr sense-a di s tincti on, howeve1·, which will always he of 
a :-;0 111Pwhat theorptienl nature. considering that these prncesses 
are frpquenlly combi1wcl. If the intlnmmation begins in the 
joint itsl'lf, the s.rno1·ial nw mbrane will :1t fir ,; t lw<"o me reel ancl 
Hwollt·n, and then con·1·et1 with spongy granulations which grow 
[rotll the SiC1t.)S over the whole snl'face of thP caJtilag<\ insinuat
ing themselves between the articular cxt 1·l' mities (:-iy novitis gran
ul osa) . The cnp,;ule of lhe joint bPco rn es thi rk enecl at the same 
time, :ind n.ssnmps a lan1aceons appenmuce ; the 1wighboring 
c·onnec-tive t iss1w (o[ the tendons, fa sr iic, the periosteum and snb
<" ulaneons ti"n") is similady i111"olved. Later on the g ranula
lions which ro»Pr the carti lage inrncle its substance ancl cause 
ih absorption; finally caries o( the nrtienlar ex tremities o[ the 
honl'S joi ns thl' fungons ar thriti s (Arthmrace). The order of 
lhese proce""''' may, howe1·e1-. be reYers1•<1: ostitis o( the artic- 1 

111 :11· Jll"OC<'SSPs may arise first, leacl to nicl' rntion in the next 
pl:we, nn<l tho>n be followed by secondary arthriti s. The suppu
ration is nut an absolntely necess:wy <'i1'ment o( fungou s arth
ri1 is: frt 'qu .. ntly only ,;mall quantities of muco-pus are fonncl 
with ex tensive development of the spongy granulation ti ssn•'. 
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In other cases suppuration takes place very early, while the gran
ulations are bu t sparingly developed, in the joint and its vi cinity 
1pel'iartiC'ul:u abscesses, which , howe,·er, occur in the scrnfulou>. 
not infreq1Le1Ltly wi thout inflamma tion of the joint itself). 

The ult l'rior consequences which may foll o w the destrnt tion 
of the capsule and the articular processes (perforation, form a tion 
of fi s tul a~, luxation, changes in the muscles, e tc.) cannot be 
described lwre in dd ail; in thi s respec t, aml regarding the 
8pecial (1"scription of t.lie diseasPs of the bones occurring in 
the ·e affections, the reader is referred to the respective chapters 
in text-books on pathological anatomy ancl su1·ge1·y. 

One o ( the minute anatomical features o f fungous arthritis, however, d esen·es 
special not ice: the occurrence of tubercles in the spongy grnnulations, <l iscoYcrc<l 
by Koestcr. 1 These tubercles haYc their scat almost cxclusin·ly in thC' newly
formcd g ranulations-a fact which furnishes add itiona l proof that tuhcrcul o~is is a 
secondary procc~s associated with inf:lammatio n. The tubercles arc not on ly fo und 
in the joint, but also in the granula ti o n-t i s~uc o f the surrounding pnrl!:i, in the 
fi itu lous tracts, etc., and show greater tendency to fatty metamorphosis than to 
cheesy clcgcncratio n. Hegan.ling the character of the inflammation, certa in d iffe 1·
cnccs nrc prcf;cntcd hy the scYcral join ts : in the hip -joi nt ca ri es n.nd suppuration 
arc most frequent (Coxarthrocacc); in the knee-jo int si mple fungous infln.mmation 

(tumor nl\Jus gcuu) predominates, etc. 

The crjffdio11s of th e bones in the scroful ous show the same 
character as I hose of the joints. Intlnn1111ations of the perios
lmm ocem in the sc rofulons i11tlepenclently o[, or associated 
with , affec tions of the bones and join ts. 

A cll l e 1w ri o:; titis cloes not present any peculiar fea tures, 
attacks pre-eminently the long bones, Pspecially those of the 
lower extremi ty , runs its course with or withont suppuration. 
and leads, in the former case, frequentl y to necrosis. Gli ronir 
periostiti s mny occur as ossi[ying, fungous, or snppurntin:! 
inflammation ; most fr<'quently them is a combination of all 
these pmcesses. Tubercles may be d emonstrated al so in the 
spongy grannlations of the peri osteum. 

The fun o-o ns or fn1wo-pnrul ent p<•ri ostiti s is almos t without 
exception j~ined by os ~tis (ca ries). Here, too, we l1ave to dea l 

1 Virch. Art:biv. XLVIIL p. OJ. 
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with forms which are equivalent to the aborn-descl'ibed varieties 
of arthritis. Fungous caries, in which the bone is worn off by 
the interstitial development of spongy grannlarions, is frequently 
obserl'ecl in scrofulous subjects. In broken-down indil'iduals 
-that is to say, in the later stages of the di sease-atonic caries 
appears, characterized by a deficient dernlopment of granulations. 
This shows greater tendency to necrosis and cheesy degeneration 
of lhe products of inttam111ation. In these cases, also, tubercles 
are almost always found among the granulations. 

Primary chro ni c ostitis (resp. osteo-myel iti s) a ffects especia lly 
the spongy substance of the bones, principally of the vertebne, 
the short bones of the extremities, and the epiphyses of the long 
bones The most frequent form of t hi s affec tion also begins 
with the development of spongy grnnulations from the rnssels 
which ca use enlargement of the rnedullary spaces and absorp
tion of the osseous trabeculm. Sometimes suppuration (abscess of 
bone), formation of ti stnhD, and necrosis of extensirn portions of 
bone lake place at an early periocl. In other cases suppuration 
is wanting; the bone is, so to speak, substituted by the I uxmi
ating mass of granulations (caries carnosa), and finally retro
gressive ml'tamorphosis occurs in not a few instances. Then 
cheesy masses are found clcpositecl in th e bone. which also may 
unclergo softening, ancl thereby lead to extPnsive dPst rnction. 
'r11ese cases which encl in che<'sr degrnernLion (ostitis in terim 
caseosa) ha1·e principally furnislH•cl the material fo1· Nclaton's 
c1escription of osseous tubercles. Althongh we look upon these 
cheesy foci as mainly arising from necrosed gran11lation-ti ssne, 
we must. nevertheless, concede that real tubercle noclules are 
frequent ly 111et with in the vicinity of them. 111 the most sc1·ere 
cases all the describecl forms of diseases of joints, periosteum, 
and bones are found combined . 

Of scrofulous affections of other org-ans we have yet to 
ment ion the cheesy infiammations or the lung$, brain, testiclel 
etc. \\T,, have ali·cacly said that not e1·er.r pulmonaiy clisease 
end ing in cheesy clegenern.tion is to be recognir.ed as scrofulous, 
h1tt we ca11not cleny on the other hand that inttammations of the 
lnngs \'llding with a cheesy cleposit aml leading to phthisis are 
[req uent amo11g scrofulous children, ancl rn ust also aclmit that 
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such cases owe their origin to a scrofulous constitution. This 
cheesy pneumonia of scl'ofulous subjects, howevel', does not 
present any anatomical differences from analogous loca l pm· 
cesses developed on a dilfel'ent basis. The existence of' tubel'cles 
has of late been demonstrated also in nearly all these ca es, and 
the discussion does no more refer to this fact, but to the ques· 
tion whcthel' the tubernles found be of pl'imary 01· secondary 
origin. As to the detail s of this subject we rnfor to the respect
ive chapters of this work. 

The cheesy encephalitis which takes its origin principally in 
the cerebellum o[ scrofulous childrnn has a still closer relation 
to scrofulosis than cheesy pneumonia has. It is still undecided 
whether this a!Iection, which appears in the fol'm of cheesy 
node~. attaining and even exceedi ng the size or a huge walnut? 
is to be tom;i(lered as a cong lomeration of tubercles or as an 
inflammat io1t leading to cheesy deposit with pel'ipheral tuber
culm· prnption. 

The srime may be said of similar pl'ocesses taking place in 
othel' Ol'ga ns; tlwy al'e fo und on the basis of a scrofulous con
stitution and combined with other homologous affection8, 01· 
they am clL·,·elopecl singly under local circumstances or as ell'ects 
of genetal causes of a. cliITerent nature. 

Symptomatology. 

If we intended to ll escl'ibe all the phenomena arising under 
the influence of scrof ul osis we would ha,·e lo go owr a very 
extensirn po1tion of pathology, for t1ie numhl'r ancl Yariety of 
these phenomena is very grnat; a nd such an attempt would lead 
us to fields which belong partly to the domain of su rgery nnd 
partly to that of s1wcial depal'tments (ophthalmology and otia
tl'ics). Such clt>lttiled t1·eatment would tra nsgress the scope and 
limits of this treati,;e too far, and we must therefore content 
onrseh es with a general ou tline o l' the forn1s of "ymptomatic 
phenomena appeal'i ng in the several ol'gans of those afilicted 
\\·ith ,;crofulosis. 

Th'3 scrq/'ulous skin diseases do not essentially differ in 
their forms from the cutaneous affections developing themselves 
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incle1wndPntly o( scl'ofulosis. A certain peculial'ity as to the 
frec1nuncy with which their se1·eral Corms occul' in the scrofu
lous must, howevPr, be conceclecl, inasmuch as Cel'tain skin dis
eases do not show themselves more frequently on such persons 
than on the non.scrofulous, while others, again, exhibit a 
decided l)l'Pclilection fol' the scrofu lous constitution. Regard
ing their seat, it is to be l'emarked that the scrofulous exanthe
mata most frequently occul' on the hairy scalp ancl facP. The 
peculiarly obstinate character of these cutaneous affections and 
theil' tendency to a chron ic course >ind frequent relapses has 
already been ::tel vertccl to above. These pecu liarities, howe1·er, 
cannot sufficiently warrant a separa te classification of scrofu
lous ski n diseases as affections o[ a distinct kind, as attempted 
by Hardy,' and especially by Bazin; it is no t expedient to 
speak of pustulous, sqtmmous, tuberculous, or horny scrofo
Jicles, etc.' 

In rek1·ence to the group of exuclative cutaneons affections 
(IIebrn's classification) running an acute course, we may perhaps 
remark that scrofulous subjects show a special liability to the 
fornmtion o[ so-called perniones or chilblains-a form of derma
titis which in them is causec1 by relatirely mild degrees o[ colcl. 
or the squa mous gl'Oup with a chl'onic course psoriasis is not 
mol'e frequent in scl'Ofnlous than in non·SCl'Ofnlous indi1·iclnals, 
while another member of it, tlw lichen scrqj'nlosonun, has, 
accord ing to Uebm, a special rclntion to scl'ofnlosis. 

'l'his skin-disease appears in the form of papulcs of the size of a millet seed. of 
a br ight reel or brownish-red color• or not differing in color from lhe surrounding 
cpiclcrnfr,, always standing out in groups (sometimes of n circular shape); they pcr
Si!it for a long- time and do not undergo any change, except that of gmdual ex folia
tion and involution. They are seated mostly on the trunk, ''cry seldom on the 
extremities. The pa pules itch very little. As a rule, they break out in many groups 
or all together at the same time, soon reach t11cir greatest development, nnd remain 
unchanged for a long time. Their first appearance is generally overlooked, being 

1 Des cliffCreutcs formcs des scrofules cutanCcs ou scrofulides. Gaz. cies 116p. 
lSJ.1. Xo. 11;;. 

! F'rtr!i.t ascril>cs lo scrofulous affections of the skin a peculiar bluish-ro.c;y color, a 
t!pecific odor rescml>ling that of c:\L's uriue, ancl a special tendency to the formation of 
wdernatous ::iwellings in the affected portions of the skin. 
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unaccompnniecl with pnin. Between the g roups of papules, bu t also in other places 
{on the cxtl'emities and face) discrete red bu ttons frequent ly appca1·, of the size of a 
l<.:ntil, which resemble common acne, and some of which contain pus. Ove r the 
several eflloresccuces clesquumation takes place in thcfonn of Im m like !iculcs of du ll 
lust re. Hcpcated eruptions of papulcs may succeed each other fo r a long time, and 
th us t lrn d isease lasts fur yea rs wi thout interruption. The rcl:ttion of this cutaneous 
affection to our tliscasJ is best shown by the fact that llcbrn observed ninety per 
C'.ent. of the C:-t<J~~ iu young inclivi cl ual s who presented :it the same time considerable 
swelling of the lymphat ic glands or suffered from pcriosti tis, caries, n111l necrosis, 
with or without scro ful ous ulcers of the skin, or finally in patient.:; whose t umid 
ahdomcn, bad nutri tion, and cachccti c nppcarnnce pointed to the cxi ;,tcnce of dis· 
ease of the mesentcri c glands. In no case, however, could symptoms be fo uucl indi· 
eating pulmonary tuberculosis. 

F rom lie/ten 1·uber the lichen scrofulosorum is di stinguished Uy the posit ion 
and color of the papulcs, and by the duration of the di sease; from 7mp1tlous eczemas, 
especially hy the absence of itching. 

According to Kaposi's investigations the lichen sc rofol osorum consists anato · 
mically in a cell·infiltrntion aro und and within the hair· fo llicles, t\11.:ir sebaceous 
gland-;, and the papill:c surrounding the mouth<> o f the follicles. 

It is a striking fact that thi s cuta neous a ffection has so fa r been oliscrvcd excl u· 
sively in male individuals at the age of from ten to t wenty. fi ve )'C'ars. Lichen 
sero ful osorum must not be con fo unded with the eruption known as 
tabesccntium, scroful osorum, or tu bcrculoso rum which generally occurs cma· 
ciatccl individuals broken d own by an y chronic di sease; thi s consists in a genera l 
seborrhrea, and appears in the shape of fine bran like scales, especially on the skin 
of the trun k. In patients aflli cted with severe fo rms of scro ful osis, especia lly d is· 
eases o( the bones, th is pityriasis tabescentium is frequent ly d eveloped. 

Ee:: ·mu. is the most frequent form of cutancoui diseases occurring in the scrofu. 
lous. .\ s d efined hy I lcbrn, t.his clisease, most frequent ly ru nn ing n chronic course, 

the formation of pnpulcs and vesicles in clusters, or hy mo re or 
J es~ reddened th in scales or se rous ex udation, or in other cases, 
which forn tcrl y we re d esig nated as Cl'll 'ita lactca or hy some other name, by yellow 
.[!Um-like or green and brown sc:ibs. These la tter cases arc o f most frequent occur
rence in scrofulous subjects. Another characteri stic symptom of eczema is intense 
itchiug. 

The f:i.vorite seat of the impetiginous form of eczema, the 
most frt•qnent in scrofnlosis, is tlw hai1·y scalp, bu t i t may also 
occur on the ears and thei1· vicinilX (assoeiat••d with otonhcra), 
on the eyelids ( ·ometimes invading the hair-follicles, eczematous 
blepharitis) or in the neig hborhood of the nose.' 

1 Of Lcbert's 1 lG cases of scrofu lous skiu diseases 91 were found on the head and 
face. 
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On the chcck!i o( scrofu lous ind ividuals arc o ften fo und those beautifully yel
low scahs rcscmliling d ried honey, which .\Jibcrt described un<lcr the special name 
of mclitagra lla\'csc:::ns. 0 £ 1hc other cutn.neous d iseases we mention j)l'uriyu, which 
not infrcqut'nlly appcu rs in chil<l rcn, particularl y o f the poorer classes, a lthoug h it 
may be seen also in chi ldren presenting no sig ns o f scroful osis. The circumstance 
that the mothers of children allli ctcd with prurigo are generall y tubercu lous, would 
seem to indicate, howcycr, a certain interna l connection between this skin-d isease 

and scrofu losis. 

Those cu ta110ons >tfl'rc tions which were fornierly call ed imp e
tigo, are n. t ])!'('Sent classifi ed ns ecze-111a. im]Jetiginosum. The 
distinct elrnmctcr of the pustul ous emptions known as eclltyma 
is equall y do ubtful, while rup ia, although occul'J'ing associated 
with scrofulous symptoms, is onl y founcl in cases in which the 
exi stence of com;ti t utional syph ilis may be suspected. 

It has already been mentionecl aborn tha t no definite relation 
to Strofulosis can be claimed fo r lupus in general or any Of its 
several fonns, although it is not denied that lupous affec ti ons of 
the skin are not rarely fo uncl in scrofulous indiYic1uals. It is a 
remarkable fact that lupus, when occul'l'ing withou t a ny such 
compli cation, runs its com se unaccompanied by swelling of the 
neighboring Jy mphatic glands; and not less s triking is the very 
ran' 0ccurrenee of tubercular disease of the lungs among patients 
suffering from lupns. 

Of the scroful ous ulcer we shall speak more fully hereafter. 
The saof ulous affections qf' tlte 11iucoas membranes and 

the 01"f/CWS qj' special sense.-As a general nile, the scrofulous 
cliso rde1·s of the mucous membranes are of a cata rrhal na ture, 
furni shing mostly a profu se, comparatively thick secreti on, which 
read il y d ries and shows great capacity for irrita ting the skin at 
all poin ts of contact (a t the entra nce to the organs of special 
sense), easil y causing ery thema ancl eczema. This q ua li ty of the 
seCl'etion furni shed to the ancient authors the reason for assum
ing n. specifi c scrofulous, acrimonious humor. The niueous 
membrmie qf the nose is the most frequent seat of the di sease 
which hen• assumes the character of a regula r eczema ; the nares 
are fil! t'd up by thi ck yellow cm sts, beneath which the membrane 
is sn1wrfi r iall y croc1ec1, the nose becomes swollen, and thickening 
of the upper lip is produced by the irritation of the secretion 
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flowing from the nose (scrofulous physiognomy). The srrofo
lous coryza persists for a long time, pre:sents va1fous changes 
of intensity and frequent l'elapses after apparent reco,·ery. 
Deepel' lesions, lead i11g to periostitis and ca1·ies (ozmna scrofu
losa) ate, however, rare. 'l'he external meatus of the ear is s imi
larly affected; otorrlura is one of the Iii-st symptoms of scrofu
losis, it may be of either mucous or purulent charncter, and is 
apt to lw associated with eczema of the auricle; cases in which 
this external otitis extends dil'ectly to the decpe1· parts. causes 
abscesses. destroys the membmna tympani, and attacks the micl
clle ea1", a1·e, however, relatively rnre. Otilis media O('Curs, as a 
rnle, inde1wnc1ently of inflammation of the exte rnal 111eatus. and 
by extt-nsion of Lh e catarrhal affection of the• nose and mouth 
through th" mediation of the tnbes. "l.n insign ifi cant complaint 
in its mi ldt?r degrees, catanhal oti tis med ia mu st, ne\•ert lwlP~s, 

always lw regarded with distrust, as it rnay sudcknly, :rn<l in 
many ca5e.s after an existence of sen!ral years, ru;;:mme a. purulent 
character, and then be fo llowed by the grnrn conseq twn rPs of 
pmnlent otiti s med ia which, in the most favomble casP (burst ing 
o{ the ahsc~ss on th P surface, especially after pnforat io11 of the 
membrnna tympani), h,a,·es behind a co 11 •i cl erable disturbance of 
1he funct ion of lwaring, while in less farorable ca"'s it may lead 
to iwcrosis of the petrous po1tion of the temporal honr, to nic' nin
gitis, cerebral ab::;cess, 0 1' C\'Ofl to the development o [ fnJmin::tt· 
ing pyfemia (by means of thrombosi8 of the s inu ses). Howt'vcr 
rarely these gra\·e consequences may occtll', the importa nC'e of 
the scrofulous affections of the ear is s ufliciently dt'monstratecl 
by the obsPtTntion that scroful osis is at the bottom of the 
largpst number of cases in which weakening 01· deslrndion of the 
function of hea1·ing has taken place dnring the age of ch ildhood. 
Tbe Jar!!'" nun1ber of scroful ons indi,·icluals found in deaf and 
dumb a.;,rJums is to be explained by tlwse facts. 

Another affection frequently occnning in the scroful ons is 
oplil1wl111ia . The hypothesis of a specific scrofnlons inflam
mation has been first discarded iu reference to this ve1·y disease, 
tlw speci fi c character of which was asserted by the older authors 
on the p:round of its tendency to matntinal exacerbatio ns, of the 
excessive photophobia, ancl certain anatomical cha1·acters vre-
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sentecl by it. R efening the readPt' to the text-books on di seases 
of the eye for a detailed descriptio1t o[ it, m.> shall only point 
out its essential characteristics. 

The eyelids arc pretty frequently the seat of infhimmation in 
scrofulous s ubjc>c ts. Eczema of the facp is espt>c ially apt to 
extend to them, and cicatl'icial contraction,, entropion, cetropion, 
abnorn1a l position of the eyelashe;, etc. , may result from the 
spread of the inllammation to the ciliary follicles and glands anrl 
their des truction by suppuration. 

:Most of the characteristics which fonn et·ly were regarded as 
specific symp toms of scrofulous ophthalmia, arc derin•<l from 
the herpes conjwictioce et cornece; at leas t it cannot be clenied 
that these form s of di5Pase are quite frcqnent among the scro
fulou s. It is in these affections especially thnt we find photo
phobia of a hig h intensity, freq uently out of all proportion to the 
siight extent of the conjunctiral or eorneal di sonl Pr, spasm of the 
lids and profuse lachrymation; the cl •n•lopmen ~ of that circnm
snibecl kemtiti s Yasc ul ooa, which extc>ncl s to th<' sPat of th ,• 
eruption nntl con espomls to' · the scroful ous Ya::;cular frennm ., 
of the okler aLtthors. is abo ftworc>d by thi s contlition. 

Although we sometimes observe hcrpctic inflammatio n of the conjunctiya and 
cornea originatcrl by traumatic causes, we ha\' c nevcrthclc~s to acknowledge that 
these cases mostly rnn a mild aud 8hort course in non-scro ful ous suhjcct!'l, 
while those coupled with a scrofnlous disposition arc prnlongcd for weeks and 
months by the occuncncc of fresh crnption5. 

Stell wag von Carion 1 is of the opinion that li crpcs corncrc becomes n. frequent 
cause of scroful osis by the di sturbances which it causes in the general condition 
of the botly: whenever the signs of scrofnlosis precede the hcrpct ic affection. 
this is, accu r<liug to hi s view, not to b~ regarded as a localization o f the special 
blood di sease (?) but onl y as an effect of the crcthism of lhc nerYous ~ystcm . The 
same author, moreover, poin ts out the excessive intoler:rncc o f light with violent 
spasm of the cyel ills from the very beginning of the diS<!asc as a. characte rist ic 
symptom of herpes co rnere in chilchen of the so-ca lled erethic scrofu lous habit, 
and adds that the su ffusion ma y be very moderate (rosy border iu the cpis.clerotic 
space) an<l lhc clB oresccncc so insignificant that it is easily overlooked (scrofulous 

pl1otopl1ubia). 

Th e po~sibl e termination of herpes in k rratitis vascnlorn ancl 
pannus or its transition into pnrnl ~nt kern.tit.i s, iritis, trachoma, 

l Lchrb, der prakt. Augcuhcilk. 1807. p. 5!J. 
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etc., may be passed by without notice; "·e will only remark that 
in the majo1·ity of cases scrofulous ophthalmia encls farnrably, 
in spite of its long duration ancl frequent relapsl's, the only re
mains of i t found la te r in life being mo,;cly •lig ht opacities of the 
coriwa, of small ex tent. If the ca•Ps with a farnrahle termination 
form the rn le we may conclude lhe gr0at frequency of scrofu
lous ophthalrnia from the fact that scrofulosis takes a lead ing 
position among the causes of blindness. 

In the in <:; titution for the Llind of Saxony, the cases of hlindncss from scrofu· 
lous ophthalmia amount to six per cent. of the total numb.~r below twenty years of 
age; to ophthalmia nconatorum eighteen pr2r cent. arc a~crihcd. 

'l'he internal rn cmbrn 1ws of the eye arc but rarely iln-olvccl 
eren in the grnvpst forms of sc rofulous ophl halmia, and conse
quently tl1e I't'l ina retains its sensibility to lumin ous impressions 
crnn in ca~es of extensive opacities of tlie cor1wa, stnphyl oma, etr. 

This is sa id. of course. without reference to the !>econ(h1·y dC',·clopment o f 
choroidal tubercles in cases of general milinry tuberculosis. 'Ve may h":·c mention 
that the ex istence of these tu bercl e~ has hccn known much longer than is generally 
beli eved; Rud o I phi 1 he obsc r\"c1 l a number of small, 
white, round swelli ngs in the and chor ioidcn of :i "sc1-.Jfuk•us n1011k<1y. 

'l'hc mucous membrone of the moutlt and plwryn.v also par
ticipates in thi s g-encml initability of the mucou s membmncs 
in snofulons indi1·iduab. Here are to be nw nt ionctl ch1·onic 
catarrhal alfections accornpanic'cl with incn•asecl salivation, frp 
qnentlr cxac!'rbaling cases of qninsr and hypertrophy of the 
tonsils ~o 1111com111 on1 y frt•quent among serof111 ons children. 

\\" e would not eonm among thPse the angin{I saqfuloso,' 
more recently so mueh di•cns•1'd, ""JWCially by Fre1wh autho1-s. 
A has been pointed out by tll\'Re auth ors themselves, this dis
ease i;; often fonnd in lwople who do not exhib it any symptoms 
of scrofulosis, and often nnder circumstances indicat ing syphi-

1 Jfandb. der Physiol. '"ol. II. p. 76. 
· Jl,1milton (Dublin Jour. of med. 18-15); n.1zi11. De.mos (Diction. de meet. 1F66); 

l•11111brrt (Soc. mt:<l. cles bopi;,aux. 1871); Cu11xtr111ti11 Poul (Onz. hCbdom. 187 1 No. 47); 
Lrrndl'irn.r (Arch. g611. de mltl. Dec. 1874. p. GOO). Compare nlso Yolume VIL of this 
C'ycloprerlin. 
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litic causes; it is unaccompanied by swelling o{ the lym phatic 
glands; its clinical and anatomical cha racte1·s corrnspoml in 
nearly all the described cases to lupus of the sk in, witlt wlticlt it 
generally goes together, and in other cases the symptom s point 
to severe forms of syphilitic ul ceration.' All these facts speak 
against attributing to this disease any relation to scrofnlosis. 

The mucous membrcrne o{ the alimentary canal is withdrawn 
from om immed iate observation, yet it is possible to co11clude, 
from the symptoms appearing in scrofulous subjects (dyspep
sia, tumidity o{ the abdomen, constipation alternating witlt diar
rhooa, mostly of a mucous character, Joss of appetite altemating 
with voracious appt>tite), that the orga1rn o{ d igestion participate 
in the disease, ancl the tumefaction o{ the mesenteric glands often 
found in scrofulous subjec ts aftpr dmth would al so justify us 
i11 the supposition o{ an irritative process in the intes tinal 
mucous nwmb1·anc. 

The mucous membrane qf the air-passages is al so cxpos~d to 
freqtwnt catnrrhal affec tions in the scro(nlous (bronchiti s scro
fulosa); thio is especially the ra'e with children of the so-ca ll ed 
erethical habit. This circumstanec deserves all the morP atten
tion bPcause it lea,·es the impression that children o{ phthisical 
parents arc principally affected in this way; hence, we may 
suppose in these rascs, with some prnbability, the existence of 
a lwreditnry weak1wss, especially o{ the organs o{ l'PSpii·ation, 
which , ho"·e,·er, may be fouml also independently of scro{u 
Josis. 

Of other affections of the mucous membranes, blennorrlara of 
tlw i-agina dese rves to be mentioned, which occurs sonwwhat 
frequently in scrofulous girls ; it is observed sometimes at a very 
early age-mostly, howernr, towards the age of puberty. 

'rhe character of the scrqfulons a.flections ef l!Jmpliatic 
glands may be inferred to a great extent from the anatomical 
descriptions already given aboYe. The painless, mod<'rate swell
ing, which is capable of simple resolution, is probably owing to 

a simple hyperplas tic process. The more voluminous, harder 

'Compare especially the case observed by G. IIomoUe, Des scrofulides graves de la. 

muqueuse bucco-pharyng. Paris, 1875. 
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tumefaction, ill which the gland,; coalesce into lari(N' bunches, 
corresponds to cheesy degeneration, which, as abo,·e c.lt.>:::i<·dbed, is 
almost without exception associated with loca l tuberculos is. In 
this "tago inflammation of the parts surrounding the gland is 
apt to supervene; the glancl becomes painful, the $kin over it 
losPs its mobility to a i(reat extent and gets reclclcnecl; some. 
times at an early period pcri·glanclular abscesses form, which 
break on the slll'face. If, on the contrary, the breaking results 
from softeni ng of the cheesy mate1'ial of the gland, the ski n over 
the conesponcling region becomes thinned, assumes a bluish reel 
tint, and Jinally breaks spontaneously. The skin stu·1·ounding 
tl1e opening dies to a greater or lesser extent, the remains of 
th e glancl arc cxposecl to view; in short, a scro(nlon::; ulcer is 
forn1ec1, which is characterized by a foul, la rclaccous bottom, 
ancl livicl, mostly flaccid, more rarely infiltratecl margins. As 
long as a portion of the deg.,nerntecl g land remains, there is 
continual secretion of pus mixed with necrosecl cleb1·is of the tis
sue, and at the bottom of the ni cer tubercles develop frpquently 
which may cause further disintegration. In the majol'ity of 
cases, however, ancl after separation of the cheesy mass, healthy 
granulations spring up, by means of which restoration of the 
lost substance takes place with formation of an inegular, gener
ally somewhat clepressecl, not infrequently hypertrophied cica
trix. It is a striking fact that the general health may be very 
good even when these multiple glandular tumors exitit for a long 
time. 

In other cases no ulcer forms; the glands diminish somewhat 
in sizP, yet rnmain for a long time stationm')' in the form of bu!· 
bous tumors of sti ll considerable volume. In such cases WP nmy 
often see a gradual extension of the disease to other glands, until 
finall y a whole chain of such tumors exists (for example, from 
the angles of the jaw downward to the mecliastinal glands); the 
invasion o( a. new cluster is, howen•r, as a rul e, accompaniecl by 
pain, redden ing of the skin, and general febrile reaction. 

lu such instances nutrition generally begins to suffer early, 
and ln.ter on tuberculosis of the lungs ensues very often. 

" re have already mentioned that sometimes absorption of the 
lymphatic glands may take place when so degenerated, whil e in 
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other cases incapsulation and calcification enstie (especially in 
the 1rlands of the mesentery, more ra1·1> ly in those of the neck). 

The bekl\·ior of the external g landular tumors may, of course, 
he ob'Pl''·cd more direc tly: it has been mentionecl already that 
the glands of the neck are much more frequently involved than 
those of the axillary, cubita l, or ing uinal reg ion. 

According to Bal man's statistics the anterior and posterior cervical g lands are 
diseased in 8 1, the ax illary in G, the inguinal in 7, the cuUital in 5, and those at the 
kn ee-joint in 0.7 per cent. of all cases . 

"'e have aheady stated it as our opinion that, in the major
ity of cas<'S, the affection of the lymphat ic glands must be 
" 'cribed to an in·itation conveyed by the lymph from di stal 
parts : rt'f!arding th e een' ical g lands, such an irritation cannot 
be excl udPd "·ith ce1tain ty in any c·a,e. as irritations of the cor
responding peripheral parts are of only too great frequency . 

'T'hc author ohscrvcd in a l>oy four years old, whose father had been scrofu
lous during his childhood. tumefaction of the axillary glands of the right side as 
th(' fir:;t symptom of scrofulos is, without heing able to dic;cover the lea~:t peripheral 
nffection of the corresponding extremity, The tumor broke after attaini ug the size 
of a goose's egg, the resulting scrofnlou~ ulcer healed some weeks later, and, only 
after thic; h:1d closed, other symptoms of scrofulosis (conjunctivitis, eczema of the 
face, and tumcfaction of the cerv ical glands) showrd themseh·cs. 

or tlw diseases of internal lymphatic glands, thosp of the 
bronchial and mescnteric glands (so-called pec loral and abdo
minal "(·1·oful m) d0scn·e special noti ce. 

The form er de,·clop most frequently as an effect of chronic 
bronehitis, especially after an attack o[ measles 01· whooping
cough ; t umors o[ the bronchial 1rlands (although containing 
tubercles almost always after elwc·sy c1e1rencration l1as taken 
place) may exist without tnberculm;is o[ the lungs, while in other 
cases tuhercnlosis of the bronchial glands probably precedes that 
of tlH' lungs. Tubercul osis of the bronchial glancls does not 
produce distinct symptoms in minor degrees of gla ndular swell
in~; if the tumors attain a. more cons id erable size, the con· 
sequPn t pressnre on the bronchi and t1·achea may cause dyspncea 
and lmelwrrl ru les. Ba rth ez and Rilliet observed some cases in 
which consicl embly enlarged bronchial glanc1s exerted pressure 
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on the Yena ca1·a descendens, and tlwreby prorlucPd t1ilahtlion of 
the vein:; or the neck, cyanosis, and <I!dema ot the face. 

According to OuCncau cle Mussy, 1 patients in the first stage of bronchinl gland
ular swelling suffer from dry spasmodic cough, dyspnrea, and abnormal tenderness 
of the thorax in the re:;,.;011 where the glands arc situated (spontaneous pain along 
the inkrcostal nerves). 'Vhcn the glands Jia\"C attained greater size, deprc:"sion in 
the vicinity of the jugular fossa becomes apparent on inspiration. Pi.:rc11~sion 

(hchind, near the spinous processes) gives an abnormally dull sound from the fourth 
dor.;al vcrtcbrn downward; on auscultation, loud Urnnchial breathing is $aid to be 
11cnrd in circumscribed i.;paccs corresponding to the clusters of gland!:, as these con
duct the respiratory sou nd from the trachea or bronchi with great intensity, while 
again the breathing is heard abnormally ·weak over those portions of the lung which 
communicate with compressed bronchi. Softening of the cheesy material, and con
sequent emptying of the gland-caverns into the trachea or main bronchi, occur but 

rarely in these g lands. 
The author saw lately, in the dead body of a girl aged sixteen, whose neck 

showed scrofulous cicatrices, twQ perforations of this kind through which softened 
bronchial glands hacl discharged their contents into the bronchi; one of them had 
taken place in the right bronchus and caused fatal hcmoptysis by erosion of a. 
branch of the bronchial artery. In addition, tubercular infiltration of the lung in 

the state of cavernous disintegration was present in this cnse. 

The cheesy degeneration of scrofulous mesenteric glands 
(wh ich is also always accompanied with formation of tubercles) 
cannot be fotrnd ont by palpation; it is merely inrel'l'cLl from the 
[ll'esence or dyspepsia, diarrham, turnit1ily ot the abdon11'n, ancl 
emaciation, espec ially when scrofulous affections rnanifost thcm
~elves also in other organs. Ilerei too, softening of the turnon;, 
with breaking into tlw peritoneal cal'ity (peritonitis) ot· into the 
intestinal canal , adhesion having taken place previously. is quite 
mre. In some cases in which the latter occurred, the softened 
cheesy material has been discoverec1 in the stools. 

Scroflllous abscesses partly proceed from the diseased glands, 
partly they de,·elop from intlammation ot the periosteum or 
bone. or tlwy origi nate direclly in the subcutaneous and int1'r
mnscnlar ronnectirn tissue. Their symptoms vary ot course 
according to their causes anc1 seat. In gPneral they at'P apt to 
extencl tltrou"h wide re,.,.ions or loose connecti\'C ti:;,ue, "·hile 
ti1ey tll'e not ~tile to pene7rate more solid organs. Consequently 

1 Gnz. bcl>dom. 1871. Nos. 20 und 30. 
VOL. XV!.-51 
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they oftpn nnclermine ex tensive portions o[ skin, which itself 
shows rnry lit tle tendency to inflammation and becomes thinner 
by slow degrees, until finally it breaks ; bnt then, after dis· 
charge of the thin watery pus, sloughing o[ the undermined 
portions of skin occm s and extensive scrofulot1s ul cers result 
therefrom. \\'hen communication has been established between 
the eavity of the abscess and tlte external air, the pus gets 
sa nious in many cases, fever sets in, which, while the abscess is 
still closecl, is usually present only in a moderate degree, and 
11 ot in[n•qnently septicrnmia is developed. 

The conseqnences of scrofulosis show themselves in the 
severest form, however, as affections of the osseous system; and 
among these again the most important are the di seases of the 
join ts, especially those forms which, following Billroth, we have 
designated as fungous arthritis and already described under 
the heatl o[ Pathological Anatomy. 

\Ye must content oursel>es with making hero only a few 
remarks on the symptomatology of these affections, those of the 
joints as well as those of the bones, and refer to the text-books 
on surgery' for further details. 

The course of fungous arthritis is a chronic one often drawn 
out thrnugh many years, sometimes starting with an acute 
bPginning characterized by a chill, high fever, and great restless
ness, which symptoms not infrequently precede the rapidly 
cleveloping swelling of the joint. In the majority of cases, 
however, the disease gradually develops from an insignificant 
beginning ; only slight pain is felt in the joint, accompanied by 
some fun ctional disturbances, which apperir especially after rising 
from bed in the moming. During the first stage the disturbances 
are indeetl so slight that the early development of the disease 
may be easily overlooked, and considerable changes already 
exist in the joint when it is recognized. This trifling importance 
of the symptoms belongs especially to that form of arthritis 
which takes its origin in the bone. In a more ad,•anced stage of 
the disease, relapses ot· exacerbations are frequently observed, 

1 Compare especially Volkmann (llaudbuch der allg. und spec. Chiru.rgie von BillrofA. 
Pi:tlta. II. f. 1 Abth. K.ra.nkheiten der Bcwegungsorgaue). 
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\>hich are accompanied with general febr il e rPartion, and oft~n 
may be referred to external causes (mechan ical injuri es). 

According to its course different stages o [ fungous arthrit is have been distin

guished . 
The fit'St stage is cbarnctcrizcd by the development of the tu mor, the abnormal 

position of t il e bones composing the JOiut , the bcginuing cif the of the 
limb, especially o f the muscles. In the second stage these 
suppuration and ulccrntion arc added (articular and pcri artic ul ar al>,.omcs), wi lh 
pcrfo rntio n of the capsule and its ulterior conscqucncc>s. As ~u ppurnlion or ul ccrn.
ti on may predominate, the course is modi fied nccording ly. li~aom what has been 
said above, i t may he in fe rred that these stages d o noL occur in every case o( the 
inflammation ; ah l'ady d uring t li e first stage rcco\·e ry mny tn kc plncc, :md tl1 cn only 
slight or no impai rments of fu nction are left behind-unfortunately, n. very ra re 

E'·en from the seconc1 stage a patient may recover; bu t anchy
losis remains e\"Pn in the most farnrahle case, anil not rarely 
perforati on of tht> capsu] 1> ca uses COl" iderable di slocation (Juxa 
ti o spontanm ), which admits of no cure. Frequently enough, 
howcn ' r, remi s,ion o[ the arthritic symptoms is fo!lowl'll by 
fresh exacerbation, a ml not rarl'ly the i111l :t11111 ml ion of the joint 
i::; in strurnpnta l in bring ing a.bout a. fatal tern1in a tion. 

It has been slated nlrrady that sc roful ous arth ri tis affocts boys more fre
quently than girls. J,chcrt fo und, among lJ!) cases of scrofulous joint-affect ions, 
71 males and 48 female patients. The predomi m\ncc o ( Ili c male f'.tx i 'l t11H.loubt
edly owing to the grcatcl' frequency of mechanical inj ur its o f lh t joi nts in !Joys. 

Arthriti s appears most frequently in the hi p-juin t (cox itis 
scrofolosa), in the knee (go nar throcace, whi te swell ing), in the 
ankle-joint (podarth rocace), and at the elbow (olecranarth rocace) ; 
the wri st- and shoulc1er·joint are r:u·ely affec tecl . The peculiar 
symptoms which belong to the individual inflammations accord
ing to their sea t cannot be described here in delail. 

Nor is it necessary to give n special clcsniption of the symptoms of scrofu lous 
pcriost itis; they arc part ly the same as those of an ordinary acute or chronic perio'."
tJ tis, and partly they d isappear completely among the more important ones of the 
disease in the bone wi th which chronic periostit is is almost without exception asso
ciated, whether it precedes that disease or follows it as a sccoudal'y consequence. 

The scrq/ aloas injlalllmations of t!te /June are, like the afiec-
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lions or joints, distinguished by tcm1<'11<·r to a chronic course. 
The fast symptom of sL1perficial ostitis is a $welling on the di s
<''1>l'd bone nttendPd with lit t le pain: th<' "kin on•r it, llPing at 
fa,t unC'hanget1 in appearance, looks blui>h and attenuated; per
fo1·atiou takPs place yery gradually, :111t1 tlwn fn•quentlr an 
ulcer fon11s 011 the site. The furtlwr con>equenc·c•s depend on the 
existence of only a superficial affection of Lhe bone, or of exten
sive ulceration (caries) . 

\\' hen the seat of scrofulous ostitis is mo1·e eentral, the fast 
sy1111)tom::; o[ the <..1i sea:3e n.re of n n•ry Yagllc character; the mo.s t 
frequent i::; JKtin , not or a. Se \·ere degrPe, )JOWU\'t..' 1'1 which some
time::; co111p1ete1y disappears, but soon rPt llrm; again. The dis
ea.~e rnani fo~ts itself distinctly only through it::; later conse
quences. 

In parts which ham to support con,idcmble weight, the bones 
infiltrnlccl "·itlt cheesy substance 0 1· lh <' products of softening 
rnay be, so to s1wak. C'l'nshecl und(~ t · tlw inll1wnce or gra\·i t:t tion: 
the con::;e(1uent c1estrnction of normal form antl injury to ncigh
boriug orgrrns under s uch circnmsta.nc,~s form t11e most im
portan t ft>alure of the di sease in cel'lai11 regions, <'Specially in 
the vertdJJ·al column. In other parts (bo n<•s of the extremiti es) 
th e c1i se: 1 ~e i1n-a<..1l's the joints and start s inflammati o n jn them, or 
it rt>a.ches tlie 1wriosteurn , cnu ::;es pel'iostiti::; and inlla.111mation of 
thr su1wrineumbent soft parts, anc1 th<' final rc•sttlt is here al so 
tlH' formation of fi stul;c anc1 ulcers, at the bottom of which the 
C':lr ions bon e js exposed. In this ma.mwr rPg nlar p:inos titis may 
ari~P, aml 1wcrosis of extensh·e portio ns or bone ens ne, while 
all imng inable forms of inflalllnmtio u coexi::>t jn tho remaining 
rbsues. 

~\ltli ongh recognizing scrofulous ostitis as one of the grm·est 
form~ in whi ch scrof'ulos is appears, we must not think a fa,·or
ahle termination impossible e,·en when it is c1evelopec1 to the 
worsL c1egTPe. This is Ps1wciallr t o Jw hoped for in the case of 
younger chilchen. Healthy g rnnnlations foim gradually which 
corpr the bone, suppuration diminishes, tltt-~ ulcPr closf>s, ancl 
e\·pn th e bone, gravely afiectecl as it was, 1·eass nmes its naturnl 
ronclilion. anc1 the loss of substance i t has sus tained is replaced 
by new osseo11s tissue. 
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Without going into detailq n-; to the several locnlizalions, we will only 
the importance of the destructive spor.dylitis (spondylnrthrocacc). The 

Sfl.1 

ushered in by pain increased by motion, but generally not by prc~urc on the spinou-.; 
procCl>SCs; latCJr on febrile symptoms appear as a rule; sleep becomes disturbed; and 
not rarely, it is :l-;scrtcd, an impairment of the intellectual faculties is oO.i;;crntl in 
such children. La.tcr stilt the spinous proccs.qcs become more prominent at the 
sent of the di sca>ic, the deformity gl'adually develops more and more, and the hump 
is formed (.llalwn I'uttii). :\[ore rarely it happens that the diseased nrtcbra breaks 
clown ~uddcnly in consequence of some injury, and au angular bend is formed 

Whether kyphosi s develop gradually or arise suddenly, symptoms of disturbed 
function o( the sp inal marrow manifest themselves immediately (more pronounced 

to 

If the disease is Jocatcd higlier up (.~puudyli
tis tlwrruica), pain, fonnication arc felt in the leg~, sometimes as~o
ciated with spasm'>, and later on paraly~is of the lower extremities, the bktdder, and 
rectum appears in severe case~. Jn spnmlylitis ccrvicCllis, finally, disorders of the 
upper extremities (spasmodic and paralytic symptoms and ditliculty of llcglutilion, 
vocalization, nnd re~pirntion) arc added when the disease is located in the occiput. 
Iu these cases cono.;iclcrnhlc swelling of the posterior ccrvic:ul region (tumor nlbus 
nuch::e) exists. If seated nt the fir.4 or second cervical vertebra, the disease i<:., of 
course, must dangerous; in these cases Yiolent headache is felt, fatal comprc~sion 
of the 1nedulla ohlongata may result from luxation of the .tirst ccn·ical vertebra, 
and another danger arises from extension of the iuJlammutory process to tile mc:u-

thc1u·cs
howc,·cr, warrant in every case the diagnosis o( an already 

existing sponclyliti s, because ante- or sub-periosteal suppurations, which may cau,.;c 
the formation o( cold abscesses, do O<'Cttr in this region without tins complication. 
The direction in which these abscesses burrow differs according to the place of ori
gin. Spondylitis lumbalis leads principally to abscesses which burrow along the 
JH'ivic organ~. nnd reach the external surface througl1 the sciatic notcl1es; very sel
dom they break into the rectum or kee:p moving through the connective ti~ue in its 
vicinity. Thoracic spond)·litis (e;:pecially of the lower thoracic aucl upper lumbar 
nrtcbrre) gives ri"'l' to ah;,CC""C~, which follow the course of the psoa8 muscle, anc.1 
make their appearance on the surface below Pou part's lig:uueut. Finally, spondy· 
litis cervical is lcucls to the formation of retro-pharyngeal abscesses; more rarely the 
pus descends from that local ity into the cavity of the thorax, etc. 

The clangers of sponclylit.i s may be concluded from the above description; func
tional disturbance of the spiual marrow, consumptiott of the bocly hy the long
continuccl suppmation, putritl decomposition, which not unfrcqucntly lakes place in 
t!Je abscesses n.ftcr brcnking-all tlie.;c may sc,crnlly cause a. fatal terminat ion. On 
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the other hand, it is well known th:it cnn far :ulnmcccl cases of ~pondylitis mny 

be arrested in their progress i the deformity of the vcrlcbrnl column remains, of 
course, hut

1 
through the mediation of ossifying pcriostiti!:;, osseous trnbecul:u arc 

formed, which give a 1irm support to the dislocated \'e1tcbne, capsules form nround 
tlic cheesy massea in the bodies of the nrtclmc, au<l part o( the dcstroyecl bone is 
TCstorcd. The abscesses, too, may he absorbed, or at least a capsule may form 
around the in.;pissatcd pus. The patients may enjoy good health, setting as ide the 
usually C'xist ing diminution o( moti,•c power in those parts, the nerves of which 
ar ise from below the scat o( the disc:i.sc, and also the other disorders con nected 

circulation and l'CSpirntion); it.. is, l1 ow-

cvcr, suflicicntly explained allutlcd t..o t..hat such individuals 
remain fcc!Jlc, and rarely attain an advanced age. 

Acute osteornyelitis docs not occur more frequently in 
scrofulous than in healthy young imlivitlnals. \\'e luwe, how
ever, to mention a nother afl'ection of the osseous sys tem which 
almost exclusively occurs in scmfuloLLS cl1i ldren mostly undel' 
five years of age. 'fhi::; is the peculiar <.lisea::;o which i::; now 
designated by the name of spina ventosa, while formerly this 
was applied to every possible morbid process in bone accom
panied with swelling. 1 

The phalanges of the fingers and toes are the principal se,,,ts 
o[ this disease; more rarely the bones o[ the carpus and tarsus 
are affected. The characteristic sign o[ the process is a gradual , 
painless swelling of the affected bone-the phalangt•s o[ Lhe fin
gers, for example, assume the shape or a bottle, and the skin 
over the swelling is frequently not rellcl ened at all, bnt pale ancl 
tense. In some cases the swelling simply recede;:;; in other:;, 
abscess forms in the su rrounding parts, the skin becomes r ed, and 
the abscess breaks. In some cases the probe, in troduced through 
the spontaneous opening in skin and bone, reaches the medullary 
cadty; rnrely, formation of an extensive sequestrum takes place. 
Accurate a natomical im·estigatio11 s of this pmcess are still want
ing, but i t seems probable that spina ventosa is caused by a 
rarefying ostitis, with which ossifying pel'i ostitis is associated. 
and the bony substance absorbed through the pressure of pro
li fPmt ing marrow-cells is snbstitntell by <t new formation of suc
cessive involncra. 

1 Comp. Virclww (Virch. Arch. XV. p. 210). 
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The clinical symptoms of the clteesy and {ii/Jerr11l011s injlrun
mations developing in the internal organs of sernfulous sub
jects need not be specially mentioned hl'l'P. \\'p kwe al r!'~ulr 

remarkecl that the clteesy pneumonia which is observed frn
quently in the scrofulous must not be considerecl as n mere 
complication, but as nn inffammation, the iwculiar course of 
which depencl8 on the same constitutional pn•cfo;po~ition as in 
other scrofulous affoctions; we only oppos<>cl the attempt to 
consider every cheesy pneumonia a.s a sc ro[ ul o n~ one. 

As regards tho rela lio11 of cheesy pneumonia to other afrec
tions or scrofulous subjects, we cannot ma intain that it must 
necessaril y cle,·elop nt a cer tain adrnncecl stage oi the di sease. 
There are many cases of scrnfula in which ext<>nsirn tuhe1·cn
lous aJieclions of the bones ancl \"Oluminous tuberenlous tumors 
of the lymphatic g lamls coexist with perfectl y healthy lungs. 
In other cases slight scroful ous afl'ertions of the ski n nnd lym
phatic g la nds are followed by pulmonary phthi:;is at an early 
stage. 

In no case would we consider that most f1·rqnrnt fo1-m of pul
monary aJieclions in the scrofulous (elwesy p1wumonia, tnbPr
cular inflammation) as a metastatic p rocPss. The Sl'at of scrofo
lo1ts diseases is evidently determined hr the w esencP of a 
pernliar vuliwrability and weakness of delinitP organs and sys
tems. These conditions being re.ferable lo heredi tary tmnsmis
sion, them is nothing surpri sing in the fact that scrnfttl ous 
childrl'n, descendccl from phthisical parents, m·c em inently pre
dispos<'cl to cheesy pneumonia. 

Regarding the relation of scroful ous tumors of the glands 
to tuberculon~ pneumonia, we grant that co-ex istenC't' o[ eo11sid
erable tumo1·s (<•s1wciall y or the cen·irnl glands) ancl this pul
mona1·y affectio n is frequently obserred, hut a gradual extPnsion 
of the afrection from the glands to the lnngs is 1with r· r anatomi
cally probabl<', nm has it erer been clemonstratPcl. Clinical 
ex periPncc rathPr speaks in favor of a eonnect ion between this 
pulmonary a ffec tion a ncl scrofulous bronehitis. 

It has been stated rcpcntcdly, and con finned, among otltcr!', by Phillipi:;, that per
sons presenting scro rnlous c icntrict•s on the neck :.ire rarely altntkccl by p11\rnonary 
phtbisis, but this o!Jscrvation docs not amount to lllUch 1 although it seems to be 
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corrohorat('d hy the popular belief preyalent in some countrit•s that ind i\'itlunls with 
scrofulotB cicatrices enjoy immuuity from phthisis. So ftn, howc,•cr, there is 
no stafr•tieal proof for this bel ie( at all, for the number o( phthi.!<ieal subjects 
with scrofu lous cicat ri ces (acconling to the author's obscn ·at ions in D rc:.ckn, one 
per cent.) is without value, because the ratio of phthisis to g landular affect ions, in 
which brcakiug of the abscess has not yet taken place, cannot Uc stated accurately. 

The clinical symptoms of scrofulous ch<'<'SY p1wumonia are 
not dhst inct from tho~e of tuberculous pneu monia. occuning in 
1101Hwrolul ous subjects ; we refer, therefore, in regard lo lhem, 
to tl1 e corresponding sect ions of this work. _\ dvtaile<l descrip
tion of the symptoms of solitary tubercles of the b1·ain, respec
til'Cly of cheesy encephalitis, or other cheesy ckgenerations in 
the scro[u!ous (in the genito-urinary mucous membrane, the 
supm-rcnal capsules, etc.), may likewise be dispense<l \\'i th. 

\\'e will add only a few words in regal'Cl to certain general 
sy111ploms. The a11(£mia of scrofulous subjects we consicler, as 
already statccl abo1'e, rather as a secondary symptom than a 
primary cause of the disease. 

The view advocated by Rindfleisch, that the scrofulous constitution is based 
on a misproportiou between the quantity of blood and the weight o( the hody, has 
a ce rtain prolmbility, anatomically speaking . as it is known that local amcmia is one 
of the essential causes of cheesy degeneration of the intlammatory products. Tile 
observation, frequently made, that healthy plethori c c\1ildrf'n become scrofulous, 

aftm· lhccJ;s"'"" has been fully dc\'clopcd, 

bloo<l-cellsisincr<•asccl in children with scrofulous tumors 
of the glands, we can also confirm as to the l<it~r stages of the disease; but as to 
children presenting the first symptoms q( screfulosis, it has been proved in quite a 
numher o( cases that in this stage the ratio of colorless and red blood-corpuscles is 
perfectly normal. 

The fever occurring in scrofnlosis varies very much, accord
ing to tlw scat and extent of the local processes, ancl the ease 
with which absol'ption of the prnclucts of inflammation takes 
place. Very orten the increase of temperatLtre appears in the 
c:tpl'icious charncter of hectic f ever. 

The general i111pairme11t qf nutrition in scrofulosis has 
bt•en nu•111 io1wc1 all'cac1y repeatedly. It becomes most promi
nent in di sease of the rn esenteric glands, in extensive suppura-
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tions, especially of joi nts and bones, and finally on de\'elopment 
of tuberculou" pneumonia. 

The appearance of copious deposits of phosphates nml oxalate 
or linw in tlie urine 1 has formerly been regankd as a ~ i p:n or 
clisturbecl exchange o( matter in scroCn l o~ i H ; this phenomenon, 
however, was soon recognized as belonging to this disease neither 
exclusil"ely nor even i11 the genernlity of cases. 

Complicatious and Sequelre. 

\Ye haYe alreacly remarked that we clo not regard cheesy 
pneu111onin as a complication o[ scroful ooio; f/Owrul 111ili"t!/ 
tabaculosis, h owe\"Cr, must be looked upon as such, Io1· we 
hare to take it either for a real metastasis (by the reception into 
the bloocl of tulwrculous elements c·apnhle o( de1·elopnwnt) or an 
infect ion caused by matter formecl in the primarily tuben·ulous 
or rhL'l'~Y foci. Peculiar circ u111 ~ta n ('l'f; are n•quirPc.l for tho 
crniL1Lio11 of gencrn l tuberculosis ou t uf the local a[eclion . The 
rnajority or ('a8e~ in which ulcerations, existi ng for ye~Hti nncl 
act01upanied with copious cle1·elopnwnt o( tubercles (espec ially 
in the bo1ws), have been obscn·ecl, are not followecl by general 
tubl'rcnlosiK, aml this fact prol'es l' itlwr that the C'Ollllitions for 
the absorption of the virns are unfavorab le at the seals of the 
prima1·y tulwrculons inflammation, or that peculiar conditions 
rn1rnt be fulfill ecl beforn genernl tuberculosis ea11 associate i tself 
with the local dismse. 

The view especially aclvocated hy Buhl, that c1·ery cheesy 
product, "·hether it be tilt' result of simple inflammation or 
t.'ngender<>cl by tnlwrculosis, rnn.y cnuse mili:wy tnberrulosis, is 
liable to the objection that this latter clispas.' is Yery i·a 1·e, com
])are<.l with thP 1:1.rgr• 11Ull1hE'l' Of ('fl~\'$ in which clJpp~.r deposits 
t•xist, and is further contmclictecl li,r tl1t• fart that clwe;y pro
ducts are known lo become ab::;orbeLl without gi\'ing rise to 
miliary tubercul osis . 

• \notlwr important complic:ition is that peculiar d<'ge1wmtion 

1 !J11lmrm 'I. c.) ; ilflHkl', Der phosphorsaure Kalk in phyliiol. uud thcrapcutischer 

Bczichuug. Gocttiugcn, 18.30. 
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which is 110 11· generally desig nated by the tc•m1 omy7oid degen 
eralio11, ffrsl n· ecl by Yirchow. It assoc ia tes itself almost exclu
siYely wi th cln onic processes of suppuration ancl nlcerat iou 
(parti cularly in bones), ancl consequ<> ntly it is not surpri sing to 
meet with it frequently in scroful ous subjects. The na ture 
ancl spec ial ca use of this change al'e still quite obscure, while its 
ana to mical features may be passecl Ol'el' as generally known. 

\Ye cannot explain in any way why it is tlmt in some cases 
of scrofulous inflammation amyloid degeneration occurs 1·ery 
early , ancl ge1wrally while i t is entirely wanting in other very 
protractecl cases in which the local ph<'nompna are identical , 
just as i t hnppens with the amyloicl degeneration occurring in 
cases of ph thisis, syphilis, etc. 

The 01·gans first in rncled by thi s change in srrofnl osis aro 
the lyniplwlic {!lands, in which it occurs in t"·o clilfer0nt ways : 
i t may begin, as it does in other organs, tir,; t on the in ternal coat 
of the vessPls (especially of tlw small art1'1·iPs), or it may a1-ise in 
a circnrn >cribed porti on of the follicular substance itself. If the 
lympha ti c gland a t tacked by the degeneration is neither hyper
plasti c 1101· tubcrcnl ons, i ts Yolnme is generally only moderately 
enlarged, and it may be felt, if situatecl near the sUJ"fare, as a 
rather soft tum or of little ela sticity. Next in orcl0r of frequency 
are lhe amyloicl degenera tions of spleen, li 1•er, 1 ancl kidneys 
(generally al so the in ternal coa t of the large vcsspls, especially 
of the aorta). In full y cle,·elopecl cases consickrahle enlarge
nw nt of the two lirst-nanwtl organs may be noticecl on palpation, 
while albumen and cylindl"ical cas ts are fo uncl in the mine 
(e::;1Jecially dtreous casts, which, howeve1', in tlw author's cases, 
never answered the iodine and sulphuric ac id t<' ·t). 

As sequelm o( amyloicl degenerntion mny he mentioned 
mark<><l emac ia ti on ancl hyclncmia, which lcacl s to general 
dropsy, especially when the kidneys are involved in the di sease. 
Clinical experience woultl warrant the belief that the lighter 

1 flm·dcu hns already dc~cri bed nuatomical changes in the li vc l· which evidently 
belong to th is affection \li ve r dry, increased in size, of yell owish white color i contents 
of gall-bladder colorless). B ud(l (Diseases of the Liver) describes amyloid degeneration 
of the liver as u specifically scrofulous disease. 
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degrees or amyloid clegeneration may di sappear again 
pletely. 

811 

Complications which may ari se in the ease or scrofnl ous 
Ulct~rti Unll :tb~C'P8$CS, ~l S O( WOUlldS and llkE'1'S from othf'I' C:l 11 St'S, 

an· the so-calJ Pd accidental trawnatic disws1w, traumatic c1iph· 
theria, gnngn.'llP, prysipelas, aml tbP general infec ti ons known ns 
septie;emia and py;rmia. It is, howen·r, a surpri sing fnct that 
ppemia associal<"S itself, comparali1·ely speaking, rarely with 
the chronic affPclions of joints and bones in scrofulous subjects. 

That cel'tain d isorders remain in cases in which scrofnlos is 
Jrns lJPl'Ollle compiPtely ex tinct, may be concluded from what 
has already been said. Among these may be mentioned the 
abnormal <·onclitions resulting from severe casl1S o[ srro fn1 ons 
ophthalmia (opacities of the cornea, staphyloma. opariti<>s of the 
lens, atrophy of the iris), with their consequenrPs a~ lo the 
faculty of Yision ; the deafness frequently remaining after 
scrofulous otitis, the curvature of tho spine causetl by spondy
litis, anchylosis, disturbances resulting from spontaneous dis
location or the hip-joint, and so on. 

Diagnosis. 

'l'he diagnosis of scrofulous ail'ections cloes not grnerally 
prPsent any clifficnlties ; but we clo not know, as alr(•:uly 111 en
tionec1, any cPrtain sign of a scrofulous constit11tio11, from 
whieh the prPdi sposition could be inf'PITed eren lwfore the 
b1·L•aking-out of lhe local phenomena. The supposition that a 
defini t1• local process rests on a scrn [11J ous ba,,is results partly 
from faets proving herec1 ita1-y di sposition, partly from the course 
o[ the diseaS(' and the simultaneous a p1warancc of similar mor
bid J>rDCPSSL'S in othe1· pa1ts or the body. In the Jong nlll the 
diag 11osis cannot remain doubtful , although it may be ,·ery cliffi
cnlt to form a. clef-inite opinion at a g ivpn moment , P~ ] H'cinlly 

when tlw bones are first affected, aml the questio11 arises whether 
the case be onP of syphilis or or scrofula. 

A s rega.l'(h; 10(':-tl tulwrcn1osis, we need make no fnrther 
l'emark, ]iaving nlreacly co1wincPcl ourselYCti tliat at a certain 
stage of all serern sc rofulous aO'ections local tuberculosis sets 
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i n almost regularl y . The exact time at which the dc1·rlopment 
o[ tubercle's took place cannot be clinically determined with 
ce1·tainty. The Jll'e'sc'nce of tubercles in lumo1·s o[ the lympl1atic 
µ;lands may bP :tlway:-; assumed whenever they show a tendency 
to remain statio11a1-y in a hard, inelastic condition. 

Duration, Termination, oncl Prognosis. 

"'e haYe already poin ted ou t the chronic chamcter of scrof11-
losis and its protmctecl c1nmtion for many years, the disappear
ance of one group of symptoms being soon followed by relapses 
or fresh attacks in other regions. The disease appL'nr::;~ as we 
ham likewise statN1 he[ore, most frequently at the age or from 
five to se,-cn yea1,;, and becomes exti nct oftener at the time of 
sexual developme11t than at a ny othel" p eri od. Individuals who 
ha1·c suITerecl during chilclhooil from se1·ere ancl obstinate forms 
o[ scro[ulosis attain the best o[ hmlth about thi s tim e, and 
show no weakness J·esul ting from their previous disorders. 

Phillips m,cntious hfn-ing frequently seen scrofulous c icatrices in men distiu

gui!!.hcd l>y great muscular !!. Lrcugth (for example, iu prize-fighters). 

In other cases, howei·er, phthisis is developed just at the 
time of puberty, while• the other scrofulous a!Iections continue, 
01· after they l1an) di s lppearecl. Pulmonary phthisis is the 
rnost frequent cause of death in scl'Ofnlosis ; next in frpqnency 
are, as a lready mentioned, affections of the bones and joints, ' 
with their direct and indirect consequences; and last, general 
rniliary tuberculosis. 

\Ye have 110 reliable data from which we coulcl inter the per
rrntage of mortali ty from scrofnlosis with any degree of cer
tainty. The propo1tion of mortality from scrofula to the total 
number of deaths from all causes has alreacly been rcfened to; 
it g ives, however, no clue to the solution of this question. As 
rnany cases of death [rom scrofula are accounted for under 

1 According to statistics collected by Jlfci1ul, which, boweYcr, embrace but few 

children, there died, among G!l individuals :irfected with tuberculosis of the bones, 20 

of dropsy {amyloid tlcgcncrntiou . 14 of tubc1·cular meningitis, 11 of marasmus, 5 of 

paralysis of the bladder, 8 of auromia1 3 of pya::mia, and 3 of nephritis. 
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differen t her.els (d iseases of the bones, p ul monary phlhisis, etc.), 
we shall a lways wan t fo r complete mat~ria l , a nd i t will be espe 
cially clifT\cnlt to fincl out how many incli\"iiluals clie of phthisis 
after having recoverecl from scrofnl osis. 

This circumstance musl be bkcn in to acco nn t in the in terpretat ion o f the statis
ti ca l data coll ected by di strict ph ysic ian Dr. Koerner for the medical di strict o ( 
~Ie issen in Saxony. The total number o ( cases of scrofulosis is surprisingly 
small, probably because only the cases which came under medical treatment arc 
rccorclc<l. K ocrncr"s tables comprise the years 1867-1872,1 and contni n a tota l 
number o f 58,46G in cl ivi<luals a fl'ected wi th scrofula, o f whom 31184 (or about 4 
per cent.) died 1 and GG1 cases o f " constit utional scrofo losis 11 are recorded (or 
about 1 per cent. o r all rascs), o f whom onls 21 (or 3.2 per cent.) d ied- a murh 
smaller number in proportion to the to tal mortali ty than that reported in the abovc
mentionecl Geneva statisti cs . 

On the JHOf!lWsis of sc roftllosis nothing can be said that 
could be relied upon in all eases, as ti,e termin.a tion of the di s
easP depend::; so essentially on the hyg ienic concli tions unc1Pr 
which the patient ]ires, on the obst inacy, the seat, and t>xt0nt of 
the di s0t·t1er. P rognosis is most unfa r orable in sc-rofulons 
pneumonia and those cases in which the bones are alfcc t!'d. A11 
absolutely unfa\·o ra.ble prognos is must. 11 owP\'f' I". not be mnde 
in the latter cases, espec iall y in y o unger childL·en. evPn in the 
most se1·ern fo rrn s, as i t is shown by experi ence tha t a ff<'c tions of 
the bones of the most ex traol'(linary severity a nd ex tc' nt may eml 
in reco1''' 'T· \\"e have already said tli at it woukl be going too 
far to S<'C in en•ry gc1·ofulous chi ld a candida te fo r congmn pt ion; 
in thi s respect a l~o the hygienic ci1 ·cumsta nces under which the 
pa ti ent in quest ion lives are of llw g rea test importance. It is 
probabl<' that the de1·elopment of pulmonary t uberculosis from 
sc rofu]o,is is chiefly fa rnred by crowd ing together ill narrow, 
ill-vent ilated rooms. In well -to-do famil ic•s the transition from 
scroful osis to pnlmona ry p hthi sis is conseq trnutly observe(l 
much morn rarely than arnong the poorer classes. On the in ti
mate rela t ion of these di seases enough has been sai<l already ; it 
remains only to poin t out lhe frequent occunence of scrofu
Josis in coun tries in which pnlmona ry ph thi sis is but rarely 

11. bis !';. Jn.hrc~bcricht des Med.·Colleg., ill.Jcr da.s l\Iediciualwcscn des Koenigr. 
Sachsen. Dresden bei Heinrich. 
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found, as in India according to Balman, in the ore-mountains of 
Saxony according to Ettmueller, etc 

Treatment. 

So far as scrofulosis is caused by hereditary predisposition, 
1,-e are powerless as to prophylactic measures. A prophylaxis 
beginning "ab 01·0 ·· would be very desirable indeed, and phy
sicians Jm1·e not lwen wanting who advocated prohibition by 
the govemment of all marriages of individuals from whom a 
scrofulous 11rogeny might be expected with probability. Such 
a measLue is, however, neither capable of execution nor desira
ble, and all that can possibly be clone in this respect is to 
incluc<> such individuals by instrnction not to form matrimonial 
alliances. This is certainly desirable, but its result will remain 
illusory. In theformation of matrimonial alliances e1·ery other 
dower is generally much more deliberately W<'ighcd than the 
physical disposition in question, although it is of the greatest 
importance to the well·being of whole generations. 

There remains, therefore, in this respect only the question 
whether it be possible to precent the breaking out o[ scrofula, 
or at least mitigate its course by careful treatnwnt e1·en in those 
who are hercditarily p redisposed to it. The measures to be 
taken for this purpose generally coincide with the prophylaxis 
against scrofu losis in cases in which tllis hereditary predisposi
tion b wanting. " " e may eYen say that these measures are of 
unh·ersal application, as ernry rational methocl o[ physical cul
turP must he basecl on them. Still it would be wrong to believe 
that the breaking out of the disease can be prerentecl with cer
tainty by a jndicions regimen. There is unfortunately no lack 
of experiPnce to prom that, a herecl i tary preclisposi tion being 
given, grave forms of scrofnlosis may deYelop themseh·es in 
spite of the most careful treatment-exactly the same experience 
as has been obsrrvecl in cases of pulmonary phthisis arising from 
hereditary predisposition. 

In the case of all chil dren, bnt especially of those in whom a 
dormant lwreditary pr<>c1isposition to disease ex ists, the mocle of 
feeding them eluting tlte !irst years of life is of the greatest 
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importance. Children of tuberculous or previonsly scrofulous 
mothers must not be allowed to be nmsed at th•' maternal 
breast. The best substitute is a healthy, strong wet-nur$e. 
"·hen thi s cannot be had, artijicialfeedi11r1 must be re>ortecl to, 
and there is fortunately in our times no l:wk of attempts to sup
ply SL1bstitutes for mother' s milk. In lnrge tow ns feeding on 
cow's milk is attendecl with difficulti es, and if t lH' po,;;ibility, 
abo1·0 alhtdecl to, of transmitting tuberculosis lo man hy the 
milk of cows alTected with pearl di sease shonlcl IJC' proved, this 
mode of feeding woulcl have to be looked upon with thP g1·eatest 
mistrust wherever the ex istence of perfectly healthy li1•p stock 
could not be demonstrated to full convicti on. \\Tha t form of 
artiticial freding ought to be selected, whet lw 1· concle11s,,,1 milk, 
Nestle's powc1rr, Liehig's soup, or IIartrnstPin•s "!t•guminose '' 
be preferable, we cannot cli scuss here in debLil. This has bPen 
done of late years by a great many writers. On the whole, no 
unirersa l rul e can be given in this respect, as tho indi1·id11al con· 
stitution or the chilcl has to be consic11,recl, and as a certain rn eth ocl 
of feeding cloes not at all agree with one child. while another 
will tlni1•e on it remarkably well. The results of our own expe
rience may be briefly stated to be in favor or i'lestle" s "infants' 
flour," the use of which was but rarely attenrlecl with indiges
tion, whil e the nutrition of the chilcl impro,·ecl in the most 
gratifying manner ; condensed mi lk al so fami shed in some cases 
very satisfactory results, in others the large proportion of sugar 
contained in it seemed to molest tho stomach and intes tines. 

The feeding of children in the first years of life on the cliet of 
adults is a wiclely-spreacl abuse which fa1·ors the development of 
scrofnlosis. Parents frequently relate ";tl1 pleasure that their 
six or nine months olcl chilcl is already eating of e1•erything that 
comes on the table. It is harclly necessary to prove that the eat
ing of rye bread and potatoes, tl10 drinking of coffee, Jager-beer, 
etc., in the first years of lite, must exert a disturbing inflnence on 
the organs of digestion, and produce especially irritation of the 
intestinal mucous membrane ancl mesentcri c glnncls. 

Even in later years all articles of food which initate the ali
mentary canal, and contain too small a quantity of nutritive 
materials in proportion to their bulk and weight, ought to be 
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m-oic1rc1. The cli l•t must consist mainly o( goocl milk, easily 
digested meat, and well-bakecl bread. 1\-e cannot inllorsP !he 
absolute prohibition of r.re breatl aml potatoes, as we !incl it 
impossible to lwlie,-e in the injurious charactl' t' o( these articlPs, 
if they are o( goocl quality aml properly prepared. Highly 
nutritions ancl at the same time easily c1igestec1 foocl b containt•tl 
in the leguminous grain s, especially in Lhe finely cliviclecl form in 
which tlu_\y are now sold a.econ.ling to Benek.e's prescription 
under th(" name of "}fartenslein 's legu minose. n The soup mac1e 
from this preparation agrees exceedingly well with somewhat 
oldPr chilchen whose digestion is rather ckli cate. 

Fo1· chinking WP can best reconrnwnd pure water; well fer· 
rn entcd light beet· is not to be rejected. 

The proper regulation of the number ancl quantity o( meals 
is o( no less importance than the selection of their quality. The 
de\'l' lopment o[ scrofula, nncler circumstanct'S which leaYe 
nothing co be cl csirPd as to the quality of foocl, is cer tainly in 
many cases owin,<; to the fact that children are permi tted to eat 
too (1·eq1wntly allll too mu ch. Individuals inclining to scrofu
losis a re often Pnclowec1 with a YOracious appetite, usually show
ing itself stronges t in the demand fo r coarse and heavy food, 
ancl leading only too easily, if indnlgcd too much , to a perma
nent conclition of irri tation o[ the 01-gans of digestion, to whic)t 
no l'Cs t is Pver permitted. Tn thi s respect we must point out the 
much prartised abuse of presenting children witlt all so rts of 
candies, chocolate-dl'Ops, etc. As the fri ends of the family sin 
mnrh more in thi s respect than the pa1·cnts, the ex clamation: 
"The Lo1·cl pl'Otect them from thcil' friends,. , would be fully 
justifi ed. 

OE even g1·eater importance almost than proper food is the 
inhalation o[ pu1·e air. Frequent exerci se in the opPn air, "-ell 
ventilated sitting- and bed-rooms are absolutely nece,;sary. 
Unfortunately the opinion is sti ll premlent, espec ially in large 
towns, where cl welling arcommodationsare scarce and expen::~fre, 

that the wo1·st ancl smallest room is pPrfectly sufficient for a 
sleeping aparlment. The pl'Opel' ventilation o( school-l'ooms is 
es1wcially important in the respect here considered. 

As to tile hygieni c treatment of children in other respects we 
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would draw special attention to thp d(•ma rnl c of prop <' r 11wse11Trtr 
tmini11g and t'lll111re qf !fir• 8kin. The first , the mu n• i111porta11I 
of the two, must be me t in town s by a n1<•thodi ral i11 >l rncli on 
in gymnastits, whil e in t]1e co untry th e necPs~ar.r PXl'JTi :-;P of 
th e nrn~c· J ps comes in as a, ma.tlPr o[ conr:'.w. Proppr l'XPl'ci 'P of 
all the musclPS ancl its beneficent e ff<>cts on re, piratio11, tligt'S· 
lion. and the total ity of physiological f1111ctio11 s is of snch para
mount importance that th e place recently a'signc•tl to gyn1 11a sti cs 
in the public sch ools a s a part of compubory ecl11cation must be 
app1·ovpd with the g r<'at<•st satis faction. It is atl1·i sabl<' abo to 
begin at the earliPst possibl e age with a judicious aml methodica l 
ins trnction of children in th e lighter gymnas tic exei·cises (espe· 
cially cali sthenics) . 

CulturP of th e skin, especially cold sponging, practised reg n
Jarly, a.ncl bllgun at a very early age, is likew ise of ,·ery great 
importance. Asich:. from other at.hantages tltis praeticc make::; 
the body less sens iti\'e to ex tPrnal , e:-:pPeia1ly :Hmo~plwric influ
e nce~. nnd then•by the exciting can se:s o[ an outhrPak of :scrofn· 
Jons intiamnmtions are dimini :s lwd in nu mb1\r antl 1'01·r·11. It is 
further sPlf-eddent that too warm cloth ing and lwd <1 i11g- must 
be a\'O idt>d as ('a.uses of effemination, as Ila::; hL·t~11 poillll'tl out 
alr<'ady by llu f~la nd. I t is true that ofte n enongh, ·.villi ,i11 th l'se 
pre('autions, scro fnl osi:s can11ot be pnH"cntL'd, but llltl (' il lias been 
attai11<"cl alrc:tdy if th e co ui·se of the di spase is only mitig:atPcl. 
As far as the condition or the poor is co 11 ccn wcl, "'l"'cially as 
rcganls salubri ous clwelling aml food, these rules will unfor
tunately hardly ever be fol lowed. 

\\'hl'n morbid processes ha,-e d e,·elopecl th ems1°lves on the 
basi s of the scrofulous constitu tion the same rul es which ham 
jus t been indicated must be observed as to dietetic treatment in 
genera l, subject of cou rse to exceptions in CUSPS o [ SJ'l'C ia] indi
cations of a morn or less nntri t ions and t'a,ily digestible diet, 
aml to the clemandR of the gPneral condition of the patient, <'Spe
cially the state of his cligesti1•e organs. 

Attempts have been 111ade abo to combat th<' scroful ous 1we
dispositi on, or, as many imagi ned, the scrofulous 1·irns, by qui te a 
host of medicines. 

CJ. Faure Rtates already that nearly every remedy contained 
VOL. X\'l.-52 
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in thr mn,tp1·ia mrclica has been tried against scrn[ulosis. ' It was 
[J'l•quentl.r lwJipn•cl that a specitic had been [ouncl, but soon this 
wa,; 1·pplncPcl by another. 

lt ('annot int1•rest us to name all th<' r rnwLlies whieh alter
nately l'Pig11L·ll ::.-;nprenw O\·er the thrrapPutic:s o[ scl'Ofulo::;i.s; we 
Rhal l only mention lflet'C1UJI, anti11WJlials, particulal'ly recom
mended by Jln[elancl; hemlock, iodine, made qnite popular for 
a tinw by the highly colored communications of Lngol; the 
frm•es of the Europwn wal111d-tree, reprPs<· nl Pcl as a siwci fi c by 
N6gl'ip1·; <:hloride qf calcium, the antiscrnfu losnm brought again 
into notice in the mos t recent time by J. Bt•gb ie; cliloride ef ba
ri1u11, phosphoric acid, plw.<plwte qf' lime, etc. According to 
our idPa::3 on tho Pssential natnrr o[ sr rofnl os is we ca nnot rxpect 
that any s1wri fi c will eyer be found, bnt we 11a\•e ne,·rrthi'lP:<S to 
acco1·d a tll'l'i(kd importance to m ed icinal treatment, whieh ought 
to be limited, howen'r, to combating the SP>eml Ry mptoms of 
the disease, and not a im at remo1· ing it fundamental ent1'e. 

" re ham lo speak in this connection o( a n'l11Pcl)' which is up 
to the present clay u sed with unco mn1 o n fn·q1H'11cy in cases o( 
scrofula, and for a long time enjoyed the rcputatio11 of a spe
cific; tl1i ; remedy is cod-lirer oil. 

In Enµ; lancl, Holland, and on the northem coast of G<'J'many, 
cocl-lil'er oil had been used long since a.s :i donu•,tic l'\' 11H'd.)' for 
obstinate rheumatism and gout. The prnfe!-'~ion, howe \·er, be· 
came gP110mll y acquainted with it as late as the lhir(l decade of 
this cenlu1'.)'.' 

' We need not be astonished at seeing also sympathetic and other remedies based on 
superstition employed against so obstinate a disease, even in our own days. P linius 
n1reaJy speaks of the former. and among the latter we only mention a method of cure, 
which, however, is no more believed in at the present time, by the laying·on of the 
king's band, from which the designation" tlie. killf/S eril 11 bas been derived. This super
stition existed already in the time of the Roman emperor Al exander Severns: .: Regius 
est vero signatus morbus hie, quoniam celsa curatur in aul:i." (Screni Samon. Poem. 
LTX) i btcr the 1>owcr of healin~ goitres and glandu lar tumou by the laying·on of 
hands was especially ascribed to the kings of France and England (particularly Eel ward 
the Confessor), "le roi te tonchc, le roi te guC rit. 11 (Com1l. Olwulant, Cure of Scrofula. 
by the King's Hand 1 1847.) 

~ l u Germany, especially through Schuette (Bcob. uebcr den Nntzen des Berger 
Lcbertbran. Horn's Arcbiv, 1824. S. 79) ; in England, through Perci·val (Medic. 



Ena 
Y1·1-y tl iITerent ,-ic"·s hrn·e beP11 express0d on th<' 111or711s "J"'

ranrli o( thi::; l't'HH.lc.ly. .According to somt> it acts a:-:. a. ~ti111ula11t 
to secretion and excr<>tion, but interien-'S easily wilh digPslion at 
the same time, wh ile oth1'rs ascribed to it, on tlH~ cont1·a1-y, a. 
bc1wficPnt efti•ct on llige!'tion; most gPnerally, howl'n'I\ its fa\"Ol'
ablc in tlnenee 011 g<·1w1·al nutrition was recognizPcl. Tli<> act inJ 
princip le was for111erly fou nd, under the i11flu<'IH'<' of Lugol's 
doct1'ines, in th e minute quantity of iodi1w i t t·ont:1i11s (IIa!'s<'1·), 
"·bile- late r aut h ors assCl't' that !'Od-J iver oil is only to be con
sitlcn•tl as fatty foocl. 

Attempts were mnde :tccoi·dingly to substitute other fati:; (olive oi l, ncnt's-foot 
oil, dog's fat, etc.) fol' cod-lin.!r oi l, hut it was soon fouucl out that thr!<C were not 
ns ca .. ily home Uy the stomad1, aml frequently remained without a fiwornhlc influ* 

cncc on nut rition. Il>rthC ~ W1h li:d by his clinical experience to the opinion that 
cod·liver oi l act·•d only through its fatty constituents, hut was morr c.•nsily <fo:rc:;tcd 
th:m the common \·cgctnhl' fatty o:.ubc;tances. 0. Xaumann 3 nrrh·c>d hy hi'> <:xperi* 

mental r<'S<•nrchcs to the conC'lu<:.ion that cod linr pNmcatcd dry and wet nnimn l 

mcml1r:mcs more ca<:.ily than all other fixed oils, and is a lso more rC'a<lily O\idizcd 
than these. l fo a<>cl'ihccl these properties of the cocl*livcr oi l to the bile contain1:<1 
in it, the cfarkcr \'aril•lics being- c<:.pccially rich in thi::J constituent. .\ccorcling to 

Buchhcinl°s 4 im•c,;tigation'> this statement is incorrcct-cocl*livcr oil is distinguished 
from most oth"r fixc·d oils by containing free fatty ncido:., bcsi<lcs the glyccridcs 

(about five per cent. in the lighter, and a somewhat higher perccntngc in the darker 

Yarictics). 

free fatty acids 
contai ned in it, lnrg(•r qna.111.iti('S of glyceridcs arc pn•parcd for reception into the 

blood than could have bc('ll taken u p under the influence of gnll und pantrcatic 
juice alone. Cod*lilvr oil plays the same part in the digestion of fat which is 
playril by Lirhi~'<; in fonts' soup in the digestion of starch: by the u<;e of tither of 
thrm thr intt'st inal canal is re\icvC'Ll of a portion of its work. Ort t11i1' virw Buch* 

h·>im founds his rccomm"ndation to aclcl a certain quantity of fatty n.cicl~ to cod· 
l ivC'r oil in order to nnkc it o:.till more easily digestible, and to select for this pur* 
po~c olcic ncid :1s the best. T his recomm"1Hlation io:., however, still without prricti -

e.;;:;;ays). Donoron (Communication on the preparation and med. proprrtie.i of cod-liver 
oil. Dublin Journ. Sept. 18.J..1), antl Euuu.t (Treatise on the 01. Jee. Aselli. Etliub. 
181K). 

1 'J'iwmp.wn, Bull. clc ThCrnp. July, 1851, p. 11. 
~caz. mCd ic. etc Paris, 1s::w. No. 21. 
~ Archiv der Hcilknmlc. Leipzig, lSIJJ. S 536 
~Arch. (. exp. Put.b')I. un<l Plrnrmak. HI. 2. II. S. 118. 
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c:ll rnlu ~. :i.-s pure olcic acid cannot be manufactured in suflkicnt r1mmtity, and the 
ordinary olcic ac id 0 £ the shops is unfit fo r such a use, on account of its tli<iagrcca-
hie acrid taste. 

F oster rccommrn<lcd to giYc cod-liver oil with a littl e ether, hccausc it had been 
i;.hown by Cl. Bernard that ether increases the secret ion o{ pancreatic juice. 

\ \'hat<'1·cr may be the correct explana I ion or its modus ope
Hl/Uli, the excel! Pnt effoct of cocl -li1·cr oil in certa in cases has bePn 
empiri call y proved beyond doubt. Aeconling lo NiPmeycr ' cod
lirer oil acts most beneficent ly in t hose constitutions which ham 
]J,·en d1'sr1·ib<'cl as representatives or the erethic forn1 of scrofu
lo"is. P a lil'lll s of this class being always pood y nouris l!Pcl, its 
incli rat ion h <> rc is apparent, " ·hil e it is contra-inclicatccl in the 
fl1,sl1y, hloat<•cl patients of the to1·picl class. \Ve woulcl al so lay 
aclcli tiona l stn•ss 011 the dcciclccl effi cacy or cocl -live r oil in the 
trPatnwnL o[ "''l'O[nlous a ffections of the bones a ml scrofulous 
u lc<' l' ::5. On glan c.lular tumors, hmve\·er, it seems to produce no 
effect. whatsoc\·er. 

Concerning the mode of admini stering it we woul cl recom
nwml to begin with small closes (abou t a clessertspoon ful twice a 
cby) ancl to girn i t always on a full stomach, say ha][ a n hour 
after nwals. Experience shows tha·t most pa tients soon get used 
lo cocl-lirer oil and look upon i t finall y as a deli cacy. In some 
eases, howc,·er, it is not well borne, anc.1 causes nausea, vomiting, 
nncl loss or appetite. 

Jlrga l'cli ng the admini stration or iodine against scro[nl ous af
fec tions, a goocl condition or nutl'ition is ge1wl'all y consider<'Cl as [t 
p1·erf'qui ::' i te. Long-continuecl iodinC> trea tmr-nt, as rerommenclcd 
l>r Lugo! wilh so much empha sis, ap1wm·s to th l' im pa rti<ll obser
ner to be enti rely useless in most cases. It may perhaps be 
recommended in g1·ave a fl'ec tions or the bones or or the brain. 
locline is most frpqucntly usPcl combined with iron, espec ially in 
lhe fo rm of sy rnp of the iodine or iron. 

The least dangerous p reparation or ioclinP is cloubtlessly the 
1rn ter of the A delheid sprin.q, <1' Ileilbronn, which contains, 
hi>sidPs iodide or sodium, relatively considerable quantiti es of 
brnmicle of sodium, a ncl is rather rich in carbonate or socla. This 

1 lfaudb. dcr spec. Path. uud Tbcrnpic1 II. Bd. 
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mineml water is al ways well borne, ancl numrrons witnri';e,; 
"Jwak farnrably of its curative effects in scrofulous afft>ctio11,. 
\ 'on Nnssbanm reports that he has seen cases of thP sever<''' 
"cl'Ofulons afl'ections o[ bones, which were sent to him for ampu
tation, reco\·er under the use of this water. 

The administration o[ iton will be inclicatecl when arncmia of 
a high degree is present, and then the miltlest pi·epamtions 011ly 
ought to be used-lactate of iron, pyrophosphate of iron waler, 
etc. 

Among the mineral waters those containing common salt :uo 
most freq11ently u sed, to which the power of proLlncing a morP 
rapill interchange o[ the alburninatcs (increased excretion of 
urea) has been ascribed. 

The usefulness of bathing in the water of common salt springs has been co;:;pe
ciiilly pl'Oclaimcd for cases of glandular tumors, infb.mnmliou of the conncctirn 
tis~uc, chronic c::i.tanh of the mucous mcmliranes, aud a ffections of the ski11. In 
these cases drinking of the waler of rnch springs is generally recomnH.'lH.lcd with 
the external use of it, and under certain circumstances incn·11sing the effect of the 
bath by the addition o[ mother.lye. 8trl'SS has also been laid on the iodine and 
hrominc contained in the water of such springs, especially in the mother-lye of 
Kr..:u1.11nch, Ocynhauscn, Elmen, I Call, Arnst.ult, etc., the effect being ascrihrd to 
tliu inhalation of the vapors emanating from the water. [t would be superfluous to 
cnu11t1.!ratc all the salt springs 1 which are more or less fashionable at the present 
time for the treatment of scrofulosis, but we cannot omit the remark that tile 
lcadin~ consideration in recommending this treatment is with us whether or not a 
JHrticular spring fulfils those hygienic condition<> as to purity of air, protection 
a~ain<;t winds, etc., which :ire of the greatest im1wrtancc in such a selection. \\re 
will not deny, however, that tho mcth..>dical u:;e of those li:-aths exerts n. beneficent 
mtlu •nc1.: on the function of the skin and indirectly also on the entire economy of 
tlw body. 

Sm-baths have been specially reromm enclecl to those sntrering 
from the torpid form of scrofulosis. Ju the beµ-inning , wnrm 
BPa-hatlrn have bPen acl\'isecl as preferable. but the sojourn on 
th" Rl'tt-coast with its bracing air se<' lllS to be the principal 
dPsidera.tnm. Experience has proved, howevt:.r, that scrofu-
10118 affections o[ the eye g<·t worse at the sea-side, while afff·c· 
tiOn8 of the bones and volnminOUS soJicl [Ull10l'S Of the gJanc18 
n\rnain stationary. 

------
1 Comp. lldj}'l, Tlautll:i. <ler B:i.lueotherapic. 7 .. \.nil. 
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llydtopalllic treatment has been at1vo('alPll hy NiemPyer in 
the lorpill form o[ serofulo8is a::; a means of accelerating the 
t-il nggis!J change of matter. 

In tl11• hant1; of a fanatical hyt1ropalhist this rnethotl of tr<>ai
nwnt will as oftt>n prom hmtful as benelieial. Ir 1ationally em
ploy<>ll it; lw1wficPnt 0fl'ect is frequently unlleniable. \Vrapping 
up in w0t ;..;heC'ts, according to Schroth'.s direction::;, i~ es1wcially to 
be recommentlet1. The application of the cokl dotwhe lo scroftt· 
J on~ tumors of the glands has in our experience se\·entl lime::; 
ptatlucPtl a fayornble result. Ob;tinale tumors of this kincl, 
wJ1ith ]Jave resistecl all possible "'lh't'S <111(1 JJ!aslers, disappear 
~01u<>lillles 11ut11·t· the conlinuecl application of coltl-water epi
tlw111s. 

\Yi th n•ga1·d to all these bahwo1ogical measures we mnst not 
forget tltnt thl' use of some bath or utl11•r fo1· ~L few W(.\eks cnn 
ne\·er benefit n. scrofulons patient as 1111LC'h ns a longer ::sojourn 
unclcr fa~orablo climatic eonclitio11s. Jn Yiew of lltt• protracted 
course of scrofulous afl't•ctions, a11cl of the tleeply-roott>d con
stitutional predisposition, it is hanlly necessary lo look for a 
specifietl tlernonstmtion o{ this assertion. ,, ... e agree, therefore, 
fully with Knauthc's' achice not to expect p1·crything from a 
short use of s:ilt-spring baths, bnt to sentl scrofolons children 
rather to some climatic sanitarium for a. longer pt'tfoLl of Linw. 
U11fortnnatcly i t is not possible but for the favored few to go to 
J,frrnn. Nice, flf1•11tone, etc. Consitlering the great ir<1qnency of 
scrofnlo,is amo11g the less well-to-clo classes it is therefore to be 
ferl'ently desired that institutions for the climatic trt>atment 
or scrofulons chi!tlren like those already t>xisting in England, 
France, and Italy shoultl become lll<Jl'P gP1w1·al. At ~fargate. 
on the eoast of England, there is a hospital of this kind with 
2.)0 lwds; in France the results of tlw t1·eatment in the hospital 
at Be1·ck-sur-mer a.re spoken of in the highest term::; . ~ It woul<l 

1 .Tahrhuch flir Kindcrhcilknnde. 187:3. 
· Comp. lJt'l'!JCl'Oll, Uapport sur les r&:inlta.ts obtenus cla.n!i le tmitcment cles enfnnts 

i;crofnlcux U l'hOpit:il de Berck-sur-mer. Paris, tSGG. .ill><lo~fi, Trattnm. maritim. in 
~. Ilaria cli Ncrvi, etc., Gaz. metl. i tal. l8GS1 November. S. Eit!J{;/,stcd, Om Nytten of 

ti! Bchaudlung of scrophuloc::sc llocru (Ugeskrift £. Laeger III. Bd. 



bt' one of tlw noblest undertaking; to estahli;h snrh inHtitulion' 
in a ~nflic ient numbe r to extenc.l tht'i r blv:-:~in.u:~ to all thaL Jl •'P(l 

th Pm. The places to be selected neetl not "" lookPtl [01· <'Xe! u
sin~Iy Oil the SPa·COU.St. rfhere are PllOllg"h frH"orahJp Hit nation:; 

whieh might SPITe 3.ti sanataria for sernfulons t'h ilclren, es1wria lly 
those living in JargP towns. If we ron:;;itkr how llmvy a hunkn 
a chil ll siek with some chronic complaint ([or inslann', a spoml_,-. 
liti s or SOllH' other prntractell afTectio n of the bon<'H) L; to" fam
ily of Small lll t'llns, h ow llllll'h the faculty of (ht• pa1·1•11tH to l':l nl :L 

li,·ing i::; paralyzt>d by Llte ea.re it require::;, we sha1l he con,·i n<·Pd 
tlmt hy ('Htahli :-; hing such in tititntions thP grPatesL lw1wfit would 
he bPstom·tl not only on the suffering childn·n but aho on the 
healthy llll'ITibers or their families. That our orllinary hoHpitals 
and m·e n thP d1ildn•n'::; h o;:;pital ::; existing ht>re and there do not 
generaily fulfil thoHe conditions which must I>" n•!\a1·dt'<l as indb
pensable fo r the lrmtment of scrofu lous cl 1ikhen, does not re
quire a detailed proof. It is to b1' hoped that thl' c+P rnlllll nat ion 
will soo n take the necl'·ssary stC'ps for procuring a]:-;o for thP ::-<TO

iulous ch iklrc n those a ids which ham been rxtt>11tll'tl alrmdy in 
so satisfactory ti manne t· to the llll'nlall y a ncl bodily altlieted of 
othPr c lasses. 

" ' itho1tt a j1tdirious general treatnt<·11t, wl1irh, as may be 
eX jl!'<-lL'Ll from the O!Jst inale CharaCtt' l. Of the diH<':\SI', l°l'f[llireS 
patience and pe1·se,·era11 ce 011 thl' pccrt. both of phyHicia11 and of 
p:m•nl c<, the loeal treatment of the s<·1·cral scrof11lo11s affectio ns 
will also remain without good results. On th1• olhPr hand, 
pro1wr rai-e in the treatment of the local aO:ectionH iH o[ th1· g rea t· 
est i111port:UH'P. If we sueceetl in curing the affPrtiuns or the 
skin aml mueous n11•mb1·anes we remm·e OJH' of the mo:-:t fn·qm•nt 
CaUSt'.:5 or }Jl'L'St'llt aml futUl'e tl'Ouble in the Jymphatie glands. 
If we can sliortl'n tile proL·esses o[ suppuration and ukt•ration 
we at the 8H llH~ time Jt:•SSC'll the dangt>l' or gra,n) f,!:t'llCl'a.l disturb
UllC'PS (for instanrP, amy1okl degpneration) ::;dting in. 

The p1·in<'iplt>s, from \\'hieh the topical tr~atmt>nt of the local 
SC'rof11l ous affections hns to start, do not tlifrPI' [rnm thooe gener
ally arrepletl in re ference to locnl diseases of other ori p; in. \\'o 
shall tht•rl'fore make only a few short r emarks without going 

into details. 
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Regarding the strofnlous rr[fections qf the skin, si mple clean-
1inPss gP11Pi-all .r suffices for the ir tn~atment. In ca~ws of ecuuw, 
till~ scabs ought to lJe remO \'ecl (by 80ftt~ning them with olive ot 
co<l- li '·"r oil, which h; prefe rred by son"'l. Jn Y<'ry obstinate 
ca~t..·s ('a,utt•l'iz:ttion with nitrate of :s ih•Pr, i11LU1Ction with white 
p1·,·c ipitate ointment, etc., may be employed. 

In liclien S{')'rfulosoruin, lIPbm saw gooil res t1lts from the 
local ns wt•ll ati gt• 11 eral use of cod-lin.•r oil. 

111 s!'rq/'11/ous coryzn the injec tion o( col(l water or mi kl as
trinw·n! s, by 11wans or \Yebcr1 s nasal doucl1 c, iti inclicated. 

Sr·rqf11lo11s oph/1wlmia must be t1·eated with the greatest care. 
Rdeni11g tl w rNHler for detail s to the t<>,d-book s on cliseases 
o[ the eye, we will only state that the u se o( astringent collyria 
1iroduces nry litt le goocl effect, that eolcl-walPr <'pithems, 
which arc still generally u sed in this complaint, ai·e not to be 
recomm ended, while ablutions with , or t?pithem:-; or, lukewarm 
water arc much bet ter. IL is probably IortnnatP for the patient 
that the cold <'pithems prescribed by the phy,;ieian are generally 
applied in snch a manner that they act like warm ones. 

Tying up th<' eyes with hea\'y material s mu st be strictly pro
hi bited. Against the great intolerance o( light, associated with 
spasm o( the li<ls, irnnwrsion of the face in colu wate1· is a very 
good rpnwdy, tl", effect of which, howeV<''" doc's not last longer 
than a coupl e o[ hours. Epithems o( a<'etate o[ lmd with tinc
tnnl o[ opium may be u sed in addition. Til<·\ inc..lica.ti ons for 
instillations o( atropi1w and the surgical opemtions r<>cpli1·ed by 
the sequelm o[ sc rofulous a(foctions o( the eye must be omitted 
here; the application o( calomel to the conjunctil'a in hcrpetic 
erup tions and of white precipitate ointment in blepharitb may, 
however, be briefly mentioned. 

The treatment of scro(ulous affections of th e ear cloes not 
n 'q uin' a s1wcial di scussion; its resu lts are almost always dis
couraging wlwn the more deep-st-a.ted pmts are a.ffectt>d. 

Th" wlal'f'lwl a.f!i'clions qf th e respiratory and iuleslinfll 
11wrous membrane deserve spec ial attention. By an early 
tn·atment o( scrofulous bronchitis the setting-in o( tuberculous 
di sPase o[ the Jnngs may be certainly prevented in many cases 
as well as lnbel'culosis of the mesenteric glands by properly 
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attending to th0 digestil'C function . In r0f0r0nre to tlw tl'mtnwnt 
of tht•oe rntanhal affections the generally k110\\'n rull'ti muot b<· 
ubsPrved. 

The function of the intestine will be aided be<t by n ]ll'O]J<'l' 

diet. irnd cathn1'lics (especia!Jy rhubarb) :ire H'I'.)' m<Pflll when 
constipation i ::3 }H'esent; doing too 111 uch in this n--~peet, fornH'rly 
a \'ery freqlll'nt practice, must be carefully gunnled aµ:iim<t. 
Long·conti nuL'tl use of rnilclly astringPnt ben:~rag0s (i11J'u ~io 11 of 
walnut lea1·es, nco1·n coffee) is not to be n•ject<'d, but snel1 artirles 
must, 11oi b<' looked upon ns spec ifics, aml the nll-i111portant 
ge nera l treatment forgotten over their illusory rirtuc•s. 

O!onrlulur tumors, in which c ilee~y d0gPneration hns already 
set in, p1·01·l' \'err obst inate to local t1·eal11ll'nt. \\'e harn ah·eady 
me11lio1wcl the good efl'Pct someti mes prodcteed by the cold 
clouch<• and cold epithPms, but these are se1•n almost exclusin•ly 
i11 thP earliel' stages o f the swelling. Tlit> irritati ng oint llH'nts nntl 
pla~tPl'S whieh ha,·e been recommPndecl in grPat numl>Pr, antl 
tincture of iod iue (best in combination with tincture of galls) act 
only hy brin~in~ about e:nli Pr softPn ing and bre:iking; thP :::ame 
must be sa id of injP('I ions of solutions of iodine into the g land or 
the parts su noundiug it. 

Lat<' ly extirpation qf tlte srrqfulo11s gland tumors has been 
1·ecom men(kd on the grnund that t lwreby not ou ly radi cal 
remontl of the local affection is seem ed, but aJ,o the clanger 
of general tub<'rculosis pte \·ented. To thi s argument rnay be 
opposed the fact proved by experienee that loca l tuberculosis 
often ex ists in tht> body for yenrs without produ('ing any sig n of 
genera l tuberculosis. Pulmonary phthisis which appears so 
frequently in scrnfulous subjects canuot be rega1·dt'tl in the 
g•'IH'ralit y or cases as pulmonary tuberculo>iti causetl by mNas
tasis from the scrofulous glands, but as a s<'qud to prima1·y 
]JJWum on ia or brnnchitb. If subjects nfft•ct<'ll with scrofulous 
glal1(1 tumorti nrc pr<'disposecl to phthi'i' pul111011alis, we find 
the cliseasp of the lungs almost alwnys l>t>ginni11g it::; devPloprn11nt 
simnllaneously with tliat of the chee'r µ; land tu11101·s. ~\nd 
experi1>nce really sh ows US that SlH'h patiPlltti dit• Of pu lmonary 
plithiKis some time afll'r, and in spite or, thl' l'Xtirpation of the 
scrofulous glands. rr, h owerer, the danger of general tuberculous 
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infection of the bocly from the local deposits is principally 
inshstt~c.l Oil, Wt~ may :l8k tltt> qnt:>StiOll, whether the danger frollll 

den .. loprnent of general miliary tuberculosis is g1·eater than that 
nrisi11g from tho l'Xtirpation oI ,-olurninous glaml tumors. 'l111e 
answl•r is doubtful, e1'en if we admit that the danger of such 
01)('l'atio11:.; diminishes with the increasing experience anc.l care or 
Uie ::1urgl•on. " Te have abo to consider that in many cases it is 
not possible to remol'e all tuberculous matter, which is not only 
contai ned in the large cheesy glands, but g<>ncrally also in those 
hardly enlarged ones which lo the u11ar111cd eye appear still in a 
healthy condition, and these are freqtlcnlly so situated that they 
arc quite inaccessible lo the operator (the deep cerl'ical and 
mediastinal glands), 

Prom all these con::;ic1€'rations we woukl not fontHl too great 
expectations on the use of ''iron in lhe forn1 of th<> scalpel,'' 
so war111ly reeomn1l•nclt·tl by Hueter as a, prnpliyla<'lic against 
tuhl•n·ttlosi:::;. Tile saying or Celsus remai11s true enm in onr 
own tiuie : "8trn111<c Yd prreci1rne medico:::; fatigure :soll•nt. Et 
sirn f<-rro, sh·e llH!diearnento c:urentur, plerumque iterum circa 
cicatrit·Ps ip:5ns re:su1·gunt.'' 

J\s to lhe local treatment of scrofu lous ulcers ancl diseases 
of bones and join ls we must !'cfer the reader to the text-Looks 
on ::;urgL•ry; repeating again the n•mark that the gl•neral con
ditions in which the patient is placed am of essential importance, 
In 110,;pitals these cases will often lake a less favorable course in 
the haml8 of the most celebrated surgeons and with the most 
careful nmsing than in the healthy atmosphere of the country 
with c:omparatin--'ly simple C'are. The best will be done when the 
aill of an expert can be attained under lhe most fal'Omble hygie
nic conditions. 

"'ith regard to these cases also we have to l'e1wat the demaml 
Lhat special "anitaifa for the scrofolons (or generally Jo1' chronic 
diseases of chilclren) may be establishecl in proper localities, 
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Idio[Jathic A1lcnitis. 

\Ye sh all not di srnss, from reasons alrPady menti o1wd, the 
secondary a nd chroni c ad!'ni t is which associates itself with 
Yarious infeC' tions and 8irnple intlnmma.tory })roce::;ses. There is 
Jdt. th Pl't' fOr<', on ly Oil <' form of inflamlllatio 11 O( the ly mpha ti c 
trlands, that which ari sPs wi tho ut such n cause as an i!1iopathic 
a ll'eclion , at h'as t appa1·1·ntly so; am1 as th h so-<"all ccl rll1'u11wtic 
bubo is o [ liLlle importan ce, we shall dismiss it willi " few 
remarks. 

In othendse p r rf<'c ll y h ealthy inclil"iL1uals thl' rr :q>p<'a rs wi th
out tli scon ·rabl e cm1sc a Jy 111ph:1de11i tis, lll Oot fr<'cp1!'11 tly "in the 
ing uinal am1 ax illary glan<l s, whi t' h often t. .. '1'111i 11all'S in snppma~ 

lion. In ~o rn c ('ases exces~ire CX<.'l't ion o r the ('01Tl'SJIO IH.ling 

limb:s is -s talt>d a::; th e cause; for in stance, a. f'alig11 i11g 111a n: h is 
foll owed now ancl tl ll'n by in1lamm alion o[ the i11g-ui11a l glands 
ancl slight, rapidly di ::;appearing swPllings nn\ qu ite n. common 
occurrence after such nuuches. " -e may Httppos1\ thi :; infl am
mation to be causell by initating prnd ucts o f l'XCl\ssin• mu sculm· 
actio11 being corn1 uc ted through the lympha t ic ,·esst•ls to the 
con espondi ng g lands. 

The course ot s uch inflnmmati ons is an acntf' onr, arrompa.
nietl with slig ht, gp 11eral febrile n-'act ion. nntl nlwap; mild. rl'h 1~ 
lrPatnwnt consists in gP ncral res t and thC' app lil'a ti on ot Pmolli ent 
ponlti l'L'ti atlap tl'cl to thP circnrn ..=:. ta 11C·es ; it 11 nct ua tion shows 
it ,;pl[, ,u·tificial 01wning o[ the a lJSC<'SS i:; illl1ic•'1li'tl . 

F rom syphilitic bubo this s imple ly111 p ha<1 <'ni tL; i; d is tin
g ui ,;ht•tl hy the absP nce of prima ry sores a ncl the rapi l1 ]IC'a ling 
a fter enwuati on of the ma t ter. 

llesid1•s thi s antte acleni ti:S which encb Pi tht>J' in rapid l'l'~ol u 
tion or in suppura ti on, th t>re O('(' lll' more elnoni<' =""'P il ings of th e 
Jy mphatic gland:;, which somethlH--'ti rn ny be rl'fPn 1·d to a con
tinued ]l<' l'iplwral initation (Cor exam pl <', by ea1-io us l<'<' tl1 ), wh ile 
in other C'HSPti no Sllt h PXC'i ting Call :Sf' can bu foun d. rrJi p IJUt tlre 
of t lwse sw<' llingo eo11'i s ts in a s i111pl P hy p <· rpla sin o[ th P ly m
phatic g lands al taining onl y a modc·ratf.:' cl 1•µ:n 1e, witll thickPning 
of the re tic ulum, in co11 "equcnce o ( whi ch tl1e g la nd assum Ps a 
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firmer, more Jibrnns consistence (intl umted ndrniti ,). ThP1· may 
remai n stationa ry fo r a time before they di sappt'ar nga-in: i;1 
other cases, howe\·e r, th ese seeming ly in sig nificant swellings Jead 

to the development of progressire ly mphoma, which will be the 
subject of the following section. 

The so-called r11·m111lcu lymphoma. which formerly was clns
sifi ed with this affpction, has been recognized, as already men
tioned, by Sc hueppel as of a lltberculous nature, and must 
therefore be separated from it. 
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Introductory and Historical Remarks. 

'l'he apparently idiopathic affections or the lymphntic glands 
to be treatl'tl of in this section were fornierly dassiflecl, partly 
with the carcinomntons tumors, partly with thr malig nant forms 
o r scrofula. They differ from the scrofttl ons aITections of glanc1 R, 
espl'ciall y by their small temkney to the production of chee~y 
massPs (respecti1·rly to the dewlopment of local tnbrrculosis), 
ancl by their 1wrni<'i ous course \\'hich puts them on a lel'el \\'ith 
the mos t malignant tumor; . 

The nonwnclature of these affections is still in a rather un
settled cond ition. llodgkin ' s dismsr, progreHSil'e g/rwd11/(lr 
l1yperlropliy, adenia,pse11do/e11khamia, WCI'<' US<'cl as ro n1 p1·ehen
sirn tenns fo r these tumors of the lymphatic g la nds; in the most 
recPnt time, however, they nre most freqnently dPsignatt>d as 
mali[Jnant l?Jmphoma (Billroth) and 1!!711}Jliosr,,.como (Yirchow). 

The laRt clc-signation may girn rise to mistakes, inasmuch as 
it is also usecl for sarcomatous tumors in general , the strnctnreof 
which resembles the type or a lymphatic gland, even \\'hen they 
occur primarily in otlwr organs. On the o ther hand, sarcoma
tous tnmors or the ordinary stru cture of this class occur in the 
lymphatic gland s, ancl in the firs t stage of our di sease we ham 
to deal also principally with an essential hyperplastic process. 
"'e shall say more on this poin t later on, and content om·selves 
now with l1aving ju stifi ed the seleetion of B ill l'Oth's desig nation, 
\Yhieh is suffici ently characteristic in an anatomical as WPll as 
c1in ical sense. The name "p8eudoleuklutmiet ,, suggests, it is 
trn e, the el ose relation between leukh;cmia aml this alrection. but 
it is very inappropriate in all other respects. 

As lymphoma shows a n ry close resemblance with other 
ex tPmal tnmors in its clinica l cou rse it might seem that it be
longs mainly to the c1omnin of surgery. Experi ence has taught, 
howevc1·, that, in the majority of cases, it hacl to be treated by 
the pl1ysician, ancl we are thereby justified in treating of it in a 
w01·k devo ted to internal di sen>~s . " 'e may at the same time 
nwntion that, in r<•gard to thi s affPct ion, medicinal treatment can 
boast of consideral;ly better resnlts than surgical interference. 
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From the above bibliographical synopsis it may be seen that 
Hodgkin was the first to d1·aw attention to thP mol'hid p1·oce"'<'S 
in qnt•stion as a separate form of disem;e; cases of di1I0n•nt 
nat ure are, howe,·er, jumbled together in his description o[ it. 
'ot befol'e Yi re how !incl describ•'tl leukluemia, and its 1·elation to 

tumol'S of the ly mphatic appamtus, was it possible to acrnmu
late a nnmlWJ' Of CUSPS which could with certainty be c]ainwd US 

bp)ongi11g to ou 1· clist~a~e and wllich excited gr~at intprest mainly 
by presenting tile sa me anatornic.:al features a::; lt>uklia'lll in, while 
iL dill'ereil frnm the latter by the want of 'i col'l'esponding change 
in the blood. 

On look ing through the older recol'cls tlwre is no lack of cases 
which may be assig1wd to this class with g1·t>at Jll'Obability; we 
will rerer i11 tllis respect to the writings of )forga~ni/ who rehltes 
obsenalions of Aetius, 'Yharton, La ub, ancl others, similar to his 
own. 

The literatu re of recent times is relath·ely rich in observations 
of cases belong'ing to our di~ease. There js con::; iderahle diver· 
genre as to its proper designation ancl pathological position, but 
as to the clelailecl clesrl'iption of the S<'Yeral cases therP b edclent 
agreenwnt. It " ·oulcl !encl us too far into details if we wonld 
report the observations of the several writ<'l'S; we sh:il l, there
fore, simply state that 'Vunderli ch macle the Ji!'st accurate clini
cal reports on the course of thi s disease, wl1ile Yirchow assigne<l 
to iL its proper pathological position. The first prospect of a 
successful treatment was opened by the experience of Billroth, 
whose hi stological re ·earche::; in this fi eld also dP~PrvP grPat 
neclit. In the above quoted writings of Yii·chow, " "u nclerl ich, 
Langhans, and R. Schulz, au exhaustirn digest of the histories 
of cases so far known may be found. 

Etiology. 

The canses of the formation of progressh>e lymphoma are as 
yet totall y obscure. Only in isolated cases the first develop
ment takes place in lymphatic glands already swollen in con-

1 De sedibus et cnusis morborum. Lib. V. Epist. LXVIII. Art. 12 and 14. 
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sequrnrr of some irritatirn pl'Ocess. Bet\\'een scrqfulosis and 
malignant lymphoma there seems to be no r\'lation of cause and 
effc•ct, and in many cases the absence of thc~ srrofnlons habit 
is expressly noticed. There is likewise no definite cvi<lPnce of 
any con nection "'ith syphilis, if \\'e except one of Hodgkin's 
caSP$, in which syphilitic ht>1x1titi,; \\'as present at lhe "1me time. 
In one o[ " 'undel'lil'h ' s cast's E. " 'agner lleclan·d the tnmors, 
after having l'Xaminell th<>m anatomically, as sypl1i loma , but the 
liislory of the case furnished no g ronml io1· suspecting any hered
itary or acqnirecl s.niliilitic taint of t!Je clii ill. 

In foUl· o[ lhe l'l'JlOrled cases the patients lwcl 1wevion$Jy had 
intrrrnittPnt fi•\·p1·, in two the tumors began to dPvPlop after an 
attack of whooping-cough, and in one after child -lll'd. In se1·e
ral cases the patients were m1c1ictet1 to drinking, while in others 
Yiolent emotional excitement had prccedPd the swt'lling of the 
glands. The grmt Yariety of the antec1•dc•nb ancl the circum
stance lhat, jn the majority of obse1Tcc1 ca~rs, no cause whate\·er 
could be found, furnish sufficient proof that the etiology of 
malignant lymphoma is still totally unknown. 

rrhe di::;ea::;e Jias SO far been ObSPITl'd lllOl'e freqncntly in the 
rnak than in tlie fema le sex. the majo1·ity of ea:.;es occuning 
betw<"Pll the :1gPs of twenty-five and thi1'!-y-firn )'l'Ul':.i; among 
children (from tlie fifth to the twelfth ymr) malignant lymphoma, 
was also fo und rather frequently. Some ('ases 11:t vl' b1•cn ob
srrvPd, hO\\·ere1·, at n, more a.dvancecl ngp: by -\Ynn c.h•rlich, in a 
labo1·er of hy Billroth in a \\'Oman of fo1ty, by Ollirier 
a11(l H.anYier, :t woman of fi[ty-nine yeal's o[ age, etc. The 
anthor ean allcl to th .. se lhe case of a, man agecl seventy-two that 
came under his own obsernttion . 

Pathology. 

('011,.sP ef llte Disease. 

)falignant lympl1oma is so closely alliccl to the lymphatic 
form of leuklucmia, in it:.; cl inic·al ('Ollrse and anatomical fpatun .. fl-, 
that it has bel'n prnposed by Langhans to combi1w at 1,.,,,t tl1e 
soft vari ty of lymphosarcoma with the leukhrnmic formation of 
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lymphoma, and to designate them with the term adeni(f, intro
duced by Trousseau. Considering the common features or these 
diseases, we cannot avoid the question , \\' hy is it that the change 
of blood does not show itself equally in both 1 The explanation 
suggested by Cohnheim, in reference to his case, that the occur
rence of the leukhmmic change in the blood has been prevented, 
perhaps, by the short duration of the disease, fall s to the ground, 
becmtse quite a number of cases have been observed iu which 
no alt~ration of blood took place, although the lymphomata had 
existed for years. 'Ve might ascribe this diil'erence to a different 
conclition of the lymphatic channels (occlu,iou of them in malig· 
nant lymphoma), but sufficient anatomical investigations are 
still wanting to warro,nt such a conclusion. In some cases, i t 
is true, attempts to inject the swollen lymphatic glands artifi. 
cially hare been made with a negative result, but such attempts 
rnmair1 unsuccessful also in some cases of leukhmmic g htm1ulm· 
tumors. 

The possibility that the two di seases are different in na ture, 
although similar in some of their features, cannot, however, be 
excluded as yet. 

Two forms qf malignant l!Jm1;l1onw (or lymphosarcoma) ha•e 
been di stinguished-a ltnrcl and a sq/Z one. 'l'his division, first 
pointecl ont by Virchow, is essentially based on anatomical dif. 
ferences in the behavior o[ these tumors. Langhans also u1·ges 
this di stinction, mainly on anatomical grounds ; but he Jays 
especial stress on the fact that, as yet, we are only acqnainted 
with a purely lymphatic and a mixed lienal-lymphatic fonn of 
the hard lymphosarcoma, while no purely lienal variety has been 
found, as in lenkhmmia and soft lymphosarcoma. Excluding the 
consistence of the tumors, no differences are observed in the 
clinical course of the two forms; it might be supposecl that hard 
lymphoma must be di stinguished from the soft by a slower 
course and less tendency to metastatic formations, but this sup· 
position, probable as it appears d priori, is entirely unsnpported 
by empiri cal evidence. 

Langhans him s<'lf acknowledges, however, that this distinc· 
tion of a hard and soft form is not well defined: tumors are actu
ally found standing between the two extremes, and in the same 

VOL. XVI.-03 
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indivitlnal ha 1·c1~r ancl softer tumors are also observed at the same 
time. 

The disease begins, as a rnle, without any proclromata, as an 
apparently local a ffection in form of a moderate painless swelling 
of one or more lymphatic glands, the g la ncls of one side of the 
neck beginning to swell first in the majority of ca es. In this 
stage it is impossible to fincl out whether the case be one or 
benign linwrplasia or malignant ly mphoma. As Billroth cor
rectly ohson ·es, it ca n never be saicl in the beginning of a glancln · 
lar swelling how jt will turn out. Later on, mo1·e glands beco n1 0 
involved in the process of enlargement, regular chains begin to 
form, and finally voluminous bunches, consisting of several swol
len glands. Thry may extencl, for instance, on one sicle of the 
neck from the angle of the jaw clown to the clavicle. At this 
periocl the general health of the patient is mostly totally free 
from disturbance; the growth of the tumors takes place some· 
times gradually, sometimes in suclden star ts. Later still, swell
ing of the lymphatic glands in the most clirnrse rrgions of the 
body is snperadded. Ancl this cloes not proceed regularly in 
the order of anatomical continuity, for it is no rare occurrence 
that the dernlopment of tumors on one sicle of the neck is fol
lowecl by swelling or the axillary glancls of the opposite sicle, 
and then of the inguinal glancls, ancl so on. Finally, almost all 
the lymphatic glands of the bocly may swell and form volll!ni
nous bunches, and when this process once affects the whole lym
phatic apparatus, sometimes even before, we fincl also enlarge
ment of the spleen. 

As soon as all the lymphatic glancls become involvecl in the 
disease, the genet"al ltealtlt begins to suffer, ancl extreme emacia
tion, with graclually increasing ancernia, follows. 

According to the situation of the affected lymphatic glancls, 
ancl to the clegr~e which the disease has reached, its physiognomy 
is subject to certain moclifications. Sometimes symptoms appear 
at an early stage which must be referred to disturbance of the 
respiratory organs by glandular tumors within the thorax, and 
in these cases cleath may result at a time when the patients are 
not yet much reduced; in others cleath occurs snclclcnly, uncler 
the symptoms of paralysis of the heart. Tumors of the portal 
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glands may, in similar manner, proLluce ascites at a very early 
peri od. 

""hen death d oes not occur under the influence of a loca l 
affection of this kind, a nd extraordinary de,·elopment, or by the 
appearance of some g rave complication, cachexia of the se1·erest 
degree ensues. The anccmia. becomes so prominent that " 'i lks 
named lite disease after tltis symptom ancemia l/jmplwtica. As 
this an::cmia, 11 owe\·er, like the arncmiu of scrofulosis, mu st be 
considered, not as the c-ausc of the di se'1.sc, but as the conse
quence of local affections of the lymphatic apparatus, the abO\·e 
designation is not apprnpriate, although the symptom from 
which it is taken is one of the most prnminent. 

In the last period of the disease iuson111ia is a frequent symp
tom (sometimes, on the contrary, som nolence is present), the 
appetite is completely lost, profuse dianhma sets in almost with
out exception, dropsical sy mptoms appear, bed-sores form, a11d 
finally the patient sinks into collapse. 

Anatomical Cltanges. 

\Ye have already statecl that a soft ancl a hard form of ly m
phoma are di sting ni slwcl which sometimes may be founcl simulta
neously in the same pa.tient. 

The soft tumors nre of an almost flu ctuating consistence, nncl 
pl'esent, on section, a. grayish red or wliil0 mPclu11ary surface, 
clottccl frcqnl'ntly with hemorrhag ic spc•cks. The se\"era l glands 
composing the clust<'I" of turno1·s may still be clearly di st in
g uished; they are connecteLl by loose co 111wcti\'e tissue, nncl the 
ski n is not adherent, as a. rule, to tl1e tumors, but unch::rngecl 
and freely 1110 \'ablt'. Cases in which t1lP Rki n becomes eonsoli
da!t;d willt the tu rnors Ill ust be explained by iu!la111 ma to1-y p ro
eesses in tho su1Tou nding parts almost always causell by inita
ting local treatment 

Only in rare il1 stanccs the neoplasm breaks through the rap
snl Ps of tlte glands, and inmdes the neighboring tissues in its 
}ll'Oliferating g rowth. 

Ou microscopical exnminntion we find great incrcnsc in the number nnd .size o f 
lymph-cclll:l, scvcrnl kinds c.f nuclei, nncl transitions from nuclei surrounded by n 
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scanty layer of protoplasma to larger formations, all of which phenomena suggest 
that a li\•cly process of cell division has been going on in the diseased glands. 
The septa o( the g land arc almost split up into single fibres by the active cell pro
liferation. The reticulum is also CO\'crcd up hy cells, and only to !Jc recognized ou 
sections from which these cells have been brushed away with a pencil. The lymph 
channels within the glan<l lrnxc hccomc indistinct, a1Hl the hordcr between cortical 
and mctlullal'y substance completely abolished. The capsule is very rarely perfor
ated by the ncoplasm1 as already mentioned, but its tissue is always infiltrated with 
sphcroicbl cells. In the lymphatic nsscls which enter and leave the gland no 
remarkable change has been discovered so far. 

This change in the lymphatic glancls may therefore be charac
terized as a h1/71ily developed hype17Jlastic cell-proliferation. 

'l'he lwrcl ly111plloma is cli stinguishecl by a firm consistence. 
" ' hile from the cut surface of the soft variety there oozes a 
milky juice, the section of the harcl b clry, of a pale yellow 
color, and frequently of almost fibrous appearance. As to bulk 
the lmnl lymphoma cloes not equal the soft, and rarely exceeds 
the size of a hen's egg. 

The csscnti:1l features of the microscopical nppearnncc arc thickening of the 
c::ljJ'mlc, septa, and ret icu lar trnbccul:e; sometimes sclcroscd portions arc found, 
consisting of very dense connective tissue; in other places rather numerous cell~, 
often with many nuclei (even giant cells), ure deposited between the broadcneJ. 
trabccul:.c of the net-work; aml now and then we meet in the same gland, by the 
side of more fibrou3 portions, with some that resemble exactly the appearance pre
sented by so ft lymphoma. The l)'mphatic channch; arc lu~ rc also distinguishahlc, 
and the walls of the vessels arc very much thickened. Pcriadcnitis is rare also in 
the liard variety of lymphoma. 

"' e see that there is no essential contrast between the micro
scopical appearances of the hanl and the so ft rnri ety; in the lat· 
ter, cell-formation is more abundant, and the new-formecl tissue 
preserves mainly the embryonic character, whilH in the hard form 
the new-growth undergoes a species of fibrous meta.m01·phosis. 
The conectness of this view is best demonstra.ted by the occur
rence of transitions from one form into the other, and sometimes 
this transformation of a soft glanll into" hard lymphoma can be 
actually observed dnring the course of the disease. 

docs not take place, as a rnlc, in either variety, ancl 
found but rarely in the glands so enlarged. Tu a few 
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cases extensive rt.mylo;,l clegeneration has been diseo\·ered in th1> lsmphatic glan ~h 

and in alli er organs. Pretty frequently fatty degenerntion appears to n modernte 
cxteut in the cell s o( the ncw·g:rowth. 

Changes similar to those going on in the lymphatic glands 
are found in the remaining lymphatic organs, but lhPy generally 
impress us as being only secomlary results or the di sease. 

The opleen cspt•cially is almost without cxct>ption altered in 
appParance, generally considerably increasecl in siz.P, sorn etin1 es 
firm , sometimes so ft in consistence (and thi s without any parallel 
reb Li on to the har(l or so rt form or the swell ings ol the lym
phatic glands). The J\Ialpighian corpuscles are considerably 
swollen, sonwtimes appearing as grayish yellow no11es o[ the 
size or n, filbert, sta nding out in bokl relief from the mostly 
brnwnish rc,1 ground oE the pulp, ancl gi ring a peculiarly vil"id 
appearance lo the cut surface or the organ. 

or other lymphatic organs the follicles at the ])ase @r the 
tongue aml the tonsils sometimes participate in the ~l i scaso; the 
latter may eYen be the starting-point of the dtn:elopnwnt of 
lympho1 11 a . 

Another interesting fact is the occurrence of f'hanges similar 
o those fo und in lenklucmia, in the fo llides q/ the intestinal 
.nucous ?neutbrane ; a seri es of cases in wlliclt these clianges 
have lieen ob:;eiTecl a re com municated by \\·nndcrlich, Cossy, 
aml Eberth, to which the author is abl e to add the foll owing: 

A lady ngcd twenty-eight, h aving always prCYiously <:njoycd good health, nml 
never suffered from any scrofulous or syphilitic nfTt'cllon-thc genitals be in g in a 
virginal state-had noticed about a year ngo graduall y increasing swelling o( the 
lymphati c glands on the le ft s ide of her neck, which finally formed several clusters 
bugcr than a man's fist, and extending from the angle of the jaw to the clavicle. 
Later on, the glnnds of both <l'X illre became nlso swelled. All tli rsc glandular 
tumors w.:rc rnthcr soft, nnd the skin over them mobile. 0( the remaining symp

toms only the following cl cscr-ve to he mentioned: The pnticnt became gradually 
nna!mic to a. great degree, hut examination o f the blood did not show nny increase 
m the number of white hlood-corpuscles; S\vell ing o f the spleen wns disconrcd 
nhout 'lix months after lhe beginning of the di sense; during the last month pleu 
ritic ex udation on the l ~ft sid e, moderate asc ites nnd ccdcmn o f the lower extre1ni· 
ti cs set in , and finally death ensued under symptoms of co llapse. During the Inst 

period thi n evacuations bccnme frequent, not awountiug, however, to profuse 

<linrrhrea. 
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The autopsy clisclosed swelling of almost all the abdominal and to a ]c!'~Cr 

degree also of the medinstinal glands, besides that of the external lymphatic glands 
already m(!ntioncd. They were all found somewhat softened, their condition 
answering, on microscopical examinat ion, t ile dcsc1iption g i\'en above of soft l)1m· 
phoma. The spleen was considernl>ly enlarged (wdght 750 grammes), and harder, 
its )lalpighian bodies raised in the form of pale )·cllow nodes attaining the size of 
a lentil, the pulp of a brownish red color. In the four in fer ior loops of the small 

thinly distributed also in its supcr iol' portion) tl1e agminate<l mul 
rosef»o'" II"' sui;facein 8'·nootk d1ill wliite, slia17Jly-drji.11cd stratiform 

""'" ao.oiar,suo•.v ing however, no traces of ulceration. In 
the ngw-growth evidently pnssed beyond their original 

tho mcdultary nrnsses forming here nnd thel'e semicircles on the 

clown to th~ serou<; coat. ThJ microscopical appearance of the swollen portions 
resemhlcd th:1t of th~ lymphatic glands. The mes<'nteric g lands were considcrahly 
enlarged. Among the other anatomica l changes we may mention the considcrnblc 
increa<;c of the bulk of the liver, and the presence on tlic lt:fl pleura co3talis of a 
mtmber of flat, dull-white new growths, about the size of a dime, resembling in 
structure the tissue of lymphatic glands. In the other organs no metastatic nodes 
y:::-1·~ found. A'i no mention is made in most reports of simi lar cases of t he condi
tion of th r! lion~·ma.rrow, WI) will state that in our case the marrow of the rib!'. 
vcrtebr~, aid cr·mial bon:'.!s was found normal. The blood of the corpse showed 
no increase in th~ number of white blood-corpuscles. 

Chnngrs of the bone-marrow, which, nccol'ding to recent 
ini-estigations, pal'ticipnte so frequently in lenklucmic di sease, 
ha,,e been repol' ted only in one case by R . Schulz, who fonncl in 
the ma1·1·ow of the ribs, \·ertehrro, and sternum peculiar geJatin
ons deposits of a rrddish yellow color. 

So far wc have describecl onl y changes in tlw lymphatic appa
ratus, but in numerous cases tumors have been discovered in 
otlier organs also, which must be considrred as analogous to the 
metastatic locali zations of malignant t Ulll Ol'S. 

They occ u1· in the fo rm of nodes from the size of a millPt-seed 
to that of a walnut, nncl were most frequently found in the lirer 
(following the ramifications of the portal ,-e. sel ~) and in the kid-
11eys. morP rarely in the lnngs and serous membranes, and most 
rarely in the onaries, testicles, and the !Jrain. 

The nature of these metastatic deposits is similar to that of 
ly mphoma. Among them also wP tincl two "'u·i('ties, soft 11odes 
d lymphoid stm cture, and hal'cl ones of a more Jibrous character. 
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Regarding other changes, we ham to mention that the lieu 
was consickrably enlargetl in the majority of cases and that tlif
fuse proliferation of the periportal connective tissue was found 
in it aside from the metastatic nodes. 

In several cases diffuse cell-proliferation was observecl in the 
connective tissue of the paroticl gland ancl pancreas at the ex
pense of the glantlnlar parenchyma of these organs. 

Symptomatology. 

After all that has been saicl on the general coursp of the clis
ease and the anatomical changes causecl by it, only a Ie"· of the 
symptomatic phenomena will require a special description. 

The disPase commences, as alreacly stated, with swelling of 
the cc1-rical, more mrcly of the axillary Ol' inguinal glands, 
although cases have bePn observed in which the internal glands 
were the tirst Ol' exclusive sent of the disease. In sttch cases the 
nature of the disease will remain totally obscnre as long as the 
tumors are not. accessible to palpation. 

The hi story of a case of this kind, which is also interesting in 
an etiological point of view, may be gi,·en here in brief. 

A married woman. aged twenty-six, wns taken with the symptoms of typhoid 
fc"rcr. Her case was observed in the City Hospital of Dresden, division of S. } led. 
Counc., Dr. Fiedler, nnd with regard to tcmpcrnturc, pulse, evacuations, roscolar 
eruption, etc., resembled a moderately severe case of cnteric fever so completely 
that the correctness of the diagnosis was never considered douhtful in the lctlst. 
In the fifth week temperature and pulse came down to the normal standard, and 
the beginning- of convalcscenc'.! was confidently expected, when the patient, to her 
attendant's astonishment, began to emaciate more and more, and became an:cmic 
iu a higher and higher degree, without any assignnhlc special cause. Sleep became 
disturb:!d, appetite ceased, nnd evacuation .. <:., which heretofore hnd been tolcrnhly 
normal, assumed the clrnrncter of diarrhren tomtrcls the end. Temperature remained 
normal four weeks after cessation of thC! febrile symptoms. hut afterwards it hegau 
to rise e\"ery evening, becoming normal again in the morning. Finally, redcmn of 
the lower extremities appeared and the patient died in a state of grent cxhauslicn in 
the sixth week after the disappearance of the typhoid symptoms. 

The autopsy showed unmistakable evidences oftyplwidfccrr in the ileum (patches 
dotted with pigment nncl pigmented cicatrices), but no recrnt swelling of the folli
cles. 'l'he mescntfric ylroids of the entire ileum were ~wollc11, some to the size of a 
filbert

1 
others to that of a hen's egg, rather hard 1 o1 a homogeneous grayish white 
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surface on section, and without a trace of cheesy <leposit. These glundulnr swell
ings extended ns far as the root of the mescntcry; the port9.l nnd rctroperitoncul 
gln.nds were swollen to about double their normal bulk. Microscopic examination 
ro..vcaled no tubercles in the lymphatic g lands; Lut thickening o{ the septa. and ret i
culum, with numerous large and frequently mult i-nucleated lymph-cells in the 
gap.;;. The spken was considerably enlarged, its weight 850 g rammes, the Malp ig
hian corpuscles di stinctly vis ible, of grayish white color, the stromn. n.lJundant, the 
pulp pale. No amyloid reaction in the spleen or lymphatic glandr;. The scanty 
wine-red blood showe<l no essential increase in the number o{ white corpuscles. In 
the othe r organs nothing abnormal was found aside from their anremic condition. 

·we cannot ass ign to this case any other position but that o{ !halig nant lymph
oma. Its pecul iari ty consists only in the circumstance that the formation of the 
tumors immediately succeeded the typhoid swc11ing of the glands, and this wonltl 
n.lmost justify us in en.Hing it n typhoid lym phoma which htt.d assumed a progres
sive charncter instead of the regular resolution. 

Aside from its relation to the typhoid fcvcl', which must explain the rapid ter
minat ion in d eath, this case resembles in some respects the one reported by n. 
)laicr (I. c.) in which the disease also originated iu the mesenteric glands and pre
sented likewise the hard form o{ lymphomn.. 

The peculiar character which may be impressed on the dis
ease by voluminous swellings of the bronchial glands has al
ready bl•en mentioned. Yiolent bronchitis, disturbances of the 
return current in the clescending vena. cava, ancl, n.bmfe all, 
extr.eme dyspn<ra mttst be specially mentioned. The dyspnO?a 
sometimes amounts to the highest degree of orthopncca. The 
author has seen a patient of this class who \Y[lS obliged for 
weeks to sit up in bed, inclining the head and shoulders forward 
because he coulcl get some ease only by assuming this position. 
In ltis case, as the post-mortem examination pro1·ecl afterward, 
the mediastinal ancl bronchial glands were cnlargecl to enormous 
tumors wbich compressed the bronchi mainly from before back 
ward. 

Ir the tumors are situated Yery high np in the neck, and espe
cial ly i( the tonsils participate in the new grnwth, difficult dPglu
tition, impeded Yoralization, etc., may occur at a n early period. 

It ltas al so been mentionecl already that the tumors may 
assist in causing dropsical symptoms, Psprcially ascites, by im
ped ing the circulation of the ly mph ancl blood. 

\Ve cannot as yet clecicl e the question whether the palpitci-
1 io11s of the heart repeatedly observecl in these cases, the j're-
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quent and small pulse, e• en when no fe ,·er is present. a nd tlw 
fatal termination sometimes caused by paralysis q/' the hl'arl. are 
owing to the pressure exer ted by the tumors on the nerrn us ap
pamtus (pneumogastric or sympathetic), or whether the d isturb· 
ances in the functions of the heart are ra ther due to the ext reme 
:uucmia. In several cases i t is expressly statecl that important 
nervous tracts have been inter!erecl with by the ttunors. Ollider 
and Ranvier rela te tha t in their case the pneumogastric and 
recurrent laryngeal nerves were included in a elustPr o[ glands 
weighing 700 grarnmes. In oth ~r cases, ngain , the heart was 
found in an atrophied condition after deatl1 ,and sometimes fa tty 
degenera ti on was present. 

Of other symptoms caused by lymphoma in certain regions, 
icterus must be mentioned, \Yhich sometimes occurs, a nd then 
must be ascribed to compression of the biliary ducts by swollen 
portal glands (or metasta tic tumors of t he liYer). 

The profu se dianhcca which generally comes on towarcl the 
end must not be ascribed to the local affec tion of the intes tine, 
as bas been done by \Vnnclerlich, for it occurs also in those cases 
in which no such change of the intestinal lymph-follicles is 
found after death. 

A frequent symptom, mostly associated with considerable 
enlar.r;ement qf the spleen, is a sense of follness in the n.bdomen ; 
violent and long-continued abdominal pains, radiating along tl1 e 
back and the lower ex tremities, are al so often felt. 

The appeal'ance of albumen in tlte ur ine, when the di sease is 
seated in the k idneys (tumors, sometimes complicated with dif
fuse degeneration), may al so be mentioned passim. 

The temperature of the body docs not present any eharac
teristic change in cases of malignant lymphoma. In the eal'lier 
stages there is generally no ferer ; later on nn increase of tem
pera ture is often found in the erening, which returns to the 
normal standa rd, sometinws even fall s below it, in the morning; 
towards the end the temperature often sinks below the normal 
degrees when other symptoms of collapse appear. 

:Mu rchi ~on reports n cnsc which in this respect is unique. In n g irl , aged six, 
thJ swelling o f the ccn •ical, axillary. and inguinaL gl!!.nds wns ushered in by n 
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fever of ten clays' duration, nnd this phenomenon repeated hsclf several tim<'s nUcr 
periods of npyrcxia lasting about a month. 

Among the other gf'neral symptoms are extreme ancernia, 
and, running parallel with it, rap idly increasing emaciation and 
muscular prostration, all of which al'e sufficiently explained by 
thP t>Xtt>nsive disease Of Ol'gans SO importan t to the elaboration 
of blood. The deliri111n (in children conculsions) and comatose 
condilion, which make their appeal'ance towards the end, are 
also explained by the reaction of general amcmia on the central 
1wrvous apparatus. The tendency to profuse hemorrlwges from 
the nose and mouth, and the appearance of pelecliite on the skin 
before death, gh·e cl'idence of the commencing dissolution of the 
bloocl (or, perhaps, of the general distmbances of nutrition in 
tho vessels). The frequent occurrence of becl-sores has been 
mentioned already. 

In women the disease is, in its errrliest stage, often accompa
nied by metrorrhagia, while later Oil the menses cease entirely. 

Complications. 

Amyloicl degeneration of the lymphatic glands and other 
organs bas been mentioned as one of the compl ications of malig
nant lymphoma, in describing its rrnatomical feat.mes ; so bas 
pleuritis in one of the cases rcpo1·ted, and we might adcl almost 
all possible intercul'!'ent diseases, especiall y pulmonary tuber
culosis ancl acnte Jllle1111wnia, which ha\'e been repeatedly 
obsen-ed. \Yunderli ch saw two cases complicated with diph
tlle1'ilic affection of tlte throat. 

Diagnosis. 

In the commencing stage a sure diagnosis is· not possiblP, 
evPn if the di sease begins in externnl lymplrntic glands accessi
ble to the observer. 

The essential criterion of malip:nity must be sought for in the 
rapid growth of the tumors and the progressive invasion of new 
clnsters of glands by the disease, which can be made out only by 
cont inued watchi ng of its course. From scroj'illous glandular 
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swellings it is cli sting ni shed by the absence of periadeni tis, 
d1eesy clegenerntion, and softening, so frequent in those; en"'n 
the harcl \'al'i ety ol malignant lymphollla is characterized by a 
certain elasticity, which cannot be compared with the boarcl-like 
harclness of the cheesy gland, before softening has commenced 
in it. 

Lymphatic glancls, seconclarily affected with carcinoma, 
show much more resemblance to malignant lymphoma, ancl 
mistakes may occur for a time. if the primary seat of c:ucinoma 
cannot be lllttde out; but in their later course the two di seases 
clirerge considern\Jly. 

The cliagnosis between soft lymphoma and the lymphatic 
form of lenkhrcrnia can be macle with certainly only by means of 
a micrOS('Opical examinntion of the blood. 

Pinnlly, the sarcomct proper of the lymphatic glands must be 
mentio1wcl. The diagnosis between this nncl maligna nt lym
phoma is attended with difficulty, on account of the confusion in 
the nomenclature above alluded to, and also on account of the 
transitions from one into the o ther. Prom the reasons already 
mentioned, we deem it nPcessary to s0pn rate malignant 1ym· 
phomn from sarcoma of the lympl1atic iriands, and would base 
the essential diITerence, with "\Yiniwarter, OIL the general fact 
that lymphoma consists in a hy peqilastic prncess, while only 
such tumors are to be TCgardcd a.s sarco111atou~, the type o( which 
has nothing in com mon witlt the mother-tissue. It is true, how
r1·er, that this difference is not actually al\\"ays well marked, as 
the soft lymphoma is ,·ery nea.rly nllied to some Yadeties of 
spheroidal -cell sa rcornn, while the hard appronches in its histo
logical characters some forms of fibro-sarcoma. 

Everybody who has occasion to gather experience in these 
matters must, h owever, be impressed with the com·ict ion that in 
the majority of cases there are enough criteritt present which 
enahl P ns to distinguish ma.lignant lym phoma from sarcomatous 
glands. On thi s clil1'0rence in the beha,·ior of sarcoma proper of 
the lymphatic glands, R. Schulz has eYen based the proposition 
to s t1bstitnte the des ignation "desmoicl carcinoma" for lym· 
phom:i and lymphosarcoma. He points out correctly that the 
specie; of tumor with which we are occupied bears, iu spite of 
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its apparently local origin, rather the character of a general 
disea.Ye of tlte lympltatic tissues, while in sarcoma proper the 
disease is at first strictly local, and, as a rule, invades by metas
tasis not the lymphatic apparatus, but pretty uniformly the 
whole body. 'l'he extension takes place in the latter case prob
ably by means of the blood-current. 

These difTcrcnccs arc practicnlly important, inasmuch as extirpation of the local 
tumor holds out no liopc of success in malignrt11t lymphoma, because the disease has 
already in vaded too many groups of glands, wliil c n timely removal o( a snrcoma· 
tous gl:i.nd mn.y Uc probnl>ly successful wllcncvcr complete locnl ext irpation can be 

accomplished. 

" ' e ham to consider, furthermore, that sarcoma extends 
more In·quently to the neighboring tissuf;'s in ::t direct manner, 
and is, to a much greater degree than malignant lymphoma, 
disposecl to retrograde metamorphoses and to ulceraiion. \Ve 
shal1 J1ot describe in detail the dillerences in a histological point 
of view; it must be sufficient to mention that almost every type 
of sarcoma (the large-celled and small-celled, round-cellecl and 
fusiforn1-celled, the endothelial, rnyxomatous, rnelanotic, etc.) 
may occur in the lymphatic glands. It is well, therefore, not to 
designate any sarcoma of the lymphatic glands, even the primary 
one, as lymphosarcoma, and much more correct to speak only of 
sarcoma of tlte lymphatic glands, ancl to add, if possible, the 
accurate designation of the special form. 

])1t'ration, Termination, Prognosis. 

The course o[ malignant lymphoma is comparatively rapid, 
especially so if compared with leukhromia. 

In some cases it lasts only from two to six months, in the 
majority about one year; cases of over three years' duration are 
Yery rare. 

Termination in recovery has not been reportecl, we might say, 
in any case up to the most recent time, for \Vunderlich's case 
which terminated favorably cannot with certainty be called one 
of malignant lymphoma. 'Vithin the last few years, however, 
new therapeutical efforts seem to have been more successful. As 
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long as our experience does not extend to a greater number or 
farorahle cases we are obliged to call the prognosis of this disease 
as exceedingly unfarorable, and in this regarcl its designation as 
cancer cannot be objected to.' 

Treatment. 

The surgical treatment of malignant lymphoma mn st be pro
nounced as bopeles, on thegronnd or the experience gained thus 
far. The 1iatients are genemlly very little troubled by the first 
symptoms of their di sease, and even the professional attendant 
mostly believes the tumors to be of a simple hyperplast ic charac
te1·, and consequently prescribes merely an iod ine ointment or 
some suclt local remedy. At this stage it would al so be hardly 
possible to persuade the patient to submit to an opera tion. Yery 
soon, however, the disease has so far extended that every idea 
of an operative i11 terference is discarded. 

Electrolysis has been rnunted as a successful remedy by 
some writ~rs, but more reliable experience J1as proved that no 
better results are attuined by it tltun by extirpation. 

It is easily understood, therefore, why the greater number 
of reportecl cases have been treated medicinally. 

Among the internal remedies quinine, niercnry, and iodide 
of votassiitin have been repeatedly tried, but all without suc
cess, i[ we except the above-mentioned case of "\Vunderlich, 
which improvecl on the use of iodide of potassium. "\Ve can 
add as the result of our own expe1-ience that the internal use 
of car/Jolie acid produced no effect whatsoever. 

A series of cases has been reported on the other J1anc1 as 
cured, or at least improvecl by treatment with arsenic. This 
mocle of treatment being new, a more detailed description of it 
may seem justifiable. 

The first experience of this kind has been published by Billrnth,'1 whose 
patient, n woman aged forty, had been sick already for ten mo1Hhs with enlarge-

1 R. & ltulz suggests n.ccordiugly that Leukhremia might also be considered as a 
"chronic dei;;moid carcinoma." 

~ Wiene r Med. Wocbcuscbrift. 1871. 1-.~o. 14. 
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rncnt o{ the cervical, axillary, and inguinal glands, to the size of from a hen's 
egg to a fist. Quinine (up to scruple doses) remained without effect. After 
administration of Fu1oler's solution the glands began to dimini.!)h in size already 
within a fortnight, and when the patient wns dismissed two months nfterwanhi 
thc1·e remained only oue glaucl on each side of the neck enlarged to the size of :\ 

filbert. 
According to "·iniwnrtcr's communication Fowler's solution was given in fh·e 

other imalogous cases of Billroth 0s clinic; iu three of them there wns no appre
ciable result i in one the glands diminished rapidly, but the patient died in conse
quence of phlegmrmous el'ysipclas following the extirpation of a smnll gland in the 
neck for diagnostic purposes, :md one case remained ~till under treatment ut the 
time of pttblication of the communication. 

Q[ four cases of Czerny's clinic, reported by Tholen (1. c.), a cure was efTcct('(l 
in two; in one the tumors were reduced rapidly, but the patient died o[ manis
urns; an<l in the fourth the tren.tment remained without l'fTect. 

In reference to the mode of !'ldministcring the arsenic, we reproduce Uie fol
lowing statements of '\\"'foiwarter: 

The patient had to take in the beginning of the treatment five drops a clay 
of a mixture consisting: of equal parts of Fowler's solution and the compound 
tincture of gentian. In periods of two or three cln.ys the dose was increnscd to 10, 
1;;, 24, and 40 drops, and then n.gain diminished in similar proportion. If signs 
of toxical effects appeared the treatment was interrupted for n time. 

The treatment lusted in one case, which was cured, fifty-three days, in others 
longer. The total quantity of arsenious acid consumlCl nmounte:d iu the cured 
case to Hl.8 grammes (305 grains). 

The patients bore the remedy without trouLlc during the first days. The first 
symptom of its effect on the glands was softening and greater mobility, nnd after 
about eight or ten da)'S the tumors became painful almost without exception. 
Later on rapid diminution of the glands was ohscrvcd in the case in which the 
treatment was successful, they became at the same time harder and firmer, :md 
their scn.;;itiveuess died away gradually. In one case inflammation and suppura
tion o( the tumors ensued. 

Among other symptoms we have to mention especially the fever which appeared 
regularly under this treatment (even when the tumors diminisliecl in size). Already 
after the fourth or fifth close the tC'mperature rose (101.3 -103.1 F.) every en•niug, 
clescending to the 11ormal standard in the morning. 'Vhen the treatment was inter
rupted the fcve1· would still Inst a couple of days. Suffusion of the cheeks, in
creasing appetite at first, increased thirst, later on abdominal pain, sometimes 
vomiting, diarrhrea, burning sensations iu the rectum, great emaciation also appear 
during the treatment. 

Czerny employed in a. case which terminated favorably parenchymntous injec
tion of Fowler's solution, besides its internal aclministrntion. This was also tried 
in a case of Billroth's clinic reported by Winiwarter (from 1 to 9 drops of the 
solution were jujectcd into the tumors), but the success was incomplete i when 
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nftcrwnrds the remedy wns g iven intern:tlly (iucrensing from 1 to 30 drops) com· 

plcte reduction of the tumors was effected. 

Although we c:wnot as yet regard arsenic as a certain remedy 
against malignant lymphoma we have still to welcome with Yi,·id 
satisfaction this addi tion to our therapenli cal remedies against a 
disease almost absolutely fatal hereto for~. Let us hope that lhe 
successful cases reported thus far may be increased by numerous 
additions, and that tl1 e ctuative effects or this remedy may. prom 
themselves as permanent-a hope not yet certain of fulfilment if 
we may judge from what we know about them at the present 
time. 
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DIABETES MELLITUS. 

TUE literature of Diabetes is too extensive to admit o{ a complete summnry here. 
For the earlier literature, of which I mention only the most important works, 
reference may Uc had to t he hi storical accounts by Jlil'srh, lfa.nd b. clcr hi!->tO

risch-gcogmphischcn Pathologic. Erlangcn, I SGO. S. 568 .. -lhieser, Lr hrh. dcr 
Gcschichtcdcr?l[cdicin. 3. Aufl. I. 1874.-Jf. S<ilomon, GcschichtcdcrGlycosu
ric u. s. w. Dcutschcs Arch. f. kl in. :Med. VIlL S. 48!>.-Also Copla11d, Diet . of 
Pract. Med., \Toi. I. , 507. and Canstfltt, Handb. cl. med. Klinik. III. H:MG . .::o.t. 

Thomas Willis, Pharmaccut. ration. Oxford, 167-1, and Amsteloclami, rns2. Scd. 
IV. Cai>· llL -Jfr1tl/ur!t8 Dubson, )fodic. Obscrrntions hy a Society of Phy~ir. 
in London, 1 77.i. Y. p. 2!.lS. Germ .. \I ten burg. 1778.-Pnrnris Jlome, Kli11i~che 

Vcrsuchc u. s . w. Aus elem Eng-lischcn. Leipzig. 1781.-1'/1. Co1rlry, London 
1\Ccd. Jovrn. IX. 1788.-.I. Rollo, Ou Diabetes i\h.:llitus. Loudon, 17D7, and 

Abhandl. lihcl' Diah. mcll. mit ehcm. Ycrsuchcn von W Cruihlwnk. Wien, 
Lih. 

rlilforrnze clcl\ 'ol'i na. in diah. P:w. 17D2.-Pcl/1mn W1trrr11, )[c<l. 'frn.nsact. of 
the College of Phy~icians, 18 12. IV. p. 188.- l'<t•tq•telin ct S1'.grtlas, :Magcndic's 

J ournal dl! Pllysiol. 182:>. IV. p. 3JG and 82."i.- W f>N111l, (a.) fnquiry into 

the nature and treatment of diab., calculus, etc. 2. C'Cl. London, 182:>. (h) On 
the nature and tl'ca.t mcnt of stomach and renal diseases. London. 1848, and 
subsequent editions.- J't:nable.<l, A prnct. treat. on <lia.b. London, 1c:2:>.-F. .I 
G. Bamlt, Encycl. WOrtcrb. IX. S. 310.-Lelunrrmi, Dii;:s. dC' min:i diah. Lcip· 
zig, JS:JJ .. -Jfuitland, London )[ed. Gu. XVIf. J83G. 5. )f:ll'ch.-0. Ras, 
Gu.{s ll o..;p. Hep. 1838. UL p. 3D8.-J!'Gre9w, London )led. Gaz. 1837. May 
-C<Jrwlirmi, Opusculo su l diab. P1wia, 1840, a1Jd in Giorna lc JlN ser\'irc ai 
progr. dell pat. e dclla tC'ra1>· 18-!I. p. 328.-Cl1ristiso1l, l~dinb. ~font\1ly J ourn 
18-U .. \.pril , ctc.-Bo1u:/umlut, Gaz. m ed. 18a:;. No. 11. H:cvuc tn('(l. H•:J'.). 

Juin. Annunirc de ThCrap. 184~, 18-!G, 1848. Cliniquc europCcnne, 18J!:l, ~o. 
5R.-Dcs troubles de l'inncn ·atiou chcz Jes g lycosuriqucs. Bull. de Thr.r. 1 Ri.'i 
LXXXVIrl. p. H :3.-Consic1Cr. gCn. i;:nr le trnitcmcnt liy~. de la 
Jbid., LXXX IX. S. 07.-C. lim1111, Oh~. q11aC'dn111 d e d. nu.:11. Diss. l~-l:! . 
-Genzke, l fygicia. XVllf. II. 2.-V<Jgl, Eiuige l3~·0Uacl1t. uml Ilcmcrk. iiberdie 
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honiga rtigc Harnruhr. IIcnlc's u. Pfcuffcr·s Zcitschr. f. rat. Med. 18-lA. I. S. 
14.i.-C11ppauoli, Gaz. ml:d. 18~5.-Jlinlhe, Compt. rend. 18-14, UH0, 18.Jl. p . 
;;s, etc. G:tz. mCd. 184G, Xo. lG. Bull. de ThCrap. HHO, J\l ars. Gaz. med. de 
P :uis., 18GG. p. ~rn.-G. w: Scltarlau, Die Zuckcrharnrnhr. Berlin, l 8-1G.
Fletd1a, i\Ied. TimcB. 1847. July. p. 304.-J. Ilcnle, llandU. dcr rat. Path. II. 

~;:~~-sc~:c 3;~;i: ~,.,~,~~·O~[~~-ic~l.:f~n -~:1:~:e:1~r;;:~~- :~~~~~~i:i~sl :::~~- ~~l~l:.la~: 
1, rm<l 'C"ntcr:::;uch. zur Pllysiol. u . Pathol. I. S. 300.-Miqud, Uchcr D. m . 
. \rclii\' r. phys iol. Hcilk. X. 18.Jl. S. 470.-Jl 1'ra1d1e, (a) Ucbcr d ie V cr
dauung clcs Fettes im D. m. in Virchow's und Reinhardt's Archiv TV. 18:} 1. S. 
14~. (h) Ucbcr die Gcsctzc dcr Zuckcrausschcidung- im D. m. Ibid., S. 100.
Dnn11mond, J\[onthly Journal of )fod. 1852. XlV. p. 2S l.-111rick, A cnse of D. 
m. with remarks, etc. Amer. J ourn. of )fed. Sc. 18.32. X.XIV. p. Ul.-C. P /1. 
Fltlck, Zur Keuntniss der Zuekerbarnruhr. Deutsche Klinik . 18.33. No. 22 ct 
sc<1.-L. JJeule, On the chemical and microscopical conditions of the lin•r and 
kidney~, etc. Brit. nevicw. 1s.:;:3. July.-ft'. JV. Bueckcr, Deutsche Klinik. 18.33. 

Xo. :~:3-:J;j.-.lr.trclial de Calvi, Comptcs rcndu.s. X.'XX\"11. p. 2.1, and XLITI. 
p. IOOG; a}c;o1 Hcchcrchcs sur les accidcntsdiabHiqucs. P aris, 18U-l.-R. Lru
r1f>ldt, echer die Harnruhr. Diss. Erlang-en, 18.33.-v. Dusr!t, Zt:-cl1r. f. rat. J\lccl 

1s.1:t IV. 1.--Bn1cc Jolll:s, Med. Chir. Tmnsact. :XX..,'\.YI. Dnlilin l[Dsp. Gaz. 
1:-i;:;s. 17-L-)lvLL Times and Gaz. 186.j.-Jlarsli, Dublin J ourn. of )lcd. Sr. 
J~.:;.t. X\" JL p. 1. -ft:. 1'h. Schulze, in Yirch .• \rch. VII. S. 3!)i.-.tudral, (a) 
Comptcs rl·1Hl 1 s;:;.;. Juillict. (b) Docu ments pour servir it !'hi st. de la glycosu
rie. La F'ranc:e m~d. 1875. No. 30.-1ftlfa, Wiener med. Zeitsehr. 1S50. \"I. 

1; in his Archiv, 1852, sc>e S<'hmidt's Jahrb. LXXXI. S. lH~.-P. M 011tt'f/flWr, 

Zur Physiol. unc.l Pathol. des D. m. Gaz. Lomb. 18.J-1. 1. s. :-4climidt's Julirb. 
LXXXV. S. 302.-Seuimola, 1855. 10. Sl'pt.-S. Hoseusleiu, Yir-
chow's Archiv. X U. S. 414 u. !Vitgner, Beitrng zur Kenntni ::;s dcr 
Bcz ichungcn zwischcn der 1\follit. uuc.l CJ.r\Junkcl. Ibid., S. 401 u. 4G'2.- flodt1ki11, 
sec Schmid t's Jahrb. LXX..'\:VL S. 187.- lV. P,;tters, Bcob. an J Diak.:tes
krnnken, Prage r Yicrteljahrschr. 185.J. :XLir. 2 u. 18.37. LV. 
Bijdrngt•n to de k ennis der zuckerrnrming in de lever 18.JG, ancl Wicntr 
" ·orhcnsch r. 1857. No. 14.-A. Guenzler, licber D. m. lh•scrt. T ii\.ingen, 
1$.j<i.-A. Oll. Bcitr. zur Therapie dcr Zucke1hnrnruhr. Di ..,scrt. T iihingcn, 
18.37.-Jordaii, ConsidCr. sur un cas d e diab~tc. ThC..,c. Paris, J857.-.Jiiweo11-
11t1t11-Dufresne, Gaz. hebd. 1857. Juin, etc., and t·niou med. 18G8. No. ;} i. -

1:.:. Wil:cfrrlwld, Deutsche Klinik. 1857. No. 41.-LamiU . . \rchi\·es gCi n. 18.)i. 

ibid., 18;)7. Septbr.-T/iie1felder u. l."ldt>
1 

C1·h(•r die llamstoff
D. m. Archiv dcr Hcilk. 1858. S. 32.-Gilili, )led. Times and 
p. 21. -nriesint1er1 Studicn iiber Dinhctcs. Archiv for pJ1y
N. F . lIJ. S. 1.-flOhcarrzny, Lchcrnnalysen bci D. m. \Vie-

1wr %eits<'h1·. N. F . 18.JO. IT. 6.-v. ~lfaad·, Zm· Thern pic des D. m. Archiv dc5 
Ycrei ns f. Arbcitcn, 1800. V. 8. 120.-J(1rnlicll, Prugc1· \'i crttljnhr-
schrift. LXVIL 58.-F. TV. l kcy, {a) Philosopli. Transact ions, l SGO; (b) 
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Ill'Sca.rchcs on the Nature and Treatment of DiahctC'!:. London, 1RG2: H'l 

Ca..,1:s illustrnting the influence of opium nnd l'omc of its eon~titucnt princi 

ple ... , etc. Ouy's Hosp. Hcports, 1870. X\". p. 420; (cl) The l.aucct, Iti-:-1. 20. 

Aug. nncl Brit. :\led . . Journ. 187.1. Xo. 7.1'i -.f. Vi1!J"l in \"irdiow·~ Hand. c11.:r 

spec. Path. Bd. \'I. 2. S. 478.- Weikart, Arch. d. Hcilk. 18Gl. S. 17:3.-if.ll't
se11, Dondcrs, .\rchiv f. d. h olliind. Bcitr. Ill. S. ;j l!l.-E. X 1·usddu-, B.:itrag 

zur K1:nntni1.;s dcr c inf. uncl dcr zuckcrfilh1·cnclcn Jlarnrnhr. Di!'<.;. Tlibin~l'n. 

18Gl. - 11111i[1lilrm, On the phenomena of the D. m. Duhlin .Journal of )f. :-le. 

18GL Octob., Novbr.-J;: JJetz, (a} Ucbc r Acctorn'in1ic. l\f emorabilicn fiir prnct. 

Acrztc. l ~(j l. YI. {b) Erstcr Bcricht iilJer D. m. in Wiirtt. 
med. C'orrr.lip. Bl. 

Ko. 2:!. l'tr. -- \Vi1w9mdojf; R 'itr. zu1· Leh re Yom 0. m. Virrllow's .\.rchi\• 

XXVJJ . :-\. Ucbcr Bc!:timmung d es Knatiuins im II:m1 und 
Ycrwcrtliun~ hcim D. m. Wiener med. Wochcnsrhr. IS():;. Xr. '2l-

'2:i.-(lro/1r, lJ t' r Chylu~ <:in Ferment. Grcifsw. med. Beitr. l~G~. HI. ~. 1.

Bartd.~. Bc:r. Uber die :~D. Xaturforschrr-Vcr:<amml. Gic~cn, 1KGL-Ca11trwi, 
(a) Cchl'r .\.crtoniimic. 11 

diahl'li mcllito. ith-m. 
lSG..t. YI. p. ~W.J; {h) Ca!<i guariti di 

C l· h•r B s·haffrnhl•it drs Paro-

18Gl. I-'. 2:.8; (h) Lutcrs. iihcr Be-
schafii·nh~·it dr'i Parotidcnsccn•t..;. u. !'. w. Bcrli1wr klin. Wochcnc;;chr. 1866. Nr. 

1 O c:t seq.; (c) Klcinhirnlihion hci D. m. Deutsch. Archi\· f. klin. )led. XY. ::t 
'2::!0.--Jf. 

Ritz~-;h. <l. 1SG.1. XoL ;.;. 22-l; (hl L't'i1cr den StolT\·crhnrnch 
lici dcr Zuckcrharnruhr. Z(' it ~chr. f. Biol. l~G7. lIJ. ~. a~O ct 

Prngcr \"iertcljahrschr. LXXXIL S. 4G ct scq.-F r. 

Fii\lc \?on D. m. Yirchow's .\.rchh· XXX. S. :rnO.-- fi'rhrf1·rfr/I, L"ehcr das 

con ... tnntc VorkomnH•n von Pilzen hci D. m. JOid., S. 47fJ.- ll ~ l\1u/111r, L'eher 
<las Vorkommcn z.urkcrhilclcndcr Rubqanz.cn, etc. Jl1id., XXX IL R. J:rn.

J. Srror11. (a) Jkitr. zur C'as11istik des D. m. / Md., :x:xxn. 8. 227; (h1 

0 (•:--tr. Zcitc;;clir. f. l kilk. fR(n. Xr. II; (c) Wiener mcd. WoclH'nc;;chr. 1i.:1w. 

Xr. (dJ drr D. m. nuf Grumllagc z.ahlrcicher B.ool1achtungC'n Olano· 

grnphiC'). 1~70. ff. .\uJI. 1$i.J.-/,,. Plrcklr.~. (al lichPr D. m. mit 

l)csondrrcr BerUck!-irhti~ung balnco-thcnipcutischcr Erfnhrun!!;rn. Pnl.g, l""UJ. 
(h) Zur PathngctH'sr uml Balnrothrrapicch·~ 0. m. Leipzig, 1871.-- .1. H11frkoldt. 

Ein B t· itrag zur Lt•hrc ,·on der Zuckcrharnruhr. Di~~ .. Jena. rnc;.1.-Eur1·csi. 
Journal de mCd. de Bruxelles. 1SG.i. p. J2:-?.- lrt1/lar/1. D. m. ,·on 5 w(ichent
liclwm \"erlauf. Yirchow·s Arch i,· XXXYI. S. ~!)7.-C. (;acth9r11s. (a) Cebcr 

den StoITwcd1'icl cin<.'!: Diahctikcrs. nrglirlien mit dl•m 1·incs Gcsnndcn. Di~~. 

Dor1lnt, 1 ~f'j; (I,) Leber Krcatinin- und I Iarns:iun1-.\u-...;.clwidnnq in cinem 

fiehcrlmft uncl tiidtlirh rerlnnfonen Fall von D. m. ll oppc-Sc)·lrr's med. chem. 

rntrr.,nch. Btrlin, 1S(i8. ;3 Heft. ~. :rn1.-l"er11nii/, D<.• la gnngt·i'nc diahCti· 

quc ct du trnumati:-;mc chcz l e~ diah. l" nion ml!d. lb<iG. Nos. r. 
Jfrlj"wir/1, Zu1· Pathogcnc:-:c d es D. m. Di <o:s. ' Ynrzlmrg-. lRGG.-Jf. 

das Yorkomml'11 zuckcrhitdcnd<:;r Substanzcn in d en Organcn 
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Yil'chow\; .\rchiv XXXYL S. 20.-Il. Zimmer, (a) Ein Bcitrng z. Lt' l11 c Yom 
D. DeuHchc Klinik . 1SG7. Nr. 14; (b) Die nilchstc lJrsachc des D. m. Ibid. 
1!371. Xr. :;; ((°) Der. D. m., scin Wescn und seine Bchandlung. 1 Tlcft. 
L eipzig, 1 ':"81 i td ) Die )luskcln, cine Qucllc des Z. im D. m. Deutsche Klinik. 
1.'-17:3. Xr. 7.-/l. Eecklrr, Ra;;:cher Yerlauf ,·on D. m. Bayer. ilrztl. Int.-Dl. 
1..:.:G~ . .Xr. 11.- ll Jl11J1pe1'l, L chcr die Glycosu ric bt·i Cholera mit. lkmcrk
ungr n iiht·r die Zuckc1h ... \n.:lii\• cl lleilk. 1867. Ylll. S. 3:11.-v. Ducri1i'), 
L'l's:tchc und Jl ci lung des D. m. Hannover, lSCiS. ll . Aull. l87r).-M: 
O.u; Vcrhiiltniss d es D. zu Pankrcaslcidcn und Fcttsucht. Ocsll'. Zritsch r. 
prnktischc I It-ilk. 1868. Nr. l L-.. Yaw1yn und Ric~s, Uchcr l lurns:'.iurC'aus
schei<lun~. Heichcrt.'s und du Bois-Rcymoud's _\rchiv. l SGO. S. 381.-J/ueur/1, 
D. 111cll.-cl1rnnischc3 Lcbcrlciden. :Moskaucr med. :Ztg. lBGD. Nr. 37.
D1trt1111l·Fardd, (a) Note sm la pathol. du D. Bul l. de J'nc. de m6cl 186!). 
:XXXf\". p. 2~!); (b) Trait(: clinirl_ltc ct thC:rap. du D. P111·is, 186!).-J. B. 
])0111prli11[!, D. m. L il paresis des rcchtcr lcdcm::.ten tcngcfolgc nm en tumor 
med. obi. };l'd<'l'I. Arch. rnor Gecnesk. 18lHL l\". 1l. 17!l.-B. F()s tcr, (a) 
Note on tcmpe1aturc in D. Journ. of Anat. and Pli)1siol. 1800, l\Iay; (b) 
Ohserrntions on D. m. audits trea tment. Brit. and Foreign l\l('d. Chir. Re\'i ew. 
1872. Octbr.; and in Clinical Lect ures. London, 1874. p. HM ct seq.-11: 
L~1d•r, :Zur Path. untl Thet". d es D. D..!utschcs Archiv fiir klin. )led. Y. S. 372. 
-. I. S. /Jonl.i11, (a) On a Purely )Jilk Diet in the Trcatmc•nt of D. )[.,etc. The 
l.11t<'ct. ISUO. IL Xo. 2::!; 1871. I. p. GO:J; 1873. I. No. 2 and 3; (bJ On the 
HP\ation bchn•cn D. and Food, etc. London, 187:>.-0ssowitlaN, l:cber die 
bci dcr Zucke rh ·1rnr. YOrkommcmlcn .\ugcnkrankheitcn. Diss. Berlin. 1870. 
- Dulrlia, .\Lecture on D. )[. Philad. l\Icd. and 1870. XXlI. 
Xo. 1-:1.-- /l. Ditki113on, (a) O:t Cert:1in )lorhid Changes 
km as:-:.ociu.tetl with D. )f. :Med. Times :1nd Gaz. 1870. l\rnrch n, and Brit. 
?ikd. Joun1. 1870. F ch. lG; (b) Diseases o( the Kidney. I. Diab. London, 
1~7.).- /l. Jfriu, Zur Lchre \'Om D. ){. (Description o[ a ('omplic:itcd Case, 
etc.). Deutsch e~ .\rch. f. !din. :i\Iccl. S. 42.- iv: Ji'. Smit/1, Case of Acut e D., 
with BPmark'l. Brit. )led. Journ. 1871. Dccbr. 2:J.- IV. Riclwrdson, Hcnrnrks 
on D., especially with reference to Trcatnwnt. London, 1871.- 11'. Jl'iulfiom, 

On the Relative Influence of Bread, llonC'y, and 8ugar upon the .\mount of 
Ln'a and Sugar excreted in D. t-it. George's Hosp. Rep. 187t. Y. Hl3.
J) l'f'r[Jif' ct Foville Ji'ils, Du traitemcnt du D. au moycn de Pnrscnic. Gaz. med. 
1"70. Xo. 22, and P:1ris, 1871.-G. M. S1nith, On D. New York ::\kd. Hccord. 
1"7 1. ;\l:ll'ch 1.J. - /{l'f1lscl1mer, (a) Ucbcr die Wirkung des Opiums und )Ior
phiums hci D. 111. Wiener med. Wochcnsehr. 1871. Nr. 8; (b) Uebcr Zucker-
1111(1 l lnrnstofTau!'scheidung heim D. m. untcr el em Einfluss von l\lorphium. 
lrnhlcfl'·-. und schwcfcls. Natron. Ibid. 187:3. Nr. 20.-0. Schultun, Bcitr. zur 
P;1t lwl. uml Tllerapie des D. m. Berliner klin. Wochenschr. 1872. Nr. J:J.-E. 
K11elz. (a) Ucbcr Harnsilureausschciclung in cincm Full von D. m. Diss. )Jar~ 

zur Hydnirie uncl l\Jcll it.u ric. l labilitationsscllrift. 
ilbcr D. m. uud insip. Dcutsch(:S A.rchiv for 
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klio. Med. XU. S. 248; (d) Beitriige zur Path. u. Tber. des D. m. I. Bd. 
Marburg, 1874-; IL :Marburg, 1875.-.A. de Fleury, ThCoric du D. Gaz. hebd. 
de mM. ct de chi r. 1872. Nr. 33.-Fischer, D. m. in Folgc ciner LebcrPr
schiittcrung tnit Wdlichcm Ausgangc. Zcitschr. f. Wuudiirztc und Gcburtsh. 
18i2. 1.-G. Primavera, Il d. m. de il Prof. Cantaui, Il :Morgagni, 1872. 
Diss. X.- l~ Budde, Om d. m. med. sHrligt IIensyntil dens Bchandling. 
Afhaudling for Do!dorgradcn. Kopcnbagcn, 1Si2.-Popoff, Vcrglcichende 
Untcrsuchungcn libcr die Wirkungcn cinigcr Arzneistoffc bci dcr Zuckerh. 
Berl. klin . \Vochcnschr. 1872. Nr. 28. 17.-JV. Duboue, De l'odcur acide 
de l'halcinc commc signc diagnostique du D. Gaz. des hOpit. 1872. No. 
101.-Scnator, Ucbcr D. m. bci Kindcrn. Berl. klia. Wochcnschr. 18i2. No. 
48. Sitzungsbcricht dcr Berl. med. Gcs.-17t. 
Diss. Berlin, 1873.-E. Bcrlctil, l.:tude sur la phthisic Paris, 1873. 
F. llretscl1y. Ucbcr D. m. "Wiener med. Wochcnschr. 1873. Nr. 3.-0 . .. lf. 
L,,corchl!, ConsidO.r. thCorCtiques ct thC>rap. sur le d. s. Gaz. hcbdom. cle med. 
ct de chir. 1873, Nr. 24-27.-E. Bisclwjf~ Ein Bcitrag zur Path. uncl Thcr. 
des D. m. Bayer. il rztl. Int ... m. 18;3. Nr. 23.-R. Sclunitz, (n) Vier Fiille von 
gehciltcm D. m. und kurzc Bcmcrkungen Uber die Eutstcbung dessclbcn. Ber
liner klin. w·ochcnschr. 1873. Nrs. 18 and H); (h) Zur Actiol des D. m. Ibid .. 
187 l. Xr. 4 1.-.1. Boettclter, S<:ctionsbcfund bei cincm an D. m. gestodJcncn 
Manne. Dorpatcr med. Zeitschr. 1873. IV. S. 172.-J. 1Jlumc11llwl, Zur Ther
apie des D. m. Berliner klin. Wochcnschr. 1873. lfr. J3.-.F. Buerger, Ucber 
die Perspirntio inscnsibilis bei D. m. und insip. Deutschcs Archi" for klin. 
Med. XI. R. 323.- W. L. Lehmann, !Jet Arz(•nigzuur als Gencf'smittcl. by D. m. 
Acaclcm proefschrift. Amsterdam, 18i3.- II'. El1stei11 und Jul. .Mueller, UcbC'.I' 
die B•h. cfor Zuckerh. mit. Carbolsilurc. Berliner klin. Wochcnschr. 1873. Nr. 
43, and Vcl'hdl. dcr Gcs. clcr Naturforschc1· uncl .\.crztc. 1874. zu B1·csla11. S. 
IO:!, Weitc1·e Mitthcilungcn iibcr die lleh. etc. ncb:;t Remerknngen iibcr d. 
Anwcnclung clcr Salicylsi'iurc. Berl. klin. Wochenschr. 187G. Nr. !'i.-Kaem-
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critique de lo. physiologic pathologique du dinMtc. Gaz. mM. de Paris. 1875. 
No. 20 ct seq. 

Historical Introduction. 

The name of diabetes rnellitus (mellitUl'ia, glycosuria, Zucker
hal'lll'll hr) is applied to a disease which is generally chronic in 
its eo11n;<·, allCl wlii<-h i::; c]1aracterized by a. long-continued t.-'XCre_J 
tion of g rap1'-:-mgar in tlie 11ri11e, and u sually hy an incl'ease in the 
quantity of tlrn urine. By its chronic course, and by the con
stant (•xc·n>tion of sugar, diabetes mellitLlS is d istinguished from 
tho~c physiological and morbicl conditions in which appreciable 
quantities of sugar appear in the urine at ti1nes-conditions 
which have, for the sake of distinction, been specially designated 
as melliluria, or glycosuria, although these terms are not always 
used strictly in this sense. On the other hand, the presence of 
sugar in the urine distingu ishes diabetes mellitus from those 
affoctions in which an increased urinary secretion occu!':-:; as a 
primary or secondary symptom, such as diabetes insipidus, or 
poly11ria. 

The Parliest reference to diabetes is found 'in the works of Ccl
sus (lib. IV., cap. xx.,~ 2), who speak s of an inorclinate increase 
or the urine, leading to emaciation and rndange1·ing life. Are
tams ancl Galen afterwards treated of the dioease at greater kngth. 
The former first gave it the name of" diabetes,"-a word which 
seems to have been adopted even in hi s time, and which he 
clerivecl from the transudation (o<a/3aimv) of the liquid ingcsta 
and of the flLtiJ constituents oE the body into the urine (De cau
sis dint., lib. II., cap. ii., and De morb. cliut. curat., Jib. II., 
cap. ii.), and referred the seat oE the clisease to the stomach. 
Galen held that the cliuresis was a disease of the kidneys, which 
attracted to themselves the fluids drunk, and excreted them 
unchanged (De Joe. affect., lib. YI., cap. iii., etc.). This view 
prel'ailecl amongst almost all the later physicians of antiquity 
ancl of the middle ages, and even later, and is again met with, 
with trifling variations, in most of the writers who sncceeded 
Galen; only a few maintain Aretreus's theory of an original 
affection of the stomach, or, like Zacutus Lusitanus, seek to 
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eo111 bi110 the two theories. A wholly difl'eren t in terprPlation of 
the di "eas<' was held by Paracelsus, who regarded i t as tlw re"ult 
of a n abnormal forma tion of sal t in the body, wlH•1·eby the k ic1-
neys were s timnla t<•d to g rea ter actiri ty (DP taifaro, li b. 11. , 
tract. III. , cap. i. ). His sonw what y ounger contP111 porary, Ca r
dan o, was t ill' first to n•conl comp:uati,·e ohse1Tations of the 
WPight Of tiH' food and drink inges ted and Of th l' mine passed. 
J,astly, Sylrius, th <' founder o( the ia trochemical school, rPga rdecl 
diabetes as lhP n•snlt of a morbid condition of the bl ood, as di<l 
Pa1·acelsu:-: 1 whom, howe\'f> I': he clitl not kn ow, 0 1· at least c.loes 
not menUon (OpPm nu•d . _\.111 steloc1:i111i, 1080, p. 7:24). 

L'p to I hi s time-the middl 1• of the 'cv1•11tee nlh eentnry-the 
wh olt• n11'di C'nl world, at k n.st in western co untri l's. h:Hl no sus
l)ir ion tha t Lli e urine containPd sugar, ancl i t might. t1 H.'1·efore, 
,ppm doubtful wh Pthcr the a O'ec ti on pn:ri ously desc rilwc1 as 
'"diabetes . , was reall y di abetes n1ellil w<. \H' r< ' it not tl1at the 
:!tatf•ment!"' in rpp;a nl to the ot lw r 8p11ptorn s, the rPs1il t1 a11c.1 the 
prop:no::; i::: . cl o not admit of a doubt that tliat cl h<.·n~(:\ wa::;, in mo::;t 
instancPs, th <' one actuall y rcfpn ed to. al thoup;h in rn:lll) other 
ca~es it was tli e far less dangerous simpli\ or non-saccharine dia
betPS. 

However, acro1·dinp; to Chri stie (sec IIirsrh, I. c.), th e Indian 
phy::) icians sePm to have been acquainted. from rPrn ole times, 
with a di :scasP nC'companiecl with sweet- tn ~ting urine (honey
nrine). All th <' rPst of the worl cl fast learned of thi s ]J!'C nlia1·ity 
of the nritw fro m th <• Eng li shma n, Thoma, \\. illi s, in HiH. His 
di scove1-y, althoug h bn t li t tle noticed b.' ' his contempornriPs aml 
immeclint<' "nccessors, ga,·e an impetus to the di vision of diabetes 
in to rnrious forms. one of which is di abetes melli t us (the diabt>tes 
ang licus of Sam·ages. the cl. Yerus of other an tho1·s). B ut it was 
not until ..:~ hundred .\rpar~ later, when hi s co untry mPn, Dobson 
and P ol<', and soon afterwa rds Home and Cowl <'y. liad shown 
suga r umlonb tcclly ob tainNl from the urine, that d iabetes melli tus 
was sharpl y d l'finecl as a specia,l fo rm of disease. Abou t the satne 
tinw, lwfore the close of the eighteenth cen tury, an immense 
adva nce was made by still another Engli shman. J ohn R ollo, who 
prnvecl the injurious effect of vegetable food, which, in hi s opin
ion, was conve1tecl into sugar by au a,bnonnal gast ric secretion, 
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and who inl roclnred the absol u te mpat diet in to lhc !l'ea!mpnt or 
d iabl'l<'S. Thi ' rpcognition of the difrerl'n t Pff<'t'ls of ,·ege tahJ.• 
a ncl a nimal food was not without influence upon t111• tlwori c•s of 
th P cli ~PUSP . The old idett of a primary a ffec tion o r th•' kic11wys 
in d iahetei::; was entirely gfren up, aml from thi :; li 111 ~ on a tten
ti on \\'as chi efl y clin' rted, on the other l1and, lo tl1<• fun cti on of 
digpst ion. P or, al tho11gh mention had befo1·p h r>l' ll rnaclP, at 
rnri ous tim r~, o[ di ~o rders or gastri c and intestinal digt>:-:. tion , 
a nd of t he :wti on of the liver, p •t these s 11ggt•s tion" Jirs t fouml 
substantial suppor t in R oll o's cli sco ,·ery , and aftc nvan1s were 
aITon1PCl g;rP:LIN scope by th e a(l\-anei ng knowledgP of dig(-•sti on, 
}>:lrtirnlarly the co11ver::; ion oI s larch in to sugar wiLh in th e ali 
mentary cttnnl. 

The i111m C' l1 $C st ride taken by chemistl'y in the brp; inning of 
the ]ll'l'Sl'nt century, and its appli cati on to m0cli cin l', were of 
no ~ light n clrnn ta~P to onr kn owleclg(> of diabctc~. The 11l'eS· 
PH<'<' or sngar in th e urine was now unfrpr8ally reco~ ni zC'd and 
establi slwcl bry oncl nil donbt (P. F rank); obserrnti ons upon 
the OCCUl'l'l' nee of snga r in the urine beca me frequent, ancl the 
reports of cases o r diabetes, pred ously a lway s somewhat mea_gre, 
increas<'cl ma.rkPdl y in nnmbcr, thus rendering the symptoma
tology of tlw di sPase more compl e te. Finall y, in 188ii, a fter 
frui t!Pss a t te 111pts by the rn ost c111 i1w nt d1emi sts, ,\ mhrosiani, 
the apothl' C' 'll'.\' , snr·ccPcl0cl in demonstrating p ositi1·pJy the pres
ence of sugar in 'the blood, previously conj t•ctnn'd hy Dobson 
and ot lH' r" on a ccount of its sweet taste, ancl by R ollo hy reason 
of its climinish ecl tPnclcncy to p11 t1-efact io11. l 3nt, wi th a ll this, 
the (1 S$P ll C'C of th P fli :Sl'3SC W:l S ll Oll e th !' el t'U l'(' l' j indeed. it W:l S 

y et morP myste ri ous in conseqncnce of the multipli city or the 
phenomena which nw n had learn ed to kn ow, and of whi ch autop
sies l'n'n, wi th rrsnlts for the mo~t part 1wgatin•1 gun: no solu· 
ti on at all. The theories which were brough t J'orwarcl , from 
abo nt thi s time un til towards the middle or this centnry, in 
rega. rrl lo the nature of lliabe tes, all p rnceeclecl from the iclPa tha t 
t he s ugar orig inated in the system from n •gc' table roocl solely, 
whether p1·imarily taken in as such, or fornwcl ou t of starch by 
the influence of the digestive juices. Opini ons differed on ly as 
to the reasons why the ingested hydro-carbons were not con-
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s nmecl , as normally occurs, but were excretecl with the ur ine. 
Many refe n ed the seat or the disease to the stomach, particu
larl y Boucha rclat, according to whose theory the s tal'ch ingested 
is transfol'mecl wi t l1 unna tul'al rapiclity in to sugar by the ac tion 
or a pecnli ar ferment exi sting in all diabeti cs, or, as he a fter
wards a:-;::.unwc1 , in only a certain class o r them, is conYeyed to 
the blood in abnormall y large quantity, aml thcl'efore passes 
ovPr into t11 e urine. l\Iialhe sought for the fundam ental dis tnrb
ance in the blood, more particularly in its dimini slll'd alkalinity 
in conS(·\qucnce or supvressed ]Jerspiration, as a rpsult of which 
tl1 e nonnal combusti on or the sugar, which can take place onl y 
in the ]ll"Cse ncc' or free alkali, was inte!'[e!'ed with. By this 
hypolhPsis h t> connl'med the effica cy or alkalies in diabetes. 
Others advancPcl Jess prccisPly expn·"ed !"Ollj t>Ct ures or cl is
orde1·ecl digestil·e or respiratory ac tion, dis turbances of the gang· 
lionic sp; tem, etc. 

Inn•stiga tion took an Pntirely new cli1·ectiun wlw n Claude 
Bel'llanl astonished the world with hi s l'X P<' l'iments upon the 
rt>lations or tlw live!' to sugar-forma tion ( 1 8~ 8), a ml upon the 
exn dion of sugar in tlw urine prodnced a l' tilicia lly by puncture 
ol the medulla oblongata (18.)0), and hy cc>1tnin pobons (cumrn, . 
JSj4). B t> 1·nard, by showing how diabetes nwllitus (not, indeed, 
lhe fully charactel"i-.ed disease in all its d <' lails, but y c't it s essen
ti'd symptolll , the ex cretio11 of sugal') coulcl be pl'oduceil, made 
this lll)'Ste l'i ous di sease accessible to experim ent, aml poin ted out 
the sources which would have to be in ves tiga ted in the seal'ch for 
ir s orig in. Hi s pioneer experiments bceame the starting-point 
of numerons investigations, whi ch inch .. Pd arc not y et tini :5hec1, 
but which yet ham brought to light a s tore or facts in the physi
ology of sugar-formation, a ncl of course have not failed to inflLl
ence the pathology or diabetes rn ellitus. There are t wo p ro mi
nent quc,ti ons, the final solution or which is or the g1vatest 
impOl'ta ncP to the pa thology o r diabetes, which ll]l to the p resent 
rn ornen t fo rm the subjec t or the most eager reseaL"Ch. The one 
concPrns the orig in a ncl purpose of glycog1'n in the sy stem, that 
StLbstanct' which stand; in such close rela ti ou with sugar ; the 
other iti. in regnl'll to the 1w rve- trac ts which go \·em the dist ribu
tion of the g lycogen ancl sugar. The views now hclcl upon these 
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questions, ancl their a vailability for the theory of diabetes, will 

be considered further on. 

Etiology. 

On the whole, diabetes is not a common cli sease; in fo ct, it 

was consiclerecl in ancient times, cluring the middle ages, and 

even up to the last century, as exceedingly rare, since e\"ell the 

most renown ecl medical wri ters possessed but a ve1·y meagre per

sonal knowl edge of i t, or none at all. The di sease is no longpr 

so r::u·ely encountered, perhaps from its htwing ac tually becOlll l' 

morn frequent in recent times, bu t perh aps, too, because more 

attention is paid to i t a ml it is rn ore easil y recogni zed. 

It occurs in all pa1ts of the wodd, oftener, to be sure, in some 

regions tha n in others, bu t withou t appearing to be influenced 

by climatic conditions. According to stati stical reports, diabe

tes mellitus seems to be particularl y rare iu Iloll a nd, Russia , 

Brazil , and the \ Vest Indies, a n<.l in cer tain localities entirely 

unk nown. On the other hand, particul ar regions of India, and 

especittlly Ceylon, seemed even to the okler physicians to be 

characteri zecl by i ts greater frequency (see Hirsch, J. c.) ; in more 

rncent times the frequency of diabetes in 'fhnring ia has been 

specially remarlrnble, a nd it would seem al so to occ u1· more com

monly in " ' ir te mberg than elsewhere (Belz, l. c.); in France it is 

mo~t pre,·a.Ient in N ol'mandy, and in England in the ngri cultural 

coun ties, a ncl mostl y in the cooler ones, N orfolk, Suffolk, Berk

shire, ancl Hun tingclon (Dickinson). 

I h M'C succeeded in fi ndi ng the following precise data in regard to rn orbili ty 

and mortali ty: fo Eng land, according to old reports, there occurred in the years 

1848- 18.1.1, on an 420 deaths from diabetes annually, in an average popu· 

lation of 36,000,000, amounts to a mortali ty o f one in 86,000; in Ireland, in 

a population o f over 8.000,000, 11 8 deaths-a mortality, then, of one in GB,000 

(Hi rsch, I. c., where there arc further sta ti st ics of the mo rtality in certain towns, 

but without ment ion o f the population) . According to Dickinson, there occmrcd 

in Eng land and Wal<'s, in the ten years 1861- 1870, one death from diabetes to every 

3,50U inhabitants, and to e \•cry 6!;2 deaths from all causes; nnd in Scotland, one to 

every 4,805 persons, and to every DI G deaths fro m all C<lUscs. Jn !\cw Y ork, 

accord ing to G. M. Smi th, during three years und a quurtcr, 58 deaths from di abetes 
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occurred in a general mortality of 80,016 (0.07 per cent., then, of the total 
mortality). 

According to Rombcrg, 1 of 10,000 patients at the Berlin Polyclinic, three were 
diabetic i in the years 1872 and 1874, according to the records of the Polyclinic, 
there were two cases of diabetes mcllitus amongst 5,200 men, three amongst 5,450 
women, and one amongst 5,000 children (besides two cases of diabetes insipid us in 
child1·cn)-altogcthcr, then, six: diabetics amongst 10,550 patients. Jn Grcifswald, 
l\CCording to Ziemsscn and Manne,~ there were three amongst 4,040 patients. In 
WUrzburg, according to Gcrhardt,3 the reports of the Julius Hospital show seven 
diabetics amongst 4,4GO patients in a period of three years. On the other hand, at 
the Jena Clinic, nccorcling to Huickolclt, during ten years there were six diabetics 
to 3,853 patients, and in the four years following as many as seven to J ,:.{00-in all, 
then, 13 diabetics to 5,103 pntients. 

It is to be notod, however, in regard to these figures from the clinics au<l poly· 
clinics, that they probably give too low a relative frequency, since diabetes seems 
to occu1· more frequently amongst the wcll·to·do than amongst the poorer classes, 
to which these figures chiefly relate. Finally, it should be mentioned that, accord
ing to Seegcn, diabetes mellitu'! is observed more frequently amongst the Jews than 
amongst Christians. 0( his 140 patients 36 were Jews. 

Although Prout s:iys that cliahctcs does not occur in animal~, it-diabetc:s 
mellitus as well as diabetes insipidus-is not rare amongst them; it occurs espe
cially in horses, but in the other domestic animals as well.~ 

J-Iereclity may be acldnccd as a predisposing cause in no small 
number of cases of cliabetes. These are in part those cases in 
which several brothers and sisters, or even all the chi ldren of a 
certain family, become diabetic, and in part those in which one 
of the parents ot· grnndparonts has suffered with the disease and 
has transmitted the predisposition to the offspring; and it spems 
tliat an occurrence of this sort is not so very mrn, at least that it 
is much morn common than, until quite recently, we have been 
inclined to admit, for in recent times, since g1·enter attention has 
been directed to the point, testimony in regnrd to the he1·edita1-y 
character of diabetes is constantly accumulatinl'. Cases or the 
disease are sometimes met with even amongst the more distant 
relatives of diabetics. 

1 Klin. Wnhrnehmungen und Beobachtuugen. Berlin, 1851. p. 115. 
'Griefsw. mecl Beitrii.ge, 18GO and 18Gl. 
'Corresp.-BI. des ii.rzt.l. Vcreins von Tbilringeu. No. 1 l, 1874, p. lOG. 
"Zundel, Du. diabCte chez les animaux. Sec Vircbow a.nd llirseh'a Jahresbericht, 

1872, I. 1 p. 611. 
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i\Ioreo,·er, it is unmistakable that them is also a connection, 
clue to hen'l1itary predisposition, between diabetes and diseases 
of the 1tercous system, particularly epilepsy ancl 111enlal offec
tions. As this connection has not Jong been gencrnlly known, 
the cases in point are, to be sure, not yet very many in all; but 
they are positive and coa\'incing enough, ancl continued research 
in this direction may be expected to fumish still further con
firmation. 

The lirst account of a case referred to heredity is to be found in Rondclet (see 
Salomon, 1. c ), who ohsc1vcd the disease in a father and daughter; then 'Morton 
(sec the same) tells of diabetes in a father and son, also of a case of a child, three 
of whose brothers and sisters had died of the disease. The statement that he had 
perfectly cured his three patients makes it doubtful, to be sure, whether they had 
really been affected with diabetes mcllitus. Isenflaum mentions a family of eight 
children of parents who appeared entirely healthy, who, on reaching the age of 
eight to nine years, all fell victims to diabetes. J<..,urthcr examples arc to be fouud 
in P. Frank, Blumenbach, Brisbane, Prout, Pavy, Dickinson, and others. I myself 
know of an instance in which two brothers were affected with the di1:>easc, and also 
of another from the Berlin Unh•crsity Polyclinic, in which four children of a Polish 
Jew were attacked with diabetes, and died of it. Marsh 1 tells, although not from 
personal oh~e1·vation, of a family in which the <liseuse was transmitted even to the 
fourth generation. 

The following figures will show that hereditary prcdiF.position has been more 
noticC'ablc, or rather has been more noticed, in recent times. 'Vhilst Griesinger, in 
his collation of cases made in the year 1859, foullcl in only three instances that the 
parents or fcllow·chilchen were diabetic, and knew of only two other cases in liter· 
aturc, See~en aloue had observed eight cases amongst 140 up to tl1e year 18701 in 
which the father or the mother was diabetic, whilst in ten cases the fcllow·childrcn 
were aflectcd, and in one instance the father had suflcrccl from diabetes iusipiclus. 
R. :"lchmitz ac;certained most positively the influence of heredity in 22 out of 104 
cases observed from 1868 to 1874. 

Langie,ricz ~ found epilepsy in seven near blood relatives of a diabetic patient i 
one of Gricsinger's patients had had epileptic seizures in childhood, and all the 
brothers and sisters had suffered, or were suffering, in the same way. Lockhart 
Clarke 3 met with diabetes mellitus in au epileptic who died of softening of the 
brain. Further data. in regard to the coexistence of epilepsy, ns well as of mental 
diseases (melancholia, etc.), are to be found in Sef'gen, Zimmer, Schmitz, and others. 

Seegcn and JlC'tz even give cases in which man and wife were nffected with clia-

1 Dublin Quart. Jour. of Med. Sci. 1854. Vol. XVII., p. 17. 
'De Diab. l\[ellito. Diss. Joaug. Brcslau, 1850, p. 28. 
3 Beale's Archives of Medicine. Vol. I V. p. 146. 
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betes mcllitus, nnd the latter is inclined to regard this fact ns nn nrgument for the 
infectiousness of the disease. But, since actual infection has never been observed 
under circumstances more favorable thereto, it is much more reasonable to assume 
that, mere chance excepted, like causative conditions h:we been at work upon both 
bu10band and wi Cc. 

Diabetes mellitus occurs at every period ql life-most com
monly in middle age, far more rarely in children and the agt>d. 
lt is particularly rare for the disease not to deoelop until old 
age, after the age of six ty or sixty-five, whilst it more frequently 
liappens lhat it takes its ri se in earlier years. and follows the 
patient, lo old agP. 

As reganls se:i.·, 111en are in general much more predisposed 
to diabetes mellitus lhan women are; but this holds goocl only 
for adults, not for children , with whom, as far as our present 
infonuation goes, the female sex seems much more liable to be 
attacked. 

Of Grie~ingcr's 225 cases, 172 were in men and 53 in womeu; of Secgcn·s 140 
patients, 100 were men and 40 women i of H. Schmitz's 10-1 patients, 77 were men 
an<l 27 women; of Zimmcr's 62 patients, 49 were men and 13 women. Betz 
eouutc<l 24 men and 7 women; Leudet, 1 24 men and 17 women; Audrnl, 52 meu 
and az women; J. Mayer, Gl men and 13 women. etc. In Engl:rnd and Wales 
4,273 men and 2,22a women died of diabetes from 1801to1870 (Dickinson). In 
~cncral, the proportion of men to women is as l: 2 or 3.~ .\ccording to observa
tions at the Jena Cli ni c. however, the very reverse is the case in Thuringia, where 
there were only 3 men among 13 diabetics (see Ruickolclt and Gerhardt). Perhaps 
J. Vogel's statement, that the disease docs not preponderate among men, may also 
h<' 11xplained by local differences. 

The occurrence of the disease in the different periods of life is shown in tbe 
following tabular arrangement, in which it is to be noted that in Griesingcr's table 
till' time of the first appeanrnce of the disease is meant, so far as he could a.c.certaiu 
it from the literature, whilst in Dickinson's table tll~ age at deatli is gi,ren. and that 
the other observers have recorded the patients' ages at the time of their first corning 
under obs{'rvation. 

1 Clinique MCd. cle l"HOpital de Ronco. Paris. 1874. p. 26U . 
.. A."I 2 or 3: 1 i8 probably meant.-Titru"'isL .. \TUH. 

VOL. XVI.-.J5 
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'l'h r> small pcrccntagt' of children under ten yea~ in Sccgcn's, Scb1nitz·~, and 

Mayer's tabl('s is explained by the fact that thei r oliscrvations were made alrno-:t 
exclusively in wn tcr-C'urc establi shments; hut in the other tnhlcs1 too, the percentage 
seems to fall far fi hort o f the rea l facts, hccausc in child ren the disease may so nry 
easily be o \•erlookccl. Moreover, Dickinson's figurei:; include diabetes mellitus and 
diabetes insi pidus incli scri 1nin atcl~·; lm t, since the latter is only very rarely fatal, it 
may he grouped with d ialJl'tcs mcllitu'i without auy great inaccuracy. 

It appears nt once from 1he tables that in childhood, and up to the twentieth 
year of li fe, the female sex. furnishes the greater JHOJJOl'tion o f diabetic patients. 

1 Jn Ori<'siugcr°s original the fi;;nres of percentage arc incorrect througho~t, being 
ctdculatcrl ;;omewh:lt ilifTcrently from the n.bove. 

~ Th e i..ota.l of nudes in Oicki.n 'lon'~ Lable doc1:1 uot. n:;rcc with his statement of 4,271. 
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fo quite reccut times the numhcr of cases observed in children has increased, and I 
find in literature twenty-eight as:tured cases in which the sex is sta.tccl (see Senator 
:and Niedergcs;less; also Ingcrs1cv, 1 Schouboc,' Blackwcll,3 lli rschsprung, Budde, 
Sch mitz, and E. Jacoby~). In addition, I know of the case o f a boy twelve years 
old, nncl of that of a hoy three yea rs old, from the Berlin and Kiel Univc'"'ity 
P olyclinics respectively, the latter 1Hl\' iug been communicated to me by Prof. 
Edlcfscn. Of the whole thirty children undl!r fifteen years old, eighteen were g irl~ 

.:l.U<l twel vc hays. The youngest child was a girl observed by Brown, who bcc:lmc 
ill at the age of twenty months, and died after a few mouths. I myself havc 
()IJ;c rvcd a cnsc o f very lf\te development of diabetes in a gentleman, who tirst 
noticed sil-{llS o f the disease in h is sixty-ninth year. Di ckinson gives a case in 
which the discn.sc was first developed iu the seventy -first. year. 

Obesit!f· too, shoulll perhaps be admitted as a pr<>disposing 
cau'e : at least, well nourished and corpulent persons are 
attacked with diabetes with remarkabl P frequency. as Trousseau 
and f\eeg<'n have pointed out, and as Fleckles and Zimmer also 
IHLVP ascerraim•cl. In 52 of Seegen's 140, and in 18 of Zimmer's 
62 cases, olwsity had existed before the occurrence o[ diabetes. 

()[ tlw <'.?:c itin,q NIU·W'S, mention should first lw made of 
med11111fral injuries, to wLich the derelopment of the disPas1• 
was n )ferred in a.great nnrnber of well obsPnecl cases. Grif'singer 
was a hi e to record twenty cases of the sort, a nd Fischer' has 
rnl\p(·ted ::;eventecn, in which sugar appea red in the urine after 
a n injnry. accompanied in eight ins tances with other well-marked 
>y111ptorn " or diabetes. But their number has s ince been materi
all~· ill<'IV:t'<'d (sPr Kaemnitz et al.). It was fo r thP most part 
<"0111·11 ssinns o r th1• whole body, or of the brain aml spinal cord 
in parti<'ular. wld('h gave rise to tlw dh;ea ~w; more rarely, co11-
rn si<1ns of other parts. such as tile li1·er or kidneys, by a blow or 
a fall, i11 whi('h ea:;Ps. for that matter. mu eh more stre:;s is to be 
laid upon the accompanying concussion o[ those nP1Tt>-p lexuses 
or 11·up 1•aso-motor centres seated in the abdomen. In sueh cases 
tlw dis<'ase has nsnally macle its appearance a few hours or days 
aftPr tl11· infliction or the injnry, rarely not until latPr- many 

1 Vil'chow and Jlirsch's Jahresb. HIGO. JI . JI 262. 

1 Loudon Medicnl Record. Nos. 50 and BO. 
1 Medical tmd Surgical Reporter. March, 1 ~74, p. :aJ4. 
~See Virchow and Hi rsch's J::i.bresb. 18i4. II. p. (L 
•Arch. GCu. J.e .i\I6d. XX. 1862. pp. 357 et seq. 
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weeks afterwards. Ln the latter event thp iujury bas Hometimes 
seemed to be only the med iate cau,;p o( thP di sease; a mon' pro
found structural ehange, SU('h as tumor and the likP, ]mving in 
the mt->a ntim l' formt><l, in consequence oI tlw injury, in tlw region 
o( the 11Cl'V<'-<.'Pl1tl'l:.S CQ!lCCl'Jled in su gar-formaLiOll. 

Acute and chroni" diseases of the 11erOt!-celtln·s eomP next in 
order, particnlarly those of the brain-inflamma.tiom;, degenera
tions, aml so[tenings, anll, abo,·e al1 1 tumors, which occasiona.liy 1 

as has already be1•n mentioned, seem lo lu1·1p been first d!'veloped 
after an injuty 'J'lw seat of these affection,; is mostly in the 
medulla ohlongatct 0 1· its immediate neighborhood, or, in ca,;c the 
special morbkl focu,; is located further away, the region o( the 
fomth ''entricle is nevertheless in some way or another mani
festly implicated, or else distmbances of its nutrition or circula
tion have resulted. 

FLuthermore, in not a few cases intense psychical impressions 
have proved the immediate occasion of the di sease, or have 
aggravated it aftN temporary improvement had taken place-as 
well those of sudden occurrence. like friglt t, anxiety, or anger, 
as those or longer duration, like grief, solicitude, and care. 
Examples of thi s wern known to 'l'. \\Tilli s, ancl in subsequent 
literature they are founcl constantly repeated in great number, 
especially in timl'S of stining or shocking events. For instance, 
the period of engro,;sing stock-speculatio11 in Berlin exei·ted an 
unmistakable infhtence upon the development or the aggravation 
of diabetes. Immoderate mental strain, too, is occasionally 
specified as the only ascertainable cause. 

Errors iii diet are frequently accused as pred isposing or 
exciting causes, but with less certainty titan those alt·pady men
tioned-especially long-continued o,·er-indul µ;e nce in farinaceous 
and saccharine food. Christie imputed the frequent occurrence 
of diabetes m1•llitn ,; amongst the inhabitants of Ceylon to their 
almost PXclnsively n•getable and saccharine diet, and many 
would likewise refer the frequency o( the di sease in Thuringia 
to the quality o( the food, which, amongst tltis latgely agricul
tm·al population, consists chiefly of starchy materials. Several 
mses have !wen observed, too (by Griesinger, Zimmer, and 
others), in which per,;ons who were excessively given to sweets, 
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or who had sudden ly changed their customary proper diet to a 
purely vegetable mw, beeame alfectPd with diabetes mellitus. 
But. in some of lhesP cases, it is ee1tai n that other injurious 
inttuenl'es have co-operated, such as a lift'.>. of (li st res:o:, Pmot ional 
disturbances, the effects of cold , etc., whil st in others o[ them 
digest ive derangements, preceding the dial>Ptt'~ for a long time, 
have resulted from the imprnper diet; and finally, the number 
of these cases altogether is so infinitt'simal. i11 compari son with 
the vast consumption of starchy and saccharine articles or food, 
even in those nations which pre-eminently subsist upon them, 
that at least the immediate exciting inftuence or such a diet 
upon the developm ent of the disease in gL•nernl must appear 
questionable. Acld lo this that, neithe1· in th,• huma n subjert 
nor in animals feel on large quantitiL'S of sugar o r s tarch for 
experim ental purposes, has a true dialwtes mellil us thus [ar 
been prod urecl. But a temporary excre tion of suga r in the 
urine may incleecl be the consequence.' On thP othe1· hand, we 
may cli srem, in the comparatively slig ht nutrith·e ,·aluc o[ a 
vegetab1e diet, in the necessity of ea ting largt' quantities of it in 
Ol'clt~ l' to meet the demands Of tiSSllP-C1Jange. US WL' ll US in the 
dip;PstivP clemngemen ts frequently ocrn.siunecl by the dif!icult 
digL•stibility or many vegetable substances, causes which may 
probably engender a predisposition to diabetes. In point o[ 
fact, in tho,;e very localities in whi ch Lhe g reater part of tl1 c 
inhabitants live on coarse Yegetable fare, n.ncl where at the 
same tin1P diabPtes is strikingly ]1rcvalent-as in Thuringia, for 

1 Thtui J'ogrl stales (p. •IO!)) that, in he:tlthy persons who h:td eaten 100 grammes or 

more or sugar within the space o[ a. quarter or half nn hour, he almost always found nn 

unusual amount of sugar in the urine passed within from one to three hours after 

wards. llelfreiclt also found sugar in t he urine when the diet wns exclusively vegetable. 

but not when it was exclusively ammal. It is well known that in an imals a temporary 

excretion of sugar may likewise be produced by inject.mg lurgr f)uautitic!I o[ sugar into 

the stomach or the portal vein, lmt no lasting diabetes. {See also '·Theory of Diabetes.") 

JJ. 1'enger-/i'(rrwd has published nn ob~ervation which seems to argnc against, rntber 

than for, the innuencc of a vegetable diet upon the development of diabetes <Comptes 

Rendus. 1804. I. p. 87 1). That. is to say, he witnei-scd the occurrence of the disease in 

an ape, without any other cause than bis having accustomed it to a miscellaneous diet, 

iu order to protect it against tuberculosis upon transportatiou to a cooler cl imate. In 

this instance. too, it is likely that d igestive disturbances, due to lbc altered diet, formed 

the conncding link between the feeding nod the diabetes. 
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instance-diseasPs of the digestive apparatns, especially gastral 
gia, are also vel'y common 1 more so tlian elsewhere (Gerhardt .. 
Leu be). 

The very same holds good also in regard to certain drink.•, 
such as new cider, wine, or beer, 'Veissbier, etc., after the immod
erate drinking of which the disease has occasionally been seen to 
arise. These, too, are to be looked upon as at most only mediate 
or contribntory causes. That cider-drinking, which was former
ly freely accused, can have no dil'ect intluence, is prornd by th1• 
fact that in Englaml those districts in which a particularly l:ugo> 
amount of cider is drunk show the smallest number o( diabetics. 
JiJxpos1ire to cold a11cl moisture, whethe1· on a sing le occasion 
or repeated and prntracted, is not infrequently refer1 ·ed to as 
a cause. Griesinger found it alleged in 40 cases out o( 132 in 
which the cause was specified, and he justly remarks "that, in 
view of the geneml misuse practised in speaking of this cause of 
disease, a good deal of caution is advisable in accepting it, but 
that it should not be wholly rejected as one of the effi cient ele
ments." In particular, we can not set aside this "ause in those 
cases in which a quite sudden outbreak of the di,easP follows 
dose upon a thorough drenching of the whole body or of the feet, 
of which I find in literature several well obse1·ved instances 
(Zimmer, Kuelz, Oppolzer, Griesinger, et al.), ancl of whirh 1 
have seen one myself. It appearecl in a cab-driver, previously 
healthy, who, a fter having been wet through with the rain, fell 
ill with stomach symptoms, during the eady days of which his 
great thirst attracted his attention. On examination, after about 
eight days' mnes::l, sngar was fo nnd in his urine. In other cases 
the characteristic phenomena, thirst and increased secretion or 
mine, do not become noticeable un til some weeks or even months 
after taking cold, following the previously indefinite complaints 
o( weakness and pains in the limbs. In such cases the influence 
of the cold must always be doubtful. 

Finally, many other circumstances are mentioneu among the 
exciti ng causes, such as senere bodily exertion, Sl'.1'1Wl e.vresses, 
single gross errors in diet, etc. It is difficult, howcvl' '" to prove 
thei r connection with the diabetes in any given casr. Yet it is a 
noteworthy fact that diabetes is not infrequently developed, or 
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ar lt:a~t makes it:-5 tir;::it apveara11c1:· during r·o1uulesc1-w·,, fro111 
.febrifr disea,es of greater or less yranity; in partieular it is 
uftell seen to follow intermittent fever- at least tell times, fm· 
instanee, amongst the 22.3 cases collected by CTriesi11ge1· .. \ ccord
i11~ to tl1P sta t," 111 Pnts of Pi-out, Belll'P .Jone:-;, Hayer, a.nd others, 
it would seem that go ut also may iuduce dhtbctes. 

Pathology. 

General Description of t!u' Dismse. 

8ornetimes diabetes begins sudde11 ly. bu t in .~<, 11 era l very 
f/rad1tally, with an increase of the urinary •'XCrd iOll aml Of 
thirst. \Vhiclt one of the two is first iucrt:>a::>ed \'tlll llot us ually 
be estab li shed with ce1·tainty, althoug h patients ro 1111110nly first 
c.:umplaiu o[ the tliir:;t, since it is the 111ost trnuble:-:0 11 11 ... ~y 111pto 111. 

The cases which begi11 suddenl y art> mostly those· in which a 
111a11ifpst ancl clefinitl ... cawse, s uch a~ an i11jury or a ::;evere emu· 
tion. has occu1Tecl1 upo11 wllich. snddP11ly and a[ter a n .•ry s hort 
i11te1·val, the cpian tity of tu-ine ancl t ill· d•,;i1·e fol' dri11k are stdk
i11gly increased. 

l n t ht• fa1· lllOL't-> 11u111prou:::; cases ir1 which tlH• di:sease i::; of 
111or~ gn1dual dt>veloprne11t, the characte ristic ::::.;y 111pto111s-i11 crense 
of the urinal'y secretion ancl augmented thirst-are ratlie1· fre. 
q11e11tly preceded by certain phP110111 ena which are reganled by 
11ia11y as forff1t111ter8, or "" the initial .~!aye of the d iabetes. 
'l'h e~,, are. 011 tlw one hand . 1·0111plaints r~/erabfr lo the dir1estioe 
ory<tit:-; - loss o( appetite, 11ausea, aud even vo 111i ti 11g, pyrosis, fre. 
q 111•nt Pl'Ltctations, inegular action of the bowels. and the like; 
:111d, on the other hand. nerl'nns dera11!Jn11e11ts. headaehe, slee]J
lPssnPiss, a nd even mt.->ntal aberration:-:. l t i.s 11111·p1tai11 whether 
all tl1t.!~e phPnomPmt shoulcl really hP regarded as [orpru11nens 

of the disease a nd not rather as exciti ng c:.tu::>et:i. or, indeed, as 
expressions o f morbid processes, with whieh t he diabetes sta nds 
iu a mo1·p profound cau::;ative connectio11. 

111 thv greale i- nurnbPr o[ eases, li owevt>r, ei ther Lhese vremo-

11ito1·y sy1 11 ptoms a1·e ttbsent or they are not distinctly observed, 
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so that t lte tli::;ea:;e in its Yery lwgin11ing- g-1· 11 Prally 1•::;f·ape:-; ob
servation, and is not rema.rked un til it ltas b1•eo1111• de,·, .. Jopt·d to 
a certain extent. whf:'n the patient\s attt>ntio11 is al tra('tt-"tl hy a 
frequent desire to pass water, a11 hab it ual ilryness o( ti1P mouth, 
or even an increa~ing debility or an irnpairnwnt o( siµ;h t, wlii('h 
leads him to seek medical a id, whereupon sugal' is fol' tl1 e fir,t 
time found in t hP Ul'ine a nd the diagnosis or t]1e diseasP ~,;tab
Ji shecl. 

Thus, in mos t cases it is really a matter of doubt, whether 
the urine con tai11l'tl suga r from the first, or whether this clicl no t 
occur until aft<'r an inc!'ease of the mine ancl o r the thirst-non
sacchal'ine polyul'ia. ot· diabetes insipidus-hacl ex isted for a 
greatel' 01' lt'SS )p11gth or time. P erhaps a simple increase or 
the urinary Sl'Cl'etion (diabetes insipiclus) precedes the diabetes 
oftener tha11 is commonly supposed, but is not noticed simply 
because patients seldom resort to the physician at the \'ery 
beginning o[ tlwir disease. But there are cases in which, excep
tionally, the u1·i11e is exam ined very early , ancl the transition ol' 
diabetes insipiclns into diabetes rnellitus proved.' 

The unusual increase ef the ?trinary secretion ancl the extra
Ol'cli nary tl1itst often remain for a long time the only sy mptoms, 
but very burdensome ones to the patient. The u1·ge11t inc lina
tion to pass mine \'exes him by clay and repeatedl y awakens him 
from sleep at nig ht. As a rul e, the urine b very pale ancl clear; 
has not the peculiar smell of healthy uri1w, but a stale. 01· fre
q1wntly an aromatic, wi11e-like odor ; a nd not i11frt>quently l eave~ 

whitish spots or grape-sugar after it has dried upon the linen or 
the pot cle chambre. Tlte tltirst, which goes ha nd in hand with 
the increase or the urine, harasses the patient still more than the 
frequent mination. l\Iany patients may dl'ink incredible quan
tities or liquid. and yet constantly complain or dryness or thP 
n?nnth and throat. The secretion o r saliva becomes scanty, the 
oral fluid grows thick ancl inclined to acidity, ancl e,·en the teeth 
and gums become clis<' asecl. 

'!'lie ap1xtite also increasPs sooner or late1-, not infrequently 
to inappeasable hunge 1-. But, although the patients eat much 

1 See 11.uelz, Beit.r. 1. V· 125. 
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more than in their pre,·ious clays of health, although they some
times eonsume large quantities of food, the sense of satiety doPs 
not last Jong; after the heartiest meal they soon feel hungry 
again. N either do they increm~e in size, weight, or strength ; on 
the cont1·ary, in spite o( their abundant ea.t ing 1 r-11wciotion is 
usually noticeable quite early; in particular, persons well sup
plied with subeutaneous fat o[ten see thi s di sappear in a ,·ery 
$hOrt timc>-in the course of a few weeks. \\"ith this is associ
ated a ronslantly increasing debility, an inability to perfo1·m 
ordinary physical work. Eowtional derangement, too, is com
monly to be noted , and this is kept up and increased by the 
distmbance of rest at night. lllany other nen·ous phenomena 
now not infrrquently appear, if they were not alr..ady present at 
tlw beginning of the disease or beforn its definite onset-patticu
la rly pains in the head , sensations as of insec ts cra wling over 
rh1' skin, and of the limbs being '·asleep," but also severe 
1wnralgias, and finally very commonly ct decrease ef tlte sexual 
iustind. 

The skin grnclually becomes dry, harsh, and rough, and, if 
the emaciation be rapid, loose and tlabby. 'l'he patients seldom 
or nrvPr swt?at, but, on the contrary, art? n1u rh inclined to 
,Jtj\·pr, ancl tl1 Pir skin often feels remarkably cool. Itching of 
the skin , too, is not uncommon, as well as Iuruncular a11c1 car
hnncnlnr inflammations, ancl even extensive gangrene. 

In 111a11y patients the breath has a peculiar aromatic oclor, 
like that of apples or fragrant !my, ancl at last the signs of 
ehronic p111monary consumption are ,-e ry frequentl y cleveloped, 
with slight fever at first, increasing subsequently. 

Very co111111on accompaniments or diabetes are dir1esli1,e dis
/11rbances, ancl particularly diarrhcra; then deranr1emenls of the 
·" 1181' qf" sigli/, a ncl more rarely of the other organs of special 
s•·ns<': and finall y, signs of kidney aj/"ections, albnminuria, 
<edt> ma , t?tc. 

Rarely, ancl only in cases of the very brietest duration, do 
these symptom s progress uninterruptecl ly to the fatal end. As 
a rul e, all the phenomena rnry i11 se ,·erit,y tor many months and 
even yt>tu·s, nppearing sometimes graver and son1Ptin1 e!S mildPr
even to complete di sappearance; almost always in conformity 
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with tho :::;Lalt' o[ tho di11n•:-.b-bt->{'O liling aggraxatt>d with ih 
increase and anu•liorntrcl with it:-; abaten1ent. lm11roN'11H nl 011d 

aggr(uali01t r/l'e dtiljl!J depmde11t upon "" sort 11/jrJOd /i1ke11, 
1111lL•::;::; the di::5ea:sc is already in a. veryachauced stngt·, wi1h dl'ath 
clm;e at han<l. .FarimtCt>OU!:i and t-=aeeharine food, aud ,·1·g1·tahle 
Ioo(l in general, increases tlie qttantity oC the uriiw and the 
a.mount of sugar contain•-'d in it, and at tlw sa.n1e tim C' mo~t of 
tltP Jl:i.tient's suffering::;; exclu8ive ab:-itinence from it, or even a 
diet in which albtuninous, a nimal foocl simply preponclemtc,, 
causes the sy mptoms to abate, ancl may indc•t•d wholly l'fl]lrPSS 
them. The improveme11t thus obtained may be morn 0 1· Jes::; 
lasting, and it may continue for :.t considernble length of timf', 
even after the highly albuminous diet ha.:3 bPt'n given up. lu 
like 111a.1111er as the vegetable die tary, but to a. fa.r les:3er ch•grne1 

emotional disturbances, excesses of any sort whaturet", meteoro· 
logirnl inttuences-in short, all those injurious agPnts which 
were specially mentioned, under the heacl of etiology, as exciting 
causes of the disease in general, may also exPrt an aggravating 
eff<'Ct upon its course. 

'l'li e i11jlue11ce of intercurrent f eb1·i/e dism.ww upon the belia
vior of diabett•s is very noteworthy. To a CP1tain extent, namely, 
all o( them dimini sh the sacchal'inity ancl the quantity of the 
nrine, chietly in consequence of the decrease i1t the amount of 
food taken antl in the digestive activity result ing th0rP[ron1; 
but partly, al :;o, because the sugat· ancl water e:;cape from the 
ci1·cnlation by other channels than through the k ic11wys (by the 
intestine in dianhcea, by exudations, and also, particulal'ly the 
water, by incl'eased cutaneous ancl pulmonary transpirntion). 
But, apart from this easily comprchensiblP reduction of th» 
amount and saccharine character o( tlw urine, very striking 
variations are shown, which at present can S<'lll'CPly be explained. 
na111ely, that during the continuance of tlw rebril e all'ections th? 
urinary symptoms somet imes entirely disappear, even when food 
is not wholly forbidden, ancl at other times they continue in 
considerabl e intensity . .\ ceording to existing observations, it 
cannot be positively ass~ 1ted that tlte variety of the febrile dis· 
ease <:>xe1t:::i an inttuence, but that in the ca:::ir of ('ertain disPnses 
the e[ect is variable. Thus, accon1i11g to Popolf, an attack of 
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'Telapsinr;Jirrr, ro1· instanct\ had no effect at all upon the symp
toms or diabetl'~. whilst Semon I relates an instance or the perfect 
abeya nce of 1 he latter as long as the former lastPd . Lenbe wit
nessed a notable decrease in the excretion of sugar during a 
plenropne11111onia, whereas P etters saw no climinutio11 at all, or 
only a very slip:ht decrease, in pleurisy, in/Pnniltent fever, ancl 
·wrioloid. Otlwr a uthors, again, have seen the sugar wholly 
di sappear from the urine in smctll-po.-c (Rayer, P avy, mono
graph, p . .L09, de Carvalho'); but in this connec tion it is impor
tant to note that the variola always ended in death, whiclt 
occmwnrP is in any <"ase usually preceded by 'i disappearance 
of the sugar from the urine (see furthe1· on). Typhoid feN:r, 
whethe1· en<ling in recovery (Pavy, 1. c.) or in death (Griesinger. ' 
Bambe1·ger,' Gc1·harclt, I. c.), does not seem lo arrest the secretion 
of sugar. Andra! saw the sugar wholly disappear in feb rile 
angina and in severe dysentery. P erhaps the dive1·se natu re of 
the diabetes itselr may explain the variations which are observed 
iu instances or one and the same disea e. (~ee also further on.) 

E1•en the inflnence of the dietal"y upon the course of diabetes 
mellitus is not equall y great in all ca8es, 0 1· indeed at all pei-iods 
of n. gh .. ·en case. In some cases, n.s was conjectured by Mor. 
Traub<>. but first actually ascertained clinically by S. Rosenstein, 
the morbid constitution of the urine, together with most of the 
othe1· di ;turlK~ncos, is dimini;hecl very rapidly, and wholly dis
appear; at times, if saccharine ancl starchy food be avoidecl. 
This occurs especially in well nonrished, more or less fl eshy per
sons, in whom the disease has dPvclopNl quite gradually, and 
makt•s bnt slow progress. 1n others, again, generally those in 
whom tht> affection has brok<>n out more or less suddenl y, anll 
has rapidly re:whed a certain height, the symptoms, particularly 
the excretion of sugar in the urine, persist, although perhaps 
less marked, e1·en if th<' patients restrict themselves to a so
called '·pure Ol" absolnte anima l d iet." On arconnt of this 
diversity, many, likP Bonchal"Clat, P avy, llar! Py, and notably 

'Zur Recurrcns·Epidemie in Berlin. Inaug. Diss. 1873. p. 51. 
'Phib. Med. Time!>. V. lfffj. Xo. 169. 

Arch dcr ll eilk. HT. 1862. p. :nG. 
~ Wil rzb. med. Zeit.schr. JV . t8G3. p. 17. 
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Seegen, have assumed that there an· l WO j(1rms or diabetes, the 
onp milcl and the other severe; whilst others, like ;\fo1·. Traube, 
Benl'e Jone,, aml Dickinson, consiclt>l' that thel'P arc not twn 
separate forms, but only two stages or the dismsc, tl1c rnil cl form 
of the first-named autho1·,; being the fin;t stage, a nd the severn 
form the second stage, into which the for mer may pass in course 
of time. It is reall y of li ttle consequence whether we use the 
term "form ·· or "stage,., only it seems as if, in establishing 
different "fornl8," a fundamental distinction would ha ve to be 
made betwe!'n those cases in which sugar is excreted only when 
ngetablc food is taken, and those in which it is excreted during 
a meat diet - a d ifference which amounts to this : that in the 
one case the sngal' pl'oceeds only from the hydrocarbons in · 
gesled, wh ilst i11 the other it is derived from a lbumen also. 
Furthel' on we shall have occasion to speak mol'e fully or the 
soul'ces of sugar in the organ ism; but we must here remark 
that lite .formation o.f sugar or .!Jlycogen out of' pure albumen 
(.fibrine, wltite o.f egg) has not llws far been pro1•ed, but is yet 
q1tile doubtful, ancl that still le.ss has any diabetic been ob
sr·nwl to pctss sugar while using a cl iet absolutely free from 
s11gar and the elements which form sugar or glycogen; that 
is to say, a diet consistin_q only qf' albumen, the necessary sails, 
e.i·tractice 1natters, ancl drink. A. distinction between di[erent 
"forms,, or the di sease canno t, therefore, properly be based 
upon the source of the sugar. The difference lies only in this: 
that some diabetics can retain and use up in their system more 
sngrtr and sngar-form ing elements than others can, so that 
we may ad mit a gradation in this respect from the healthy man 
to the most marked d iabetic. Even in health, too, there is a 
limit beyoncl·which no sugar can be assimilated. (See further 
on, undel' "Theory o( Diabetes.") 

.\n additional reason for recognizing the different cases as 
different " Corms,., and not as clifferrnt "stages," has been drawn 
from the fart that a change in their behadol' under vegetable 
or animal food, i.e., a conversion of the one "form " into the 
other, seldom or nevet occurs. Thi s cannot well be disputed. 
lt is g<'neral ly granted that such eonversions do really occm, 
in which patients who for a length o( time have excretecl sugar 
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only when on vegetable diet subseqtteutly do so even when on 
so-called meat diet. Bttt it cannot be determinetl whetht•r these 
are mere exceptions, and whether 11wst other patients of the sort 
never throughout their whole life pass sugar so long as tht>y 
rest rict themseb·es to meat diet, because such an abstinence from 
vegetable footl is scarcely ernr continued {or a term o[ years. 
lt is certain, however, that the cases in which a striC't animal 
diet, after hav ing kept the d isease in check for a long t ime, yet 
fi nall y fa il s-cases, that is to say, in wh ich a change, a con · 
version o[ the one kind in to the other, actuall y occurs-do not 
indeecl fo rm a n inli nitesimall y small mino1·ity; a nd it is possible 
that in such cases a p rev ious ly mild course is transformed into 
a maligna nt one, no longer susceptible of being restrained even 
by a slt' inge nt d iet . 1 Errors in d iet, emotional d istul"bances, 
and causes of an unknown nature am, not so very rarely, the 

' Ou account of the extremely protracted course of these benign cases, and by reason 
of the rarity o[ diabetes in genera.I, it will readily be understood tba.t it is bnt quite 
exceptionally that the opportunity is afforded to any one physician to observe the 
change iu its behavior in respect to animal food. The tJhysicians of the bathing-places 
to which diabetics mostly resort, who see a great many patients, seldom have the 
opportunity of observing the entire course of the disease. l\loreover1 Seegen. too. who 
most decidedly opposes the division into stages (monograph. 2d ed. p. 123), says. 
·•Experience really teaches that a diabetes of this rmilderj sort reappears in a se\'ere r 
form, iu consequence o[ some unusual cause or another-generally emotional excite· 
ment; that even with entire abstinence from hydrocarbons Lhe excretion of sugar con
tinues, and therefore that the milder has given place to the severer fol'm of diabetes.'' 
Amongst bis observations, although but ,·ery few of them extended over a longer time 
than that spent at the bathing instimte at Carlsbad, there is yet a con::;iderable number 
which qmte certainly show, in part, the trans.formation of the one form into the other 
(Sos. IG, 2G, 34. ?, 43?, 4j, 57, 76, !J5, and 104). We find in Gritabiger also a case in 
point (Arch. d. lleilk. 1860. p. !Jt), in which for aJengtbof time the quantity o! the urine, 
on a diet at no time absolutely animal (as it included salad and greeu ve°getables), scarcely 
exceeded tba.t. of a healthy person, and the sugar constant.ly diminished down to 0. l per 
cent.!), but in which at length, in spite of the same diet, a fatal agb'Tavation took 
place. Other cases are to be found iu "Foster {L c p. 20!J. Case rJ. and Case XIV.). 
Didi11son also fipeaks o[ the transition of the one sort into the other, as of a settled 
matter. I myself bad under observation a patient, who recently died, in whom, three 
or four years before, the sugar had disappeared from the nrine as the result of strict 
diet, and appeared only as u. trace even after the ingest.ion of smn.11 quantities of vege
tables; whilst. latterly 3.5 to 4 per cent. of sug:u (80-100 grammes) appeared in the 
urine after n.n ab1Jolute animal diet of three or four days' duraLioo. 
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occasion of such a transformation. Moreover, Kuelz (Beitr. I. 
p. 217) has q ui te recently observed that a diabPti c, in whom the 
proportion of s ugar in the urine remained at time-s continuously 
a t the same height, in spite of a restri ct ion of th P hydrncarbons. 
a t o th er tim es passed nriue free from snga1·, even whil e taking 

ugai·; whence it follows that patients with the so.called '· """erp 
form., may temporarily present the saine phenornena a s those 
with the" mild form." Kuelz has designated tl1i s as the" mixed 
Jonn.'' 

From all thi s it appears that we cannot certainly determine 
beforehand how any case or diabetes will behave in it s SUhSP· 
q uent course, which J'act forbids not only it s division into sliarp· 
ly·defin ecl " forms,., but also the recognition or "stages,, always 
following one a nother in definite sequence. N e,'ertheless, it is 
of grea t practica l importa nce to know the intluenee of cliel upon 
the cou1·se of tl1 c disease, and to lest it in ev<' t')' ra sP. Thos•• 
caSl'S whicl1 an· brought to a standstill , at ka st for r he rim<> 
bPing1 hy cu1'tnili11g th e ingestion of hydrocarbon::5. as in I he so 
Clilh,d 111rat di N, ]ll'Ogress more slowl y, of cour~'" and the final 
phenomena, the dangerous and fatal complicati ons, occur much 
later titan in those cases in which the excreti on of sugar cannot 
be or e1·rome even by a rigid di et. The former are in l' \' P I')' re· 
spP<·t mild <'!' and more benign than the latt er, bnt they may at 
any tim e be('o 111 e severe and malignant ; nnd so, too, on the other 
hantl , although far more rarely, an orig inally malignant case 
111ay, under favorable circumstances, pursue n, milch•r <'Onrse for 
a time, the ability to assimila te sugar and suga r.J'om1ing ele· 
11 wnts inr ren!:ii ng. 

Repeated attempts l1 ave been made to di1•ide dia be tc•o into 
vari ous forms upon othet· grn ttnds, v arli culal'ly upon th1•ore ti<'::tl 
,.i,,ws as to its ultima te ca uses, all of which are morn or less 
hypothetic·al, and thus far have been of no practical mine. \Ve 
shall return to these fmth cr on. 

l ' nder the name of d iabetes decipie11s , P. Frnnk has described 
a c] ,.,· ia ti on from the ordinary features of diabele~, of not uncom· 
111 0 11 occunence, ::i nd kn own hefo l'e to Cowl ey, whi<'h cons ists in 
tiH' urine containing sugar~~rnd e\'Pll a g ood clt)al of sugar- and 
)'Pt tht' qua ntity of the mine bei11g nol much, if at ull , above 
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1 l1at of hPalth-a state of things which 11Lay i·eadily lead lo etTor; 
in diagno~i:;. Iler(~, too, so far as my own ex1wri t>nce and rn y 
1•xamination o{ literature extend, we have to do not with a s1w-
1· ial [orn1 always progressing in lh~ same manner, but ratlwr 
with :t tempo1·a1·y decrease of the quantity of urine, without a 
l'oncxponding diminution of the excreti on of suga t" I arn not 
aware of any case wl1i ch has pursued its cour.se, from beginning 
to t_.ncl, with tlie urine tontaining .sugar, but y e t not increased in 
quan ti ty. lt happen~, howm·er, that with giren amounts of 
:-;uga1\ 111rnqnally gl'Pat, but yet abnormal , quantities of urine are 
c•nw1rntec1; that du ring the conrse of the c1isease, either as tlLl• 
n:1..; 11Jt o[ di l'tetic and therapeutic measun_•s, or on account of 
la1·g" lo,ses of water through other channel; (t l1 e skin 01· th e; 
howd ,). the amount of urine is dimini slwd, whil st, on the other 
J1a11c1 , that of thP ' ugar does not decrease at all, or not in tlH• 
same propoi·t ion . 

On thP otlH•t· ltand , it happens also that the sacel ia1 ·i 11ity of 
the nrine mar be notably dimini shed , or wholly di ·appea r l'or" 
longer or ' ho1ter period, whil st the quantity of the urine remain" 
abnormally g1·ea t. 1 In such cases also inosite I"" been obsen'L'<l 
to mnk P itR ap1warance in the urine h1 place o{ the grape-sugar 
(s~e fLuth er on). 

Diabetes must be characterized as, i11 g-c•n(·ral, an iucurahlH 
di sea ·e, s inC'e complett1 and permanent rt>covery occurs 011ly 
exceptionally. 'J'he appea ran ce of a lasti ng cure is commonly 
hrnught about by tlw excretion of sugar anr1 the other morhicl 
p11enoml!na being kept in abeyance for a long time- not i11fr1•
quently for years-b.r a judicious diNary; nay, many a patie>11t 
rega ins his ability to c>at vegetables in 111oderate quantity with 
impunity. But the s lightest 01'erstepping of 1hese bounds, whiC'h 
wonlc1 in nowise cause mellitmia in a really healthy pc•rson, 
hriugR 011 ~ h e excretion of sugar again. and with it the other dis· 
t 11L·bances. \\' ' cannot speak , therefore, of a perfect, but only 
or a conditional cure. 

Jn ; nch patient s, as a rul e, the exC'reti on of sugar tinally gets 

1 See, for exnroplo, U11ickoldt1 Case 2; &egen, I. c., p. 80; /lu~h. Beitr. L p. 125 
et seq., ct<-. 
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the upper hancl again, and dealh occurs in them only later than 
in those ma lignant cases in which the excretion or sugar cannot 
be repressed by animal food. The patients sometimes die sud
denly, before the nutritive disturbances Jta,·e yet rmched a hi~h 
grade, or even in the midst of a tolerably good stale of hea lth. in 
consequence of some trilling cause; more commonly death fol
lows a fter a more prolonged illness, and the patients succumb 
either to general exhaustion, withoL1t a discoverable affection of 
any organ whatever having taken place, or they die from the 
complications,. of which pulmonary phthisis is by far the com
monest. The cases of SLtdden clealh occur either under the guise 
of apoplexy witlt paralyses and loss or consciousness, or with 
peculiar phenomena. resembling tlto8e o[ poisoning, of which we 
shall have more to say hereafter. 

Pathological Anatomy wul Clwmi.stry. 

There are no constant post-mortem appearances in diabetes 
mellitus. In many bodies, indeed, we tind no s triking visceral 
changes, at least none which can in any way be connected ""ith 
the diabetes; and evPn the microscope, which , it is trnP, has not 
very long been made nse of in the investigation of the anatomical 
changes in diabetes, does not always reveal a tex tural change. 
Jn other cases, to be sure, the autopsy gives positi.-e results: 
apart from casual and clearly intercun-ent affections, some of 
these are to be looked upon as secondary, and as the results of 
the general di sturbance of nutrition, of the increased loss or 
water by the kidneys, and the like-others do not admit o[ sueh 
an interpretation, and are on this account, or [rom the striking 
frequency o[ their occunence, or, finally, from the physiological 
function of the all'ected organs, to be considered as primor!I 
changes, and to be associated in genetic connec tion with the 
abnormal formation of sugar. Amongst the secondary affec·tions 
belong, for instance, the lung troubl~s which are so common in 
tliabetics, as well as the not infrequent enlargement of the kid
neys, and even intlammatory conditions o[ the same; among,t 
the primary we may surely count certain affections of the brain, 
particularly in the region of the fourth ventricl e, whil st in regard 
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to most of the changes found in the digestive canal ancl its tribu
tary glancls it is doubtful 1'hether they are causPs or conse
quences of the diabetes, or ''hether they are co-orclinate with the 
latter in a common origin. 

As a rule, especially if the disease has been of long duration 
:ind was not interrupted by sudden death, the cadaver shows a 
ltigli degree of emaciation; upon the skin excoriations, ulcers, 
ancl gangrenous lesions are generally to be observed. 

The mitscles appear dry, withered and pale, but sometimes 
also rather or a dnll reddish-brown color, as in cases which lrnve 
encled rapidly with toxic symptoms. As regards the chemical 
condition of the muscles, our data relate only to their containing 
creatine. Gaethgens found 0.1988 per cent. or it in one case, 
and Perls' met with it in two cases, in whlch, however, the excre
tion of sugar had stopped before death, ancl the iluicb and organs 
of the body were free from sugar, to the amotmt or 0.22.j and 
0.307 per cent. (with 1.363 and 1.689 per cent. of solid constitu
ents). In addition. Perls found in the second case a small 
amount of creatinine. The amounts do not differ materially 
from the average in other diseases (about 0.256 per cent.). 

As i-egards the internal organs, changes have been found 
rather frequently in the brain-partly grnss and partly micros
coriic. Thus .far, however, a s1Jecial significance can be accorded 
only to changes of those portions by injury of which an artificial 
diabetes can be set up, chiefly, then, of the medulla oblongata, 
the fourth ventricle, and several parts of the cerebellum. Tu
mors (Levrat Perroton,' v. Recklinghansen, Richardson, Dompe
ling, Kratschmer, and others), extravasations o[ blood, and soft
cnings (Lancereanx,' L. Clarke, Richardson, and J\fosler), and, on 
microscopic examination, a wasting of the gray substance, degen · 
eration and striking pigmentation of the ganglion-cells (Luys,' 
i\lmtineau,' Zenker,' and Boettcher), and fatty degeneration of 

l Deutsches Arcbjv fiir kl in. Med. VI 
~ Quelques cousidCrntions sur nn cas glycosurie, etc. TbCse. Pnris, 1850. See 

l.c 

~Bull. de In snc. nno.t. 1R61 . p. 200 
\"OL. X\"J.-.;;G 

de biol. I:'ari:-i, lSfil II Jl- 20, and Gaz. mCd. 

'Sr,hmi<lL's Jubrb. CXIV. p. 300 
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the vessels (Bischoff and others), have been found. II. Dickin· 
son describes, as a constant lesion in diabetes and as the peculiar 
cause of it, a dilatation qf the arteries <tnd qf the perivas
cular spaces in various parts of the brain and spinal cord, parti· 
cular-ly in the medulla oblongata and in the pons Varolli, which 
would seem to lead to the escape of the contents of the vessels 
ancl to softening and destruction of the nerve-substance. Ac 
cording as death took place at an earlier or a later period of the 
disease, he found the arteries surrounded by more or less numer
ous altered extravasations of blood, which were gradually being 
absorbed, together with the remains of the destroyed nerve-ele
ments, in place of which there were finaJly left lacume large 
enough even to be seen with the naked eye. vV. Mueller,' how
ever, has found this condition of the vessels in the bodies ol 
non-cliabetics also, and, on the other hand, has failed to find it 
in many diabetics. Kuelz, too, could not confirm Dickinson's 
statements (Beitr. I., p. 10). 

In regard to the spinal cord, in other respects, there are but 
the most meagre ancl inadequate data. In one case G. iV. Schar
lau found it highly congestecl and softened, whilst other older 
authors speak of an indnration of it. Dickinson mentions, as a 
,·ery striking but not constant phenomenon, a dilatation of the 
central canal in the dorsal ancl lumbar portions, and a prolifera
tion of the lining epithelium. 

Changes are found in the sympathetic nervoits system also, 
and especially in its abclominal portion, ancl probably they would 
be found oftener if they were always sought for carefully and 
with the aid of the microscope. Duncan' found tlw sympa
thetics in the abdomen from three to four times as thick as nor· 
ma!, and Percy' found the semilunar ganglion and the splanch· 
nic nerves (besicles the vagus) thickened and of cartilaginous 
hardness. In one case Klebs and Ph. J\Iunk • were able to make 
out changes in the cceliac plexus, with clestruction of a number 

1 Bcitriige zur patbol. Anatomie des Ri.ickcnmarks. Leipzig, 1871. 
' ClinicalReports1 1818. Case281 137 
3 Mcd. Gaz. 18-12-1S-l3. l. 49. 
4 Hand. der path. Anat. 3. 1870. p. 547, and Tagebl. der lnusbrucker Naturforscber

Vcrs. I8GD. p. 113. 
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of ganglion-cell s ; and so likewise did Lubimo/I,' who found, 
toge ther with sd ero"is and atrophy or tl1 ose cell s, those or the 
in fe!'io!' gang lion of the tmnk of the rng u,; a trnphied and ab
nol'mally rich in pig ment. Finally, IL Henrat' once obse1Ted a 
tumor of the right vagus at the le,·el or tlw rnot of the lung. 

Affections of the lungs, and pal'ticul ad y chronic infiamma· 
tory proce ·ses leading to ulceration and phthisis, a re Yery com· 
monly found. The post-mortem appearances are g i1·en in six ty· 
four of the eases collected by Griesinger, and among these 
•. tubercul osis,, or tl1 e lungs was found thirty-one times, bu t in 
three instanc~s it was (TPtaceous ancl obsolete. In eleven of the 
thir ty-six cases in which a post-mortem examination was not 
made there al so can be no doubt, from the symptoms described, 
of the presence of those a ffections of the lungs; so tha t " tuber
culosis " was certainly p resent in forty-two out of a to tal of one 
hunclt-ecl fatal cases. Dickinson fottnd a still worse state of 
things, although, to be sure, the num ber of his au topsies o. l ia
betics was far smaller. The lungs were fo und entirely healthy 
in only two out of twenty-seven patients who d ied in St. George's 
llospital, infiltration and ulceration being met with in mos t of 
the others. According to 8eegen, the lungs were founcl healthy 
only seven times among thirty diabeti cs who clied in the Vienna 
General Hospital cluring the years 1838-1870, and whose bodies 
were examined ; in all the others they showed pathological 
changes, and in particular one or both lungs were almost always 
infiltratecl with tubercle ancl riddled with numerous cavities. 
Extensive pneumonias also and plenritic exudations were pres
ent in certa in cases, and finall y gangrene of lite lung, some
times in conjunction with the other affections mentioned . 

The stomach a nd the intestinal canal frequently show signs 
of a chrnnic catanh, hy perremia, thickening ancl tnmefaction of 
their mucous membrane, and slaty pig mentation. IIemonhap;ic 
erosions, too, are not infrequently present in the stomac- li , ancl 
dysenteric ulcers occasionall y occur in the intesti ne (twice in tlie 
thfrty cases cited by Seep;en). The hypert ropliic deve lopment 

1 Virchow's Arcbi v. LXI. p. 145 
~ Bull de In. soc. mCd. de H.eims. 1 74. No. 13. 
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may extencl en'n to the mn>culat· "onl, particularly ill th" llJ>Jl"'' 
part of tlw clige,.:tin' ranal. a.; Ilittrirlt (Li>upohlt) has pointt><l 
out. It i;-; wortln· <'f r1•1titnk. too. that. in <'Oll"PqllPllCt-' of' pPcu

liar ChPmica} pro~·p:-.;..;ps {fllP formation of :H'Pl01l1')1 tht~ C'Olltents Of 
tht> 'tomarh oflPll <'xhal • an akulwlk uclur (SP<' Lamb!. i11 \ "ir

rl1ow's ~l.rch. XL p. l':'iJ. 
11 i.; only i11 l"l'<'l'llt tim·,s that l'artic11la1· altPntio11 has IW<'ll 

vaicl to thn ('01Hlition of t11e l:rr,r, :'ilH'I' Cl. Bemu.nl':-; dh>cO\'{)IT 
of it:j shn.n' i11 tlw formation or f'll~:ll', n1thongh H.iC'ha.nl )frml 1 

hall, full tt l111nLlret1 ye<trs hl'fur<', 1n·ono1111c<'cl clialll't1's a clisr,'10<' 
of tlw lin•1-, thL' rPsult of an unnatural C'oncoction of th1"'.I gall, 
aml in '"JIJ>Orl of this ,-i .. 11· hatl aLl<llll'l'<l the cha11gi,s a lways 
found hy him in thP Ji,·t•r. 'l'hb. inclt>11cl, i:-; ('X:t~gPrnt1'll, sincP in 
many casP:-i w1• ti111l no 1·011:..;i<lPt'ahlt• d1an~e in I he lin~r. In otlwr 
casc>s, on tl11• 1·011trary, and b.'- no 111Pans rare ont..1~, it has bPPll 
!ou1 1 l hyp1ra111ir•. uniformly 1'117rur11tl, arnl lty1u·rlropltfrrl. In 
rt'.:..;·a. 1 to th.• frt>1ptPn<·y of thP:.;i~ chang:P:-;, llowe\'t>l'. Yarions HtatP
nwnts arc• m:uh\ prohahly hN·au~P t111~ l'Platin~ wt•ig-llt and ~iz1~ 

of tlH· lin·r an· snhjPl't to gn·at fhH'tnations, P\"l"'ll in :t statt-> o[ 
health. UJ\ll tht>l\•fOl't-' t5light aP\"iatiOllS pasily P:•W:l]W J'1'<'0,!.{1litiOll 

i11 a ~impl•• L'stimatl' by mPa::;nre111e11t with the PJ't..', or an .. dif
Ien·nt1y inlt>t·prPletl, acconling as thP ohsprvp1· is more or lP::;s 
in!'li1wd to att:t!'lt importancP lo the lin'l' in tlialwt""· In the 
sixty-Iou1· hi::;toriPs of post-mortem examinatinw.; analyzPd hy 
Gl'iPsin~<'l' a consitlr-mble t•nlar_gPllll'llt or L1w Ji\'PI' h gin•n only 
thrl'l' timPs. and sli,!!ltt enlargf~nwnt tPn timPs. among- which 
tht'l'P WPl'll :1 fp\\' in~t<lBCPS of notable 1;llCCU1CBrP Ulltl du~k.y. Ulli

forlll hypenemin. On tlu• oth1)r hand1 among the thirty diabetics 
.. xamined a[te1· clPath at I hi' Yienna Hospital, the Jh·er was fonncl 
<'lllarg11!l in fifft>1'n. ;.!"OJ'.~1·1l with hlooil, arnl hardPnecl: it was gen
t'l':llly of a dn . ...;ky-hrnwn ('olor, an<l in Home cases its acini were 
less 'harply <1Pli1wrl or e\·en ohliteratPll \St'eg;en). Ont o[ tw•'nty
SPn•n nntnpsiPs at St. CTPorg;t>s Hospital, Dickinson fonnc1 the 
lin·r 111·:tltliy i11 0111~· :-.ix casP:-; ~ in thirtPPn it was mol'l"' or le~s 

btentosialiq11itl.'' 
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hypPl-a>mic ~ i11 lhrL't~ it was harcl and Pnlan_i;(~d, OI without otlwr 
d1ang1· ~ '' in four it was fatty; ancl in one ca:-:.e tlw1·p wa:-; prolif
nation of tlw eonnPetin~ tb~uP (:see Iurtlwr on). Tn n fpw l'a:-:1>s 
till' l'nlargt•n11.mt has n·aclied the utmost dt>~l'PI'. Thus. in U('<\.SP 

publishetl by Hiller,' the }i,·e1· was Pnlarg1'<1 to thrPP timPs it' 
Hal llral size; in a case or Bernar<r s (Le1·olls. I I'· ·HO) to donblP 
:siz.l', wt>ighinµ; 2,:mo gramnw:::; ~ in a ea-;p o[ ~,Oster';.;, in a. wa:-'her
woman twenty-sPven years old, it weiglwcl 2,UO gramllH'S ll'irca, 
sixty-Hix English ounces), ancl in a ca:sp o[ Dif'kin:-1on's, with 
prolifl~ration of the connective tissne, it weighPd as much as 
ninP E11glisli pounds and two ouncPs. 

It is p<'nLiiat· to diabetes, acconlillg to Klehs.' that the ron
grstion o[ the lin•1· dl:'pPrnls upon an odil'c: lt!!JJU'ltmio. \\'p ~Pe 
a faint rosy L't>(ldening cliffnst:>d O\'l'l' tlw wl10IP organ. and the 
indiric\L1al a!'iui, ht•iwath till' p<'ritoneal eoat as well as ll]lOll the 
Clll 8ntfaeo>, stall<! out as ,.,,,.y 8harply cletit!Pd nhy spot-<. in 
w1tidL, mt ca1·1•fnl t .. xamination with a !en~, Wt:' may r1·co.!.!:nize the 
rapillarit'"· 1110derat1•ly dilated and hi,µ;hly dist<'ntlt·d. :is all ex 
ceedinµ;ly dos<' lll'twork or retl line~. On thP otlwr hantl, dilata· 
tio11 o[ thP hPpati(· veins ancl tl11•it· roots, :-;neh a.::; oc<·ur~ in :-;tatie 
hypt•1·cp1tlia. i:-; wanting; but, of con1·:.;p, tJu .. lattPr too may 
<><Tlll' in dialwtics, provided tlwrP he im .. sPnt eauRPH o[ :-;tngna
tion in the h1•pati<' ,·eins (in l>llimomuy affections. for instance). 

But the• inr-nu.\•erl i1ofltmP of the 01·~a11 <l1•pP11cl" in hnt slight 
d1•µ;rt>1' upon thu anp;nk•nted quantity of hloocl '·011tai1wa in it, 
but to a far greater extent U}JOll tht> 1•1dOtf/l'1//tll{ of tllP f!/ruul
('d/s. ThPil' <'ontonr i:; morP l'Onncled. tlwi1· angle:; an· less 
sharply dPtilled, the ]Jrotoplnsm is abundant arnl slightly cloudy, 
and the nuclei are large and distinct. Cpon tl1e acl<lition of a 
, ..... y weak solution or iodinP, the whole eell (aeconling to Rind
t!Pisch,, howeve1-, only tlM nucleus) takPs on a winP-H•ll color; 
but remarkable> variations may take place in th•· <'Xt<'nt o[ this 
g;lycog;enic reactio11, which apparPlltly dl,pend ill part ll JlOll post
mortem chnngl .. of tht> ~lyeogenic suh:-;taJH'P into ~u~ar (Klebs). 

' Prcur1a. Vcwinszeitung. !R~:J. p 77. 
r ... c.p.:378. 
Lchr1mch dcr pathol. Gewebelebrc. III Auli 1S7:!. p. 112. 



886 t;EX ATOR. - DIA BE'L' E"'\ ) I ET.Ll'L' U:::i. 

l\Ioreo1·e1'. according to Rindfieisch, them i:; a dill'erence o[ belm
vior of the hepatic cells of any given acinus accorclingly as they 
helong to one or another of i ts three vasc tdar circui ts. Only its 
peripheral portion, situated in the distl'i ct or the porta l vein . 
shows those changes, swelling and enlan~ement. The central 
part, in the terri tory of the raclicles of the hepa tic veins, is almost 
normal and allows that condi tion to be recognized at a mere 
glance ; and finally, the i 11tennffliate port ion, in the domain or 
the hepatic artery, is infiltra ted with fa t. l·Undfleiseh considers 
it uncertain , too, whether the enlargement or tlw cell s in the 
tract or the po1'tal vein proceeds from gennine h!Jpert rophy . .\ 
grnwth and increased new fo rmation of the hepa ti c cells, that is 
to say, a h!Jptrp1asia, seems likewise to take place in many 
cases, according to the sta tements of Stockvis and Freri chs. ' who 
fo und, besides large and iu pat't multinuclear cell s, young cell s 
and nuclei also. Both conditions, especially the hy pertrophy of 
the cells, are perhaps to be explained by the increased ingestion 
of nu tritive material so common in diabetics . 

• \.s a rule, the interstitial connective ti ssue does not share in 
till' hypertrophy. although Trousseau records the occurrence of 
new formation of connectire tissue wi th great enlargement or the 
organ (hypertrophic cinhosis) in diabetes, and Dickinson, as has 
been mentioned, fo und the liver hard, enormously enlarged. and 
granular in one among twenty -seven cases. Ilow far t.his change 
depends upon the diabetes is, of course, uncertain. 

In the fmther p rogress of the diabetes, as Klebs states. the 
li ver again diminishes in size, it becomes withered and tlabby, 
and we no longer find the pa renchy matous swelling of the cells 
:;o p1· ident : oftPn, indeed, fat ty degeneration takes place. P er
haps Rindfleisch's statements rest upon such advanced cases ; 
and probably , too, those excep tional cases (for instance, those of 
Fie:;,' Klebs,' l\Inench in Tschetinow, and Kussmaul's third 
ease). in which a diminished size of the li ver was found, wi th 
pigm<> nt-atrophy or the cell s, are to he looked upon as final 
stages. 

1 Klinik dcr Lcberkra.nkheiten. JI. Bd. 1861. p. 203. 
~ Donders' Archiv for boll ii.nd. Beitr. III. 
! L. c., p. 5:38, case of Belke. 
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As regards chemistry, a dirninution of fat in the liver has 
been observed in various q narters. Beale characterizes this 
decrease as a regular occurrence ; Frerichs,' on microscopic 
examination in five cases of diabetes, found the hepatic cells 
wholly destitute of fat in four instances, and in one instance 
containing a slight amount of it; and on quantitative analysis 
Folwarczny found only 1.89 per cent. instead of the normal pro
portion of 2.5-3.3 per cent. (von Bibra). 'Ve must not expect, 
however, to find an abnormally small amount of fat in the lil·er 
in every case and in every stage of diabetes, since, on the one 
hand, fatty liver, depending upon infiltration, is present in many 
corpulent diabetics, at least at the outset of the disease, and, on 
the other hand, a fatty degeneration of the hepatic cells may 
supervene. 

Amyloid degeneration of the liver, which has been found in 
some cases (Dutcher, Hartsen), is perhaps to be considered as 
the result of the cachexia and t!te pulmonary phthisis. Finally, 
the formation of abscess, found by Hartsen, and obliteration qf 
the portal Min, by Andra! in one instance, may be mentioned 
here as of occasional occurrence, on account of the importance of 
the liver in the pathology of diabetes. 

'J'he gall-bladder contains a small quantity of thickish bile. 
(As regards its chemical composition, see farther on.) 

Little is known in regarcl to changes of the spleen. It is 
generally described as enlarged, firm, rich in blood, and showing 
numerous ~ollicles. (Compare Hiller, Klebs, 1. c., p. 547; Kuss
maul, cases 1 and 3.) 

'l'he behavior of the pancreas is in the highest degree remark
able. This organ, which, under other circumstances, is in general 
so rarely the seat of morbid changes, at least of the grosser sort, 
is found cliseased with Slll'prising frequency, in particular either 
simply atropltied, or, in addition, degenerated. Sometimes the 
degeneration consists merely iii primary fatty destrnction of the 
gland-cells, and sometimes it is induced by cancer, by the forma
tion of calculi, and by obstruction of the e[el'ent ducts, with 
cystic dilatation of the body of the gland. In cel'tain cases the 

' L. c. I Bd. 2 Aufi. 1861. p. 308. 
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wasting of the glancl has reached the highPst c1Pgn•<» ;;o tl1at 
scarcely any discernible remnant or- the se('rt'ting parPncbyma 
was to bl' found . The freq Llency or these affections of the pan
rn·as was not notecl until somewhat recently, in COl18t>quence of 
Bouchardat's contribi:tions. Only isolatecl data in rc>ganl to tl1b 
point have come down to us from earliPr timP:::, such rt!i tho dis· 
CO\'ery of calculi in the pancreas or a diabetic by Uowley, ancl that 
of cancer by Bright. Griesinger, wl10 had foull(l the pancreas 
atrophietl in one of the five diabl'tics wlJOse bodies he examined 
after cleath (in a maiil-scrvant thirty-five years oltl ; sec Gnenz
lcr), st ill believed that this lesion was to be fountl in llllt a small 
minority of diabetics, and that it was of no significance whatever. 
But the obsc1·vations which have since bt•en 1rnhlished in gr<'at 
number (Ila1tsen, Plc>s, v. Recklinghansen, Frerichs, Klebs,' 
Harnack, KuPlz,' Sc1mper, ancl others) allow us to assume that 
diseases of thP pancreas are prnsent in ahoL1t one-ha!C of all the 
cases of diabetes. ~\mong nine cases Prerichs ' saw atrophy or 
fatty degenemtion of the gland five times, and in the Vienna 
dead-house the pancreas was found strikingly small, soft, and 
anremic in thirteen ont of thirty diabetics (8eegen). It cannot 
be, then, that there is but an accitlental coincidence; but a deeper 
connection must exist, and Klehs' s view seems bc>st founded, 
that the cot,xistence of diabetes rnelliLus and diseases of the pan
creas depends upon lesions of thecceliac plexus. Either the dis
ease (cancPr, formation of calcuh1s, and intlamrnation of the 
surrounding tissne) starts from the pancreas, encroaches upon 
the plexus, and gives rise to diabetes by destroying its ganglia 
(see ''Theory''), or else the cmliac plexus is first a1Iected, and in 
consequence thereof circulatory disturbances arise in the teni
tory supplied by the cceliac artery, which lead to degeneration 
and atrophy of the pancreas. 

The kidnt!/S show morbid changes in the majority of cases: 
32 times in the G-! autopsies collected by Griesinger; 20 times. 
according to 8eegen, in the 30 cases at the Yienn't dead-house: 
and, according to Dickinson, as many as 25 times in the 27 at St. 

11. c. pp. 537 and 5·17. ~Beitr. I. Fall 3. 
~1. c. I p. 158. 
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George's Hospital. Ordinai·ily they arP abnormally larp;e, Jwa,·y, 
tirm, and containing an abnnclance o[ blood, but without more 
prnfouml textural chang<'s-that is to say, in a condition o[ hypPr 
IT'm ia, which may, too, perhaps be associated with hypertrophy 
oI the epithelium, all(l which may quite readily be understood a,.. 
the result of the increasPcl activity of the kidneys. In othe1 
ca>es the increased size of the kidneys no longer depends upon a 
simple hypermmia and upon a hypertrophic swel ling of the richly 
nourished epithelium; but they are infiltrated with fat, and n1ore 
especially in their cortical substance, which is conseque11tly in 
creasecl in thickness, and presents a dull, pale-yellowish as1iect. 
Such kidneys, of cours1', contain an abnormal amount of fat, as, 
indeed, Beale has shown hy quantitative analyses. Many autho1·s 
look upon this change. which is probably but a result of the 
aho,·p-mentionetl coudition of hypenemic swelling, as "Bright's 
cli::.;easP of the kit11wys, 11 which they set clown as a common com 
plication o[ diabetPs, especially if, as is not 11ncommon, the urine 
was albuminous dnrinp; life (compare p. nlJ.! et seq.). This inter
pretation is not conPct, unless. indeed, WP uncl~rstancl by Bright's 
disPase all changes in the kidneys aC'eompaniPd by albuminnria, 
and not merely the cliJiuse nephritis which leacls to contraction. 
This latter affection occms only exceptionally in diabetes, as is 
shown, on the one hand, by the state of the urine, and, on the 
othl'r hand, by tlw [act that the gmnnlar atrophy, whirh is so 
c·ommon a termination of true (~Brjghfs <lisense,' 1 is but n•ry 
sPldom met with in the bodies of dialwtirs.' Moreornr, there are 
no known micro~copical observations which havt> maclf\ out. in 
th" Pnlarged kic11wy:; so common in diabetes, the interstitial <'ell 
infiltration and the 1ww [ormation of C'Onnective tissue which are 
Iouncl in cliJiuse nephritis. 

Oatcurh of the pdnis of the kidney a11d of the ure/u.< is 
rathl'r frequently fonncl. It may he caused in part by thP final 
complieations which prove fatal, and in part perhap:; by the 

1 In the olcl accounts, which bn.vc come down to u~ from the period preceding the 
general knowledge of glycosuria. we often find mention of gbrinking and destruction of 
the renal parencbyma. We may be allowed to conjecture that in these cases diabetes 
mellitua wni:1 confounded with contracted kidney, pyelitis, n.ud hydronephrosir.. (Compn.re 
"Dinbete~ Jn"ipidn<:.") 
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initating effect of the sngar and other abnormal elements in the 
mine (q. v.). Abscesses qf the l.:idne.11, found in some instances, 
also owe their existence probably to the same causes. 

Some other clianges occasionally found in the kidneys are 
more remotely connected with the diabetes, such as am.11loid 
degeneration (Dutcher, Seegen) and tuberculosis of the kidneys 
(Seegen), the occurrence of which is perhaps brought about by 
the pulmonary phthisis, which is so common. 

As regards the sexual organs, there is nothing remarkable 
except atrophy of the testes, which has occasionally been ob
sened in young patients (Romberg, Seegen. monogr. p. 114). 
The contents of the seininal vesicles have been examined in but 
few cases, and have then generally been found normal. In the 
case of a man forty-four years old, observed by Frerichs (!. c .. p . 
205), they contained a large quantity of gray tluid, with abundant 
spermatozoa, and a transparent rnby-reil concretion as large as 
a pea. 

In regard to the constitution of the blood, there is a Jack of 
suffi cient ancl trustworthy data. \Vhen death has occurred 
dming the heigh t or the disease, with toxic symptoms, it has 
been found abnormally thick and \'iscid (Kussmaul). This would 
conespond with certain old statements in regard to an abnor
mally high specifi c gravity of the blood-semm-as high as 1.033, 

for instance, according to H. Nasse and J\IcGregor (the normal 
being 1.027- 1.029). In other cases, OH the contrary, the blood 
has not been found more deficient in water than normal, but e'·en 
richer in it; thus, Bouchardat found 80.9 per cent., Henry and 
Sonbeiran 81.6 per cent., Leeann 84.8 per cent., and Simon 78.9 

to 80.2 per cent., instead of the normal proportion o( 78-70 per 
c~nt. of water. Probably the prev ious long illness, intercurrent 
di seases, great losses of water, and the like, have some effects 
upon these variations. Very frequently the blood shows quite a 
striking abundance qffat, and, on standing, a serum of a milky, 
chylous appearance separates, resembling an emulsion. This was 
noticed long ago by Dobson and Rollo, and has been confirmed 
by numerous subsequent observers, partly with blood taken 
from the cadaver, and partly with that obtained by venesection 
during life (Marsh, Hutchinson, Elliotson, Thomson, Siebert, 



Pn'HOLOG !CAJ. ANATOllY AND Cll E 'l!lSTRL 891 

Fuchs,' Pavy,' Hoppe-Seyler, 3 and Kussmaul). By agitation 
with ether it is possible to extract from such blood an appreci 
able quantity of fat. In three cases Simon found it in tlw prn
portion of 2-2.4 per cent., whilst the normal percentage is only 
1.6 1.9. 

The characteristic change in the bloocl is its being abnormally 
clwrgecl with sugar, which, since its discovery by Ambrosiani, 
has repeatedly been detected, and even subjected to quantitafo·e 
analysis, although with very varying rest1lts, partly in conse
quence of the various and not always unexceptionable methods 
of investigatio11, but partly, too, because in an examination of 
cadavPric blood it may already have undergone rn etamo1vhosis 
in greater or less quantity. From the latter circumstance it also 
happens that occasionally no sugar at all is fotrnd in diabetic 
blood. 

According to Cornclinni, the sugar in the blood should nmount to about one
cighth of that ex isting in the urine. :Maitland found four grains of sugar in eight 
English ounces of blood, i. e., 0.1 per cent., Fon berg 4 0.034 per cent., C. G Leh
mann ~ ncn:r more than 0.047 per cent., Drummond 0.2 per cent., Recs 0.18 per 
cent., Pavy 6 0.53 per cent., Gaethgens 0.2881 per cent. in the blood of the right 
side of the heart, but none iu the arterial blood; and finally, Bock and Jl ofTmnnn 
0.3-0.:!5 per cent. The latter, together with Pavy, who, as it appears, found the 
greatest proportions, examined the blood obtained by cupping during life. 

Finally, too, in one case acetone was founcl in the blood by 
Petters (?.t least in the blood of the portal vein). From it" 
nresence in the urine (q. v. ), and apparently also in the expired 
;tir, we may conclude that it may be present in the blood dl1ring 
life. 

As in the blood, so, too, has sit_qar been found in most of the 
organs, secretions, and exudations, in which normally it occurs 
not at all, or only in very slight quantity: thus, besides the 
liver, in tlw brain (V ernoi s, Griesinger, Jaffe), in the inflamed 

1 See Griesinger, p. 366. 
~ Monograph , p. 105. 
1 ]\[cd.-cbem. Untersucbungen. 4 Heft. Berlin. 1871. p. 551. 
" Aun. der Chemie uud Pharm. LXIII. 1847. p. 360. 
~ Lebrb. dcr phys. Chemie. II . p. 217. 
' Monog raph, p. 105. 
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lung (Grohe), in thP spleen (Griesinger, Groh<'), in the P'uirrl'as 

(\'Prnoi"), in lhe kidneys (\'ernois, Grohe), in lhe testicles, in 

the muscular substance of the heart (Grohe), in tl1<· ,·oluntai-y 

muscles (Griesinger, G:iethgens), aml in the cerebro-spinal llnid 

(Bernard) . The presence of sug·ar in exHdations and dropo;ical 

effusion:::; is of no special significance, unless n·ry considPrablP in 
a.mount, since they frequently contain suga1· evl:'n witl1out dia
betes; 1 but, on the other hand, its prPtwnce in pm; ancl pun1l1~111 

discharges is all the more remarkablP (Pavy, Keller,' Fra1;cis '), 

since, according to Bock, in non-lliahetics tho sugar immediately 

disappParn from the pathological Jluids so soon as they become 

purulent. 6\s regar~h the lfrer in particular, ~ometinw:::; a strik

ing amount of :mgar is found in it (Cl. Bl'mard, 8torkvis, 
Kuehne), and sometinws little or none at all. The lottl'r llt'ed 

not be womlcrell at in thosP caS<•s in whklt the pl1enonwna of 

diabetl\S hacl dh:appl•an-'tl a. 1011gt>r or 8hortl'l' tirnP before death; 

but, even in other ca:'P~, tlw Sl'~H('h for sugar may prove unsuc

cessful, on account of po:st-mo1tPm tran~formation of the sugar 

(into lactic acid). The same is I.rue of the bifr. In diabetes 

artificially produced in animals it Y<'ry rapidly becomes saccha

rine-more· rapidly than the nri11p doPs (C.:l. B<'rnard), which 

allows of tilt' supposition that it is rnccharilll' in the diabetes of 

man abo.' Moreover, in the cacla.\·pr sumn may be diffused 

through thP bile from tlw liver, bnt it may disappear again by 

furthe1· transformation. 
Olycoytn has been found in the brain, in the inflamed pia 

matet', in the intlanw<.l lung, in tlw testicle, and in the ::;pll'en 

(Hrolll', JaITe), but, as Kuehne' has shown, its presence is incl<'
pendent of the diabetes. As glycogen is also found, under nor

mal conditions, not merely in the liver, but in the muscles too, 

in smaller amount, nothing but quantitative analyses, with a 

comparison of its quantity in diabetes and in lwalth, can be of 

Sec Buck, in Reichert [lnd du Bois-Rcymond's Archives. 1873. p. 620. 

'In Nassc's Untcrs. zur Pbysiol. uud Pathol. l. p. 310. 

a Loudon 1\led. Gaz. Feb. 12, 1847. 
4 According to Naunyn (Arcbiv f. exp. Patbol. III. p. 167), the bile of rabbits and 

fowls nnt.urally contain!'.! n small amount of sugar. 

"Virchow's Arcbiv. XXXII. p. 53G. 
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any ,·alnP. Such analysl.)S cannot b1.) earr:el1 out. ~inrP. ns is 
WPJl known, tJH.) ('QH\·ersion O{ glycogen into sugar tak.t•s place 
, ... IT rapidly i11 the cada,·er. Grohe·s sratPnwnt, hO\W\.<'t\ that 
glycogen has been found, although in small quantity, in the 
liver of a diabetic whose urine hacl contailw<l 2.8 per Ct'nl. of 
sugar, is of importance in connection w-ith cp1·tain tltPoJ'ip:-; of thP 
natme of diabetes mellitns, since it justifiPs thP concln~ion 1hat 
the Ji,·er of the diabetic clitl not ceasP to form glycog«'ll <luring 
the clisease. (Compare "Theory," fnrthPr on.) 

In n•g:ncl lo the changes in the other secrPtions and l'Xere
tions, sec below. 

Special Symptomatology. 

Slrt/e qf /!tr: Urinary 1111d Fk.ruol Appom/11•. 

Th<> i111·1w1.<e i11 /lrr: q11a11/ily qf /he 11ri111· is on" of the 
earliPst ancl most C'onstant t:iymptomti ·or diahPtPs, arnl i~. n~ a 
rnlt'. in ilin~ct proportion to thl' sen:rity of tlH1 cli~Pa~(-~ . In 
ca~Ps of modPr::tte grrwity the amount of urirn• pa~:-:-Pcl in hYPnty 
four hours vnriPs lwtwt1Pn 2.000 nml 5,000 C'ubic <'t"'nttrnPll't'S: hnt 
larp.:Pr qn:rntitieH, up to ::;ix nml eight Jitrt's daily. at't.) nothing 
u1msual, and now aml tlwn a still rnorP rnpioux 1•xet'Ptio11 of 
nri1w is ohsPrvNl. I myself ham ~evpraJ li111PH s..-e11 thP daily 
quantily <'X<'Petl ten litres, ancl in 01w in,t:inet' (in a man thirty 
three y1~:ir:-; old) J'tlnch 12,200 c.c.; BPnc1.) .Jmws saw it amount to 
~eYPn p.:allons in n. m:in, aml Peter Frank P\"PH found it tn 
exr-t>t><l :;~ II". ; hut Fon,ern's $latt>m1•nt that a dialwtic had 
\·oick•cl 208 lb:::.. of urine in a. dny must rest upon a11 1•1Tor. 

l\Indt mort> mrPly the <J.nantity of tlw nri1w is nonnal, or 
ewn ahnor111ally small. The nri1w oft<>n r-onlains a sensible 
amonnt of ~ugm-, without its quantity, l':-;JH·l'ially at thP bt>gin
nin.!:( of tilt> <lisPa~l\ hPing notah1y inneat:it'd -a condition which, 
as has lwen ah·Pacly mentioned (p. 878), P. Frank has a,.,i!.(natecl 
as dirtbclrw rlcl'ipil'll.<. hnt whicl1. a,; has lik<,wbc' h<>•'n 'tatecl 
ahovP, is alw:1.r~ oh::it>lTt'<l at time~ 0111.'. awl 11ev1~r tlirong:hont 
th<' "·hol~ co111·,;p of' the disease. On th<' of her hand. it b '"'''Y 
co111mo11 for 1 IH• 11ri111~ ft' cli111ini:-:i1 in qnautit-y rnincid(~ntly with 



894 ~ENA'l'OIL-lllAlfB'l'ES MELLI'l'U::5. 

the general subsidence of the diabetic phenumena, some time 
before the fatal termination. Intercunent febrile affections like
wise usually, but not always, diminish the amount of the urine 
a1td the other diabetic symptoms (seep. 874 et seq.). 

Apart from these special circumstances, the amount of the 
minary secretion b governed, in general, by the quantity of 
water ingest<'d with the food and drink, i·ising and falling with 
the' latter, but remaining, as a rule, somewhat below it. Excep
tions to this occur, especially a urinary secretion notably less 
tha11 the amount of water taken, when the system is losing large 
quantities of waler by LltlUSual channels, as in diarrhcea, the 
prnfuse perspiration of febrile diseases, etc. The reverse of 
this-an excess of the amount of urine over that of the water 
clrunk and taken with the solid food-takes place more rarely, 
as when, according to Griesinger, the patient cannot drink in 
proportion to his thirst; but it may happen apart from this, as 
appears from Gaethgpns' investigation, for example, but cer
tainly not so frequently as the older observers assumed on the 
strength of mere appearances. In such a case, the excess of 
water evacuated in the urine, as well as in other ways, as by 
perspiration and defecation, must of course be furnished from 
the store of water present in the body, and from the water newly 
formed by the oxidation of the ingestecl hydrogen. It has often 
been maintained that the urinary evacuation in diabetics is 
greater at night than by day. This is in nowise shown by the 
observations at our command, since, on the one hand, the very 
reverse, namely, a greater evacuation of urine by day, has been 
noticed in several thoroughly observed cases (see, for example. 
i.,imann, Ott, and Kuelz) ; and, on the other hand, the observa
tions of Petters, Ott, Leube, and Kraussold, which would seem 
to support that assertion, were made under very unlike condi
tions, so that they do not in any wise warrant a generalization 
of the results thus arrived at-nay, some of them rather point 
to the opposite conclusion.' So many individual differences 

1 Thus, for example. ''<lay" nnd "night 11 are used in quite different senses by the 

different authors. Ott reckons the night from 10 o'clock in the evening to 10 o'clock 

in the morning, Leubc from 6 P.)t. to 6 A.:u:. 1 and Kraussold from 7 P.)I. to 7 A.M. 

Ott's patient took coffee, etc., at 7 A.M., that is to say, during the ''night i" rose 
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come into play-habits, soundness of sleep, diet, and numerous 
other collateral circumstances-that a uniform behadm· under 
all conditions is not to be thought of. One point of tlifterence 
between the behavior of the minary excretion in a healthy per 
so11 and in a diabetic was first shown by C. Ph. Falck, and 
confirmed by Neuschler and Kuelz; it consists in this, that the 
increase in the quantity of the urine after taking water occnrs 
nlllch more slowly in diabetics than in the healthy. Falck 
explained this fact by a retardation of the absorption of water 
in the intes tine; but J. Vogel has given another explanation, in 
consonance with his theory of diabetes. (See "Theory.") 

ln proportion as the urine increases in quantity, its color 
becomes lighto' r, owing to dilntion of the coloring matter. Even 
with a moclerate increase of the secretion, the mine has an 
abnormally light color, verging on greenish, and with a greater 
increase, especially in thin layers, it looks almost entirely color 
less and as clear as water. It is also a r~sult of the high propor
tion of water, that diabetic urine is almost always dear and fr ee 
from tlte sediments which form in urine deficient in water, by 
precipitation of the somewhat insoluble uric acid and its salts. 
It the quantity of the mine becomes diminished from any of 
the above-mentioned causes, or in consequence of a temporary 
improvement in the disease, free play is again given to the 
formation of sediments. On standing for a length of time, par
ticularly in a warm place, saccharine urine becomes turbid from 
the development of fermentation-fungi. 

The odor of the urine, in the course of a few hours, if not 
immediately after its evacuation, is very often peculiarly aro 
matic, likened by the olcler physicians to that of hay. Accord 
ing to rec~nt observations, the causes of this are to be founcl in 
acetone and alcohol. It the urine is very highly saccharine, it 
may have a sweet taste; but nowadays, with our trnstworthy 

between nine and ten-in the "night" again. etc. That the patients or the different 
observers took their food, especially the evening meal, at. various Limes-one while it. 
was still "day," and another when it was already "night j" that. t.hei r mode of life in 
other l'Cspccts, as exercise and rest, was very unlike ; and much else in nddition

sbould likewise not be left out of account. 
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and ro1wenir>nt methods of detecting su~ar, this t1':::;t is of no 
1·alue at all. 

The rm!"/ion of the mine is not only acicl while it is fresh. 
hnt it remains so much longer than it generally doPs in lH»tlthy 
urine, and t>:.-pt->cially that which is Yery watery. 'J111is is ocra
oioiwtl by the formation of aeitl in connection with the ferme11· 
tatio11 of the sugar. :Montegazza's statement, that it does not 
hecomP alkalin1• even after the prolouged use of bicarbonate of 
sotla, I do 11ol !ind confirmc'd. 

Saccharine urine alll'ays has an 11nnatnrally high specific 
.'JTfWil!J. "hich, while due to the contained sugar, is not necessa
rily i11 precis" proportion to it, since the other solid constituents 
of urine have some, although much lighter, influence upon its 
ll'Pight. At an eal'ly period the specific gravity exceeds the phy· 
>iological limits (1.0~0 l.025), and very commonly rises to 1.035 
or l.O-!O, nay, evpn to l.OGll. Bouchan1at oh,erved a specific 
gmvity as high as l.Oi4. Exceptionally, in weakly patients or 
those ll'ho am very much enfeebled, we may find th<' urine sac· 
('hari1w indPed, but yet of natural, or even abnormally low. spe· 
cific gravity, probably because a portion of the sugar has already 
undergone fermentation, while the otlwr solill constituents (urea. 
salts, etc.) are so small in amount that tl1e sugar still present 
does not snfficp to raise the weight. The quite t>xceptional 
observations of Pnvy, who once found a specific gravity of J.(l]O. 
antl of Dicki1rnon, who saw it fall as low as 1.008, are probably 
to lw explained in this way. 

Tlw sugar, which [orms the characteristic element of the 
miiw. is grope s11g(lr (starch- or amorphous (Kriimelzncken 
suµ:ar, glncosP, or cfoxtrose), clistingublwcl by its n•ady Roh1hilit3 
in lnltPr alHl alcohol, by its rotating the plane of polarization to 
th<' right, ancl by its capacity for fernwntation. Its quantity 
rndPs wi11Ply in different cases, and at diffl'rent times in one and 
the ::;ame patient. 'l1he proportion of su~~u to n1'inP may range 
frnm ,Jight, hut still perceptible traces up to 10 and e1·pn 14 per 
Cl'llt., ac('ording to V:111qw~Iin an<l ~(\galas ancl Lehmann; and 
a<'eonlingly I hP amount <'Xcretec1 <lnily will vary from a few 
g-rarn1111~s to a kilogramme :llHl O\'Pl'. The hip.;lWHt quantity in 

lwl'nty.ruur hours, carefully t.>Xa111inPtl, ::i<'ems to lmn~ been 
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obsen·e<l by Dickinson in a man twenty-H1·e years olcl , who 
voidt>d fifty English ou nces of sugar (about l ,fJOO gramme8). As 
a rule, however, the dai1y e\'acuation does not excPed, for any 
conoiderable length of time, 200 or 300 grammes, ri si11g higl1e1· 
only in very severe ancl advanced cases. 

Por the most part the absolute amount oi sngar excre ted in 
the urin l' k <>ep s pace with the excretion of water, so that. i11 
general, more sugar is excreted when the urine is abunda nt tlian 
when it, is scanty, ancl oice i1ersii. H ence, whatever affects the 
quantity of the urine usually affects that of the su,r;ar in the 
same direc tion. Exceptions to this occur, 11owever, especially 
during short spac~s of time, as in the various peri ods of the day, 
depending, a s a rul1', upon the quality and quantity of the solid 
food taken. Foocl containing starch 01· suga.r, for example, in 
creases the excretion of sugar in every case and very speedily, 
and. if a good deal of flui cl be not taken at the same ti me, in 
grPat<'r proportion than it does the excret ion of water. The 
i11fiuenc1\ or tht'\ s uga r and starchy matters i11gestell is manifestell 
in so shol't a time as half an hour (Kuelz, Beitr. J., p. 122), a11d · 
may be at an encl in from four to six hou1·s, although it co m
monly lasts longer. Tlrns, it may happe n that the sugar may 
wl1olly di ::;n.ppea r at a time long after a meal, as was rernn.rked 
by Bouchardat in 1880, by Bauclrimont,' and by othe1·s-a course 
whil'h is very often obsened in the beginning of tl ie disease or 
in slight eaSl'S. Under an exclush·ely animal di et, on the other 
hand. the va1fations occasioned by the meals are less prnnou nced, 
probably because with this di , t the forn1ation oi suga r is not so 
rapid and abundant, and therefore its excretion takes place more 
gradually and slowly. It bas already been men tioned that, in 
mild cases or in th e early s tage, the excretion of suµ;n r1 to~ether 

usually with the other morbid phenomena, may be made ro dis
appear entii·ely by animal diet. Finally, it must be added that, 
as staled by Bouchardat and recently confirmed by Kuelz, the 
sugar in the mine and other secretions may decrease in quantity 
and wholly disappear for the time being under the influence of 
muscular movements. 

1 Comptes rendus. XLL p. 170. 
VOL XVL-57 
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Urea is almost always excreted in abnormally large amount by 
diabetics, as any one may easily con\"ince himself in e,·cry case. 
The quantity voiclecl in twenty-four hours may amount to twice 
or thrice the normal , so that in adults a discharge of 100 grammes 
and even more (142 grammes in a case of Dickinson's) has repeat
edly been ascertained. The greatest increase in the quantity of 
urea observed by myself (see Niedergesaess, Inaug. Diss.) oc
curred in a girl twelve years old, weighing at the outset 20.5 and 
afterwards 17 kilogrammes, who passed daily 54.05, 51.33, and 
on one occasion 09.92 grammes of urea, together with 353, 475, 
ancl 570 gr:unmes of sugar; whereas, under ord inary circum
stances, children of that age excrete only about H gram mes of 
urea- an increase, therefore, to nearly five times the normal' 
The ea rli er statements of Berzelius, Prout, ancl E. Schmiel, that 
the urea is diminished in diabetes, or that it is not present in the 
urine at all, eitlwr rest upon defective methods of invest iga tion, 
or else refer to the percentage of urea contained in the urine. 
which is, to be sure, abnormally small in proportion to its g 1·ea t 
abundance of water; or, finally, they were owing to special cir 
cumstances which did not warrant any conclusion in regard to 
the usual state of tl1ings in diabetes, as, for instance, the exami · 
nation of the urine of very reduced patients who were near their 
encl, and the like. 

The increased excretion of urea depends primarily upon the 
large quantities of food taken to appease the hunger, and espe· 
cially upon the highly albuminous food which patients take, 
upon medical advice, indeed, as a rul e. An additional reason, 
however, is to be sought for in the increase of the liquids in
gestPc1 and of the urine excreted; for it is well kno"·n that the 
quantity of urea is thus increased, partly because it is more 
thoroughly washed out of the tissues, partly because it is formed 
in augmented quantity, rising, as appears from the researclws of 
Boecker, Genth, Kaupp, Mosler, and Voi t, at tbe average rate of 
about 0.3 or 0.4 gra mme for every 100 grammes of urinary water. 
It was shown, however, by the comparative researches of Reich, 
Gaethgens, P ettenkofer, and Voit, that diabetics, even upon a 
highly nitrngenous di et, did not thereby gain in weight by assi
milating the nitrogenous material as did healthy persons living 
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under the same external conditions, but they Yoided with the 
urine more azote than the latter and more than corresponded 
with the ingesta, even ii they drank no more water and passed 
no more, or but little more, urine than the persons with whom 
they were compared. Hence, it follows that in these diabetics 
there was an increased metamorphosis of nitrogen peculiar to 
the disease and independent of the two first-mentioned causes. 
Since this increase was positively ascertained, it has been re
garded by many as a process taking place in all diabetics with· 
out exception, and the very essence of the di sease has been sought 
for in increased decomposition qf' albumen into urea and sugar, 
not occasioned by external causes, but taking place spec ifi cally 
at the expense of the body itself. But, without limitation, thiti is 
not correct. The cases in which the excretion of urea was ascer· 
tained as not to be explained by the greatly augmented inges
tion of food and excretion of urine, were, as appears from the hig h 
excretion of sugar and from the accompanying data, very severe 
from the beginning or very far advancecl cases of diabetes, such 
as, it is in the highest degree probable, would still ham gonP 
on excreting sugar even with a protracted exclusion of hydro· 
ca1·bons from the diet. Direct observations in regard to this, 
extending over several days, were not made in the cases in ques
tion. For such cases, or for the majority of them, the assump· 
tion or an increased destrnction of the albumen or the body is 
indeed co1Tect, although, even in these cases, loss or weight may 
be avoided, at least for the time being, by an inordinate con
sumption of meat and fat (compare P ettenkofcr and Voit, Vers. 
YIII and IX). For milder cases, on the other hand, or for a case 
in the earlier stage, for one in which no sugar is excreted wl1ile 
exclusively animal diet is u sed, an excessive loss or urea, inde
pendPnt of the diet and of the heightened diuresis, has not been 
shown and is very improbable. In patients of this sort the 
increase iu the loss of urea does not genera lly reach a high 
degree, but is kept within moderate bounds, and in such cases, a t 
all events, the increasecl ingestion of albuminates and water wilt 
suffi ce to expla in the augmented discharge of urea until the con· 
trury has been proved by adPquate investigations into the meta· 
morphosis of elements in such diabet ics. The very fact that 
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in them the exclusion of the hydmcarbons from the food puts 
a stop to the exc retion of sugar, makes rather against than in 
farnr or a specific increase of the destruction or albumen.' 

In accordance with the theory or a decomposition of albumen 
into urea and sugar, we ought to find a definite rnlation between 
the quantities of the two substances exc reted in the urine. Such, 
however, is not the case, least of all in those cases in which, to
gether with albumen, Yariable amounts of sugat· or starch are 
taken with tlie food, which immediately increase the excretion 
of sugar. Neither can we reasonably expect it by deducting 
from the excretion the amount of sugar or starch eaten, or if the 
excretion or sugar takes place merely at the expense of the 
other constituents of the food or of the body, and for just this 
simple reason, that the whole amount of sugar and urea do not 
enter the urine as fast as they are formed, but in different pro
portions. Sensible quantities of sugar enter into most of tile 
secretions, transudations, ancl exudations, whilst urea gains 
entrance to but very few of them, and then generally only in 
traces. Besides, it is certain that even in diabetics not all the 
sugar taken into the body or formed ther0in is excreted without 
having been made use of, but is consumecl-sometimes mot·e of 
it and sometimes less; and so on this acrount we ca nnot say 
that there is an invariable relation between the excretion of 
sugar ancl that of urea. 

Neither is there any constant relation between the amount of 
urinary water and that of urea, for the quantity of the latter is 
chiefly governed by the proportion of nitmg<'n in the food, and 
in particL1la1· is notably increased by a highly albuminous diet, 
which so commonly lowers the quantity or sugar and water in 
the urine. 

In diabetes, as in many other di seases, a febrile condition in
creases the amount or urea (Gaethgens). 

Uric acid is probably always present in diabetic urine, 
althou~h it frequently cannot be recognized by the methods 

1 Jcfll&neret (N<nm!Jn) observed, in a dog poisooed with carbonic oxide, sngnr in the 
urine and n.n increase of urea, which was not to be explained by the augmented secretion 
of urine nlone. But the disturbnnces caused by carbonic oxide are too manifold and 
far-reaching for this experiment to be esteemed conclusive. 
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01·dinadly employed (precipitation by muriatic acid), because it 
l'l'lllains wholly or in great part dissolved in the watery urine, 
and perhaps also on account of certain peculiar conditions of 
admixture which interfere with its precipitation. According to 
::'i'aunyn and Riess and Kuelz, it is possible by other methods, 
as, for instance, by precipitation of the urine with acetate of 
mercmy after it has been filtered through precipitated sugar of 
lead, to recognize the uric acid; but the quantities thus found, 
never exceeding 0. 7 or 0.8 gramme, are usually somewliat below 
the normal, espeeially if we take into account the increased evac· 
nation of urea with which, under other circumstances, that of 
uric acid ordinarily goes hand in hand. IC the ut'ine be concen
trated. as it is in many cases at the beginning of the disease or 
during a temporary improvement, the uric acid is not only 
easi ly precipitated by the addition of muriatic acid, but it often 
shows itself on the mere cooling of the urine, and that in greater 
quantity by reason or the acidity being more marked in saccha
rine than in normal urine. In this sense we may assent to the 
remark of Prout a nd others, that the occurrence or mic acid sed
iments is of favorable import. 

Febrile conditions increase the amount or uric acid, as well as 
that or urea \ Gaetbgens ). 

Jiippuric acid has been detected in diabetic urine by Leh
mann,' Ambrosiani, Sim on, Ihlenefeld, and Duchek, and, it is 
said, in greater quantity than in normal urine; indeed, ,V. 
"'icke' recognized it on the mere addition or muriatic acid to 
the diabetic urine. As a certain wg<>table diet considerably 
increases the excretion of hippuric acid, and as a specially ani
mal diet lowers it, we must await fn1ther in vestigations with 
special referPnce to the diPt and to the substances, such as ben 
zoic and chinic acids, which may happen to favor the formation 
of hippuric acid, before coming to a conclusion in regard to its 
actna 1 variations in diabNes. 

"'inogrndoll', Stopczanski, Gaethgens, and K. B. Ilofmann' 

1 Di~. de urinl1 diabetic:i.. Lipsire, 183.5. 
'Z<>itschr. f. rat. l\fed N". F VII. p. 311. 
• Vircbow's Archiv. XLVJll. p. 358. 
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could find but very small quantities oI creatinine, or none at all, 
in the urine. This, as I venture to assume after numerous 
examinations of my own, was chiefly owing to the method 
employecl by them for its detection, which gives too small an 
amount oI creatinine in diabetic urine. By a modification oI it 
I have been able to detect a normal and eve11 an abnormally 
high excretion of creatinine-as much as 1.43 and 1.86 grammes 
in twenty-four hours.' In other cases, it is true, I too have 
found relatively low proportions, but probably this was the fault 
of the method, which cannot always be carried out with quite 
enough uniformity. If, in a portion of the cases of cliabetes, the 
excretion of creatinine shall actually be found diminished, the 
fact would be in the highest degree remarkable, and at present 
inexplicable, taken in connection with the circumstance that the 
diet of diabetics-who eat a good deal of meat, which chiefly 
affects the amount of the excretion oI creatinine-is precisely the 
one which is very rich in creatinine (or in creatine), as well as 
with the fact that, according to the observations which are at 
hand in regard to the matter (see above, p. 881), their muscles 
are not also abnormally deficient in it. In regard to the condi
tion of the nervous tissue (brain), in which, next to the muscles, 
the largest amount of creatine is found in health, no observations 
have been made. 

In common with other nitrogenous constituents, creatinine 
also is excreted in increased quantity dming febrile conditions, 
according to Gaethgens. 

Of the inorganic constituents of the urinP, sulphuric and 
pliosplwric acids, being chiefly produced by the decomposition 
of albuminatPs, are generally proportionate to the itrea, and are, 
therefore, like the latter, usually somewhat increased. On 
account of the small daily excretions which are to be consiuered, 
the variations are not always very striking; but with a very 
abundant meat diet quite considerable quantities are sometimes 
observed-double or triple the normal. Thus Parkes found a 
daily excretion of 4.19 and 5.4 grammes of sulphuric acid, 
instead of the normal amount of 2-2.5 grammes; and phosphoric 

1 I shall shortly contribute the details upon this point iu Virchow's Archiv. 
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acid, which, under ordinary circumstances, is excreted to the 
average amoun t of 3.5 g rammes, has repeatedly been seen to 
reach 5 grammes, and even more, indeed, in a Iew cases ; thus, 
Seegen speaks of 6.6 grammes, and Houghton of as much as 18 
grammes. 

The excretion of cltlorine (as chloride of sodit1m) depends 
almost altogether upon its inges tion in the footl , and therefore, 
on account of the increased appetite, i t too is aug mented as a 
rule. Perhaps, also, the heightened secretion of urine exerts 
some influence upon this increase, since, according to Boecker, 
Gen th, Kaupp, and l\Iosler, for each aduitional 100 cubic centi
metres of urinary water 0.22 gramme more sal t is excre ted on an 
a\'erage. P ossibly we may tht1s explain why Gaethgens obse1·vec1 
in his pa tient a somewha t greater tlaily excretion of salt (15.4::! 
g mmmes) than in himself (13.01), under quite the same dietetic 
conditions, unless some special circumstances, such as the loss 
by pe1·spiration, etc. , came into play. 

As regards the behavior of the bases present in the urine, in 
the first place the alkaline eartlts, in combina tion wi th phos
phoi-ic acid, have been found in abnormally g1·eat amount by 
various ob.servers. Thus N eubauer' saw in the urine o[ a dia
hetic child six years old, as the mean of nine clays, a daily ex
cretion of 0.711 g ramme of phospha te of lime (about double the 
normal (1nantity fo1· an adult), and 0.388 gramme of phosphate 
of magnesia (the normal amonnt in the adult being about 0.6 
gramme). Boecker found, in an adult diabetic, 4.239 grammes 
of the two salts together ; Benecke,2 1.11 g rammes of phosphate 
of lime and 1.72 grammes of phospha te of magnesia; J. Vogel, 
the enormous quan tity of more than 30 grammes of lime in one 
day (pel'haps in consequence of an abno!'mal ingestion of lime 1) ; 
and Gaethgens, 0.954 gramme of phosphate of lime and 0.599 o( 
phospha te of magnesia, whil st a healthy person, under like cir· 
cumslances, excl'etes daily only between 0.801 and0.417. Finally , 
Dickinson found, in a woman thir ty-five yea1·s old, while not 

' Journal f. pr~t. Chem ie. LXV IJ. p. G5. 
' Zur Pbysiol. uml Pat.ho!. des phosphors. und Ol:als. Kat.ks. 2 Bcitrag. GOtt.ingcu, 

18.iO. p. 19. 
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upon an exclusively animal diet, an average of 2.7G grammes of 
lime as the mean of two clays- from nine to ten times the normal 
amount; and, while upon a strict meat diet, 3.10 a ntl 3.38 
grammes, together with 0.52 gramme or magnesia (about double 
the normal) ; in other cases the increase of the two bases was less 
considerable, and in still others their excretion did not exc1•ed 
the normal, although it was impossible to discover the causes of 
these va riations in the diet or in an extraordinary ingestion of 
those alkaline earths. Dickinson supposes that a heightened 
excretion u[ lime takes place in those cast's in wh ich there are 
profound changes iu the nervous system, and sel'ks to explain it 
by the large amount of phosphoric aciLl whicl1 is sl't free by the 
destruction or nerve-tissue, acting as a solvent upon the lime j11 

the organ ism, aml thus effecting its excretion. 
There am but very scanty data in regard to the peculiar alka

lies of the urine. It follows, from what has been said about the 
excretion of chlorine, that these, and more particularly the 
sodium, are usually excreted in increased amount. Gaethgens 
also found more alkalies, in combination wi th phosphoric acid, 
in the diabetic than in the healthy person. Dickinson did not 
find the alkaline salts increased. 

Abnormal constituents, apart from sugar, are not infrequently 
found in diabetic urine, and, above all, albumen. The data in 
regard to the freq tiency of its presence are very vaifot1s. perhaps 
on account of its not always being sought for, perhaps also 
because in many cases it appears only a t times. Garrocl fonncl 
albumen in 10 per cent. of all cases, a nd v. Dnsch in 28.fi per 
cent. Smoler observed it in one out of six cases. and 1 myself 
in two ont of sixteen cases, some of which were nncler prolonged 
obsetTation, a nd others seen but casually. The percentage of 
albumen is almost always very slight so long as the quantity of 
the urine is markPcl ly increased, and on acconnt of that inc1·ease. 

Formerly, and even up to the most recent time, this, as well 
as almost every albuminnria, was considered as a symptom of 
"Bl'ight's disease of the kicltwys." The state of the urine is 
indeed suggestive of contracted kidneys, in which likewise a 
pale, clear, slightly albuminous urine is commonly Yoiclecl in 
large quantiLies. But, as has already been mentioned while 
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speaking of the post-mortem appearances, contractPcl kidney is 
fonncl only exceptionally in diabetes mellitus, and, moreover, in 
most of the accounts which mention the albuminuria of diabetics, 
we look in vain for those conditions in the urine which are fottml 
in tbe stages of nephritis which so commonly precede the con
nactecl kidney, as well as for other signs to warrant the diag 
nosis. As a rule-and such was the case, too, in both the cases 
observed by me-the urine contains no morpholog ical elements 
whatever, neither reel nor white blood (or pus) corpuscles, not· 
epithelitun or their detritus, nor casts; as a rule, too, there is 
no hypertrophy of the heart. There is, then, nothing to ju; tify 
the a s t1mption that the albuminuria, which is one of tlte com 
monest occunences in diabetes, is occasionecl by diffuse nephriti$, 
although it cannot be clenic(l that the latter may supervene as an 
exceptional cornplication. The same is trne also of amyloicl 
degeneration of the kidneys, in which likewise the urine is 
observed to be similar to what has been described, although 
generally richet· in albumen.' This, too, is but very rarely found 
in diabetes mellitus-much more seldom, at all events, than albt1-
minuria; and besides, we should only quite exceptionally darn 
venture to diagnos ticate it, in case of very advanced pulmonary 
phthisis, with involvement of other organs. No more should we 
snspect static hypenemia of the kidneys and its sequelre, which, 
to be sure, likewise lead to the evacuation of albumen in the 
urine; for in them the renal secretion di!Iers entirely from that 
of diabetes. Dropsical e!Iusions, particularly anasarca, which, as 
a rule, belongs to each of the three renal affec tions named, are 
very rare in diabetes mcllitns, even when albuminuria is present. 
It is not until the derangement of nutrition has reached the 
highest degree, and death by mamsmus is impending, that redern'L 
makes its appearance in the lower limbs. 

" ' e must therefore assume that the albuminnria now under 
consideration does not depend upon any profound textural 
change in the kidneys, but upon some process less grave, and 

t In nmyloid degener:l.tion, !l.8 in contractccl kidney, the low specific gravity of the 
urine forms, as is well known, nn important sign. Thi1:1 1 of course, would be vitiated 
by the saccharinity in case of coincident diabetes mellitUB. 
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capable or retrogression under certain circumstances, in con
sequence or which either the transitio11 or albumen from the 
blood into the urine is favored, in which case an abnormal condi
tion or diffttsion is present, or else the epithelium becomes inca
pable of assimilating the albuminous nutritive materfal which 
reaches it. It is not likely that the esc,,,pe o( albumen is in any 
wise occasioned by the saccharini ty of the blood flowing through 
the renal vessels, because in the majority of cases of diabetes 
th Pre is no albuminuria, aml because the latter, as has already 
been mPntiouell, is intermittent even while the excretion of sugar 
is uninterrnpted. 011 the contrary, in any nutritive di sturbance 
or the renal epithelittm observed in diabetes, which has already 
been considered (p. 889), the causes of the albuminuria are to be 
found in its hypertmphic swelling ancl fatty infiltration. Now, 
since these changes bo1·der upon the physiological state, and 
form but the very first steps towards pathological changes, the 
appe,,,rnnce and disappearance of albumen from time to time is 
readily intelligible. 

There are still other farts which merit consideration in 
explaining thi s albuminuria, such as, in the first place, the cir
cumstance that, according to Cl. Bernanl' s' statement, injury of 
the fourth ventricle at a point a little above the situation or the 
so-called sugar-point (Zuckerstich) gives rise to albnminuria. 
Since in many cases or diabetes an in-itation of the floor of the 
fourtlt ventricle, analogous to the sugar-point, must be interred, 
it is fai1· to suppose that, if the irritation become more widely 
diffused, albumen as well as sugar may enter the urine, and thus 
the albuminuria of diabetics arise. Mo1·eo1•er, we may suppose, 
at least in cases in which, as is so common, patients take a good 
many eggs with their animal diet, that the white of eggs eaten in 
great quantities occasions alb111ninul'ia, as has been ascertained 
hy numerous investigators since attention was first called to it 
by Patrick Tegart, in 1845. Finally, too, the pyelitis which not 
infrequently occurs in diabetics (see p. 889), may give i·ise to 
albuminuria, but only in connection with the suppuration which 
is present. I t has alt·eady heen mentioned , howeve1·, that pus-

1 Le~ons, etc. p. 136. 
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col'puscles and other mol'phological elements-especially such as 
sel've to indicate pyeli tis, as epi thelium from the pl'l1·i" of the 
kidney - are not, as a rule, found in the albumi11ous urine of 
diabetics. 

Inosite was first detec ted in the Ul'ine of a diabetic by Yoh! ,' 
taking the place of t he gl'ape sugar, which grad ually disappeared, 
so that the melli t n1fa passed into an inosiluria, the other pheno
mena persisting, pal' ticularly the increased urinary excl'e tion. 
The a mount of inos ite was so considerable in thi s case that from 
18 to 20 grammes co ttl d be extracted from the urin~ da ily ; af te1·
wal'cls inosite was found by N eukornm ' al so in a diabeti c, and in 
this insta nce along with sugar ; it was also found by Gallois' i11 
ti 1·e out of thil'ty-eight diabetics; a nd by Knelz (Beitr. I. p. 11!)), 
in one case, togetlwr wi th sugar, too, in varying quan tilies, whilst 
in other cases he fail ed to find i t when, as is more remal'kable, 
the patients hacl eaten considera ble amoun ts of inosite with their 
food (green beans). \Vhat signifi cance attaches to the appear· 
ance of inosite in the udne is thus fa!' wholly obscul'e. Besilles 
diabetes mellitus, inosite occurs also in diabetes insipidus (q. v. ), 
as well as in albuminnria (twice in twenty -fi ve cases, according 
lo Gallois), undel' qui te unknown conditions. In one instance 
ab o Gallois saw inosite alternating wi th sugar in lhe Ul'ine of a 
rabbit which had been pithed after the manner of Bernard, whilst 
it was absent from the urine of other rabbits operated upon i11 
the same way ; ju;;t as, in general , it is often not found in 
human beings a ffec ted with diabetes. 

Quite recently acetone and alcohol have been discovered in 
saccharine urine, accounting f0t· it; wine-like odor noti ced by 
the older physicia ns- the fo rmer being altogether clue to a 
decomposition of the diacetate of ethyl likewise pl'esent, and ,he 
latter, in part a t least, to thi s cause, a ncl in par t proceeding per
haps from the s11ga1·. P etters fil'"t discO\·ered acetone in tliabetic 
urine, a nd Ka ulich confirmed t11is di scovery in sevel'al cases, as 
did also Alsberg (see Ruickold t), Burresi, Cantani, and o thers. 

1 Archiv f nr pbysiol. ll eilk. 18.58. p. 4 10. 
'Ueber das Vorkommen vou T~euciu , u. s. w. Jn:i.ug.-Diss. Zii rich, 18J9. 
l Comptes remlus. 1803. I. p. 533 , and De l'Iuosurie. Paris, 1804. 
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C. Gerharclt ascertained that this urine contai ning aretone was 
colored red by ch loride of iron, a reaction which llnenefeld t (F. 
Th. Schultze) hacl before noticed in a specimen o[ diabetic urine, 
aml which !eel to the supposition that it contained cliacetic acid, 
from which acetone is readily formed. Rnpstein has recently 
confirmccl this supposition by exhibiting the acid from diabetic 
urine. Rupslein also ionncl alcohol in the same urine, ancl 
Knelz (Beitr. II. p. 216) likewise Connel alcohol in the mine of a 
diabetic, and that, too, in a specimen fresh from the blaclcler. It 
appears from this, that in many cases the decomposition of the 
diacetic acid, a ncl probably also the fermentation of the sugar, 
may begin while they are yet within the blaclcler. :Hore com 
monly this does not occur until after the urine is voided, as we 
may conclude from the grnclual disappearance of the reaction 
with chloride of iron ancl the increasing odor o( acetone and 
alcohol. 

Salisbury 1 professes to have found chole.yterine in the urine 
in diabetes. I myself have seen a sed iment of oxalate ef lime at 
the 1·ery beginning of a case o( diabetes, while yet the urine con
tained but a very small a.mount of sngar, in a woman forty-five 
years olcl, who was under observation for a considerable length 
of time. 

By reason of the irritation exerted by the saccharine urine, 
and particularly the last drops stagnating and drying upon the 
month of the urethra ancl the surrounding parts, a feeling qf 
b1tming, itching, and iliflammation is easily brought a.bout. 
In such cases the fungus, first discovered by Ifannover in clia· 
betic urine, is Connel on the external genital s a lso, under the 
prepuce, etc., as Fdeilreich has ascertained. In men balanitis, 
phymosis, ancl paraphymosis a.re thus produced; in women, still 
more freqnently, a distressing eczema or prnrigo of the labia, 
which incleell not infrequently first call s attention to the dia
betes.' 

As regards the function ef micturition, incontinence is ob
served in many cases, the noctnmal form, in particular, being 

1 Amer. Jour. of the l\Ie<l. Sci. XLV. 18G3. p. 289. 
~These nffectionsu.tc folly treated of by 0. cle Beauvn~1 De la balanite, etc. 1 symp. 

tomatique du diubCtc. Paris, 1875. 
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or frequent occul'l'ence in diabetic children, and on this account 
an examination or the urine shoul cl never be omitted in cas,,s 
or noct umal incontinence. The cause probably lies partly in 
the inilation which a highly saccharine urine exer ts upon the 
wall s or the bladder, and pal'tly in the inability, clue to the 
g1·cat accumulation or urine, to attend quickly enough to the 
desire to ul'inate, or in its not always being felt clul'ing sleep. 

Distutbance of the sexual function is not infrequently ob· 
served in men, the sexual impulse and the power of erection 
diminishing, ancl the testicles sometimes becoming atrnphied, 
and even wholly di sappearing (see p. 890). This decrease or 
sexual power, when it occurs, is, according to Seegen, one of 
the first symptoms or diabetes. As the disease impl'OVeS under 
appropriate diet, the impotence also generally dirnppears, and 
we may often obsen•e frequent altemations of l'eawakened sex· 
ual des ire, and an incl'ease of the diabetic symptoms. The im · 
potence has been attributed to a too scanty SPcretion of semen, 
con esponding to the diminution of the other glandular secreti ons ; 
but this is a conjecture for which there is thus far no foundation 
in facts.' F or the rest, impotence is not by any means a symp· 
tom to be obsel'ved in all diabetics, ancl occasionally indeed an 
inordinately increased Sexual power has been noticed, with fre· 
qnent erec tions and pollutions. In women di sturbances of the 
sexual apparatus are scarcely to be noted; menstruation goes on 
naturally, as a rul e, and , as in any other illness, does not di sap
pear until nutrition has suffered very materially. Even preg
nancy has been seen to take place in diabetic women, according 
to Budge, Seegen, ancl others, but it seems to be frequently 
ended prematurely by abortion. 

B eltavior ef the Digestive Apparatus. 

The two most striking subjective phenomena, incl'eased tllirst 
ancl lmn.qer, are scarcely ever wan ting in a case of diabetes. 
Both of them, and more particularly the thirst, are in dil'ect 

1 Tmmnasi explains the impotence as due to the effect of the sugar iu the blood 

upon the spermo.tozo;1, 
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ratio to the excretion o( sugar, rising ancl falling with it. Fari
naceous ancl saccharine foocl, which make the urine richer in 
sugar, therefore usually very quickly increase the thirst also. 
The patient's sense of' taste is commonly altered, being stale ancl 
clammy, and not infreqnently, too, clecicleclly sweet-the latter 
being clue prnbably in many instances to the presence of sugar, 
which, according to MacGregor, Nasse, IIeller, ancl Lampfer
hoff,' is often found in the oral cavity. The transformation of 
the sugar into lactic acicl is probably also the cause of the oral 
jl. nicl in diabetics almost always showing an acicl react ion-at all 
event;;, much more commonly than in a healthy person. Proba
bly, too, the not infrequent occurrence o( the thrush fungus in 
diabetic is clue to the same fact (Friedreich). 

The sali1•a proper, especially the secretion o( the paroticl, 
when carefully collected withont admixture of remains o( foocl, 
mucus, ancl the like, has not generally been found to contain 
sugar (Bernard, Guenzler, l\Iosler, Hamack, and Knelz), but in 
a few cases it seems to have containeLl sugar (Jordao, Koch, and 
P avy). Its reaction is sometimes found alkaline ancl sometimes 
neutral or feebly acicl, wlwreas, as is well known, the normal 
paroticl sali va is always alkaline after the ffrst stagnant drops 
haYe flowecl off. Kuelz (Beitr. II. p. 5)-found the same differ
ences also in the reaction o( the saliva from the submaxillary 
glands. 

The tongue selclom shows a normal state in well-markecl cases 
of diabetes. According to Seegen, it is almost always increased 
in thickness, breadth, ancl volume, and commonly shows fine 
fi ssures ancl indenta tions, swelling of single papilll!'l or of whole 
groups of papillre, and thickening o( the epithelial layer, with 
islets of marked denudation. In milder cases, however, the 
tongue i commonly enough quite normal , or it is sometimes 
hea,· il y coatecl, and at other times again strikingly glazed ancl 
reel, so that in general its appearance varies widely, according to 
the state o( digestion ancl the occurrence o( improvement or ag
gravation of the general concli ti on. 

In acl vancecl cases the gu,ms are often softened and swollen, 

1 In Karth, De DyscrasLl Saccha.rio:i.. Diss. Bonn, 1840. 
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and bleed readily; subsequently, especiall y in somewha t elc1erl y 
persons, they gmdua lly shrink, the roots of the teeth beronw 
exposed, and the teeth so loosened as to fall ont upon the slight
est occasion. Caries of llte teetlt is quite common in diabPt ies. 
apparently in consequence of the habitual acidi ty o[ the ora l 
ffni cL 

The appetite ancl digestion often remain for a long time 
unim paired, and, as has repea tedly been saicl before, e\•en un 
usuall y hearty food, especially the saccha rine and starchy, 
alwnys seems able to appease the hunger fot· :i short time onl y. 
Ent not in[requently, indeed, temporary di sturbances of diges 
tion take place, wi th signs of a gastric or intest inal catarrh , and 
such derangements a re especially occasioned by a protracted, 
unifol'ln, highly animal diet, thus impairing the effect of dietetic 
trea tment. 

" ' hether the gastric j itice contains sugar has not yet bPen 
positively ascertained, but it is very likely that sugar may pass 
into it as well as into o ther secretions, especially as CL Bem ard 
succeeded in detec ting sugar in the stomach of animals a [ter ha v
ing injc•c tecl i t into the blood, and as Polli, lllacGregor, Sc!tar
lau, Ht'll er, and Prick found sugar in the gastric contPnts YOm 
ited by diabe tics, even when hydrocarbons (i. e., vegetables !) 
were excluded from the food . Griesinger' s objection t ltat this 
sugar may have been formed in the stomach by decomposition o[ 
the albuminates can scarcely be considered as wa rranted in the 
light o[ present views of the behavior of albuminous substances 
in the intes tinal canal. In two cases Kuelz found sugar in the 
ffuid obtained [rom the stomach with a syphon during fast ing, 
both cluring and a fter the diges tion of meat. F onberg ' had pre
Yi ously sought in vain for sugar in the vomi ted ma tter. N othing 
is known in regard to other a nomalies of the gastric juice. Bou
chardat' s sta tement in regard to a peculiar ferment in the gas· 
tric juice of d iabeti cs is clevoid of fo unda tion. 

Defecat ion shows no constant character, but, if there be no 
intestinal catarrh, a tendency to constipation is usuall y present, 
perhaps from the dry ness of the fa~ces, which in turn depends 

1 Ano. der Chem. und Pharm. LXHI. 3. 
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upon the g reat losses of water through the kidneys.' Animal 
food, too, so long as it is well borne, farnrs constipation, because 
less of it remains undigested than of vegetable food. Sugar is 
founcl in the stools only when thern is diarrhcca, and not always 
e\'en then; in the ordinary solicl motions of the diabetic it is not 
found at all, or only in doubtful traces (lleller, Beckn1ann in 
Gaethgens, P ettenkofer and Yoit, and Kuelz). Not infrequently , 
as was not iced by the older physicians, the frnces are very defi
cient in bilia1·y pigments, and even of a clay-like appearance. In 
the olcl accounts by MacGregor and Li man we find mention of 
the f;l'ces containing urea, which must ha\' e been founded upon 
faulty methods of examination. 

H WP except the formation of sugar, morbid phenomena on 
the part of the liver are but seldom met with, although in cor
pulent patients, who are remarkably prone to diabetes (p. 867), 
we may discover an enlargement of the lh·e1', clue probably to 
fatty infiltracion, and giving rise to no discomfort. Quite as 
little does the hypenemia of the liver, so often found in the dead 
body, betray itsel( by specially noticeable clinical phenomena. 
Sonwtimes jaundice appears for a time, either as an accidental 
com plication clue to a catarrh of the duoclPnum, as I myself 
observed in one case, or as the result of compression of the bile
ducts by the overloaded blood-vessels or by the enlarged glancl
c••lls (p. 885). In the case which I observ rcl, no bile-pigme11t 
roulcl be detected in the urine by means of Gmelin's test, per
haps because it was too dilnte. It will be readily conceivrcl that 
ou1· knowledge of the state of the biliary secretion during life 
amounts to nothing. So, too, in regard to its conclition in the 
artificial diabetes or animals, we fin cl confli cting statements. 
Kuehte ancl Ur iclenhain ' having seen it continue unchanged 
after the operation, whilst Naunyn obsen·ecl it to become 
decreased in amount. (In regard to the post-mortem sacchar
inity or the bile, see above, p. 892.) 

1 Boecker found 68.G per cent. of water in the freces of a. diabetic, as the mean 
of six da.ys' observation, the normal percentage being, according to Berzelius and 
ll'cl18f1ru1 from7:Jto75. 

~ Studien des physiol. lostituts in Breslau. 1863. p. 69. 
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Stale of /he Respiratory rlpparalus. 

The pa tient's breath commonly emi ts a peculia r, npple-like 
oclor, similar to that of the urine (p. !JOi) , and it i' most probably 
clue. like the latter, to acetone, and ped1 aps a lso to alcohol. 
Bu t the great diffi culty of a n examina tion of t he exp i1·ed a ir 
has thus far prec luded the recognition of thi s substatll' <'. (::iee 
Rupstein. ) 

or the g raver affeC' tions of the respirato1·y appam tns, chronic 
p1ie1111w11irt leor/i11r1 to plilhisis is a lmost the onl y 01w . as was 
stated unde1· t lie head o[ pa thological a natomy, al thongh. w1•re 
we to trust to the clinica l phenomena nlone, we shoultl look 
upon i t as less [req1w nt than the au topsi»s indicate. Thu :<. in 
rnany cases, pa rt ie ularly in pat ients under ra1·orable su1Touml
ings and goocl dietetic condi tions, it is den•loped exceedingly 
:'lowly, ancl g ires ri se to ,-ery li ttle trouble, so that it orL<'n 
remains wholly latent or onl y attract:' att<·ntion at its n•1-y out 
set by the phenomena of a ca tanh of the apex. In severe cases, 
on the other ha nd, it may pursue a \'ery rapid conrsP, ancl prove 
the cause of death when ex tensive 1Psions ham takl' ll place in 
the lungs. The a t t mpt has been macle to trace the der elopment 
of the pnlmonary phthisis of diabetes to the great loss or water, 
the clt'ying or the tissues. and tlw rPs ulting te ndency to caseifi
eation. to des truction of inflammato1·y collections ; but experi 
Pnce in diabl'tes insipid us-upon which, in spite of the heightened 
excretion o[ water. consum ption does not supen'ene with a fre
quPney in any wise striking (see" Diabetes Insipiclns")-does not 
speak ,· ery much in fayor of this ,·iew. Still less tenable is 
Pa uco111wau-Dnfresne's theory, accorcling to which the lungs 
betoll l\' cl ispased in consequence or tht' gTeat stra in which they 
han• to unclergo in the combustion of thP great quant ities of 
sugar JWPsent in the blood. F or, in the first place, the sugar is 
not ox iclizecl nt all, or only in t he smallest a moun t ; then. it is in 
just tho·«' mild cases in which the suga r formed from the meat 
cliet, and oftPn a porti c n, too, of that coming rrnm the veg<' lnbles 
taken, is ns, imi lat ecl or " burnt;· that t he lung-affect ion more 
rarely occ urs; a ncl further. a lwightenecl ar ti r it y o[ the lungs 

VOL. XV J. -58 
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has rather the power to prevent than to favor their becoming 
afiected with chron ic pneumonia and tubp1·culosis; whil t, 
finally , the notion that the lungs are roused to greater activit.r 
by the prpsence of sugar in the blood is wholly grntui to us and 
destitu te or foundation in any known facts. \\'e lllll"t therefore. 
it would seem, impute the tendency to pulmonary phthisis to 
the abnormal conditions or nutrition which are associated with 
the presence of unnaturally large amounts of sugar in the blood, 
and to the general rnarasmus. 

The symptoms of the pulmonary phthisis of d iabetics do not 
differ from those of the ordinary form of the disease. It need 
only be mentioned that sugar has been found in the bronchial 
mucus, and in the expectoration, as a whole, of such patients 
(Trousseau, Clinique l\Iedicale; Kuehne, Lehrb. der physiol. 
Chemie. p. 24 ; co111parn also p. 832) . 

The gangrene of the lungs, which has occasionally been found 
post-mortem (p. 883), has this pecnliarity : that, contrary to what 
happens in pulmonary gangrene under other circumstance$, the 
sputu111 is entirely odorless (see Monneret, Arch. gl>n. 1839. \T 
p. 800; Gric>singer, I. c.; Charcot, Gnz. hebd. 1861, .\oi1t 23; Kuss
maul. I. c., p. 0) . Griesinger supposes tlmt in the body of a dia
betie, pervaded with sugm· (and lactic acid), changes 111ay go on 
of a different character from those which othPrwise take place in 
disintpgrating ti ss uPs, so that the a.mmon iacal compounds or 
volatile acids which, under otlwr circumstances, give ri se to the 
stench in pulmonary gangrnne, are not developed or are very 
speedily changed. I consider it not unlikely that the volatile 
ethereal or al coholic materials, such as acetone and alcohol, con
tai110d in the expired air, may, on the one hand, hinder the decay 
or the debris of gangrenous ti ssue, and, on the other hand , dis
guise the foul smell, thus acting as disinfectants and deodorizers. 

State qj' the Nervous System and of the Organs of Special 
Sense. 

In onl' prev ious di scussion of the etiology and pathological 
anatomy of diabetes we referred to its association with affections 
of the nervous system and to their mutua,l causative relation~ . 
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and we mentioned that it was not at all ran' that a palpable 
lesion in the neig hborhood of the medulla oblongata or of the 
sympathetic nen ·e-tracts was to be looked upon as the imme 
diate cause of the disease; also that pronounced mental affections 
might precede diabetes or become developed during its course. 
But not only in t hese cases, but also in the numerous others in 
which no marked focus of disease is to be found in the nervous 
system, manifold nervous disturbances are present, which, how
ever, do not always show a specially characteristic sta mp, and 
which often enough betray themselves by such slightly expressed 
changes in t!te general health or in the several functions, that 
nothing but careful observation is capable of detecting them or of 
estimating them aright. Varying moods, initability, a tendency 
to sadness and melancholy, a feeling of dullness and disinclination 
to bodily or mental exertion, are of common occunence in diabe 
tics, except possibly in the very mildest cases, and even in these 
cases we may ascertain by close questioning the presence of one 
or another of these symptoms, or that headaches or abnormal 
sensations in the limbs-a feeling of being a ·Ieep, fo1·mication, or 
even neuralgic pains, hyperresthes ia and partial an1csthesia are 
perceptible ; that the sleep is disturbed, or that the memory is 
becoming impaired, and so on. According to Bouchardat, it 
wou ld seem that weakness of the m~m ory i11 particular occu1·s 
ten times as often in diabetics as in other persons of like age. 
j)fotor disturbances are less common than the sensory, with the 
exception of general rnuseulcir weakness, which is probably to 
bP refe tTed rather to defective nutrition of the muscular ti ssue 
itself by the saccharine blood than to changes in the nervous 
system. Muscular twitchings often occur, howeve1", and even 
severe co1wulsions, especially in the lower limbs, whilst paraly 
ses are scarcely ever present unless they depend upon some gross 
lesion of the central nervous system, such as an injury, a tumor, 
and the like. 

The decrease in tile sexual desire also depends upon a pri 
mary change of nen ·ons organs, particularly upon an exhaustion 
or functional insufficiency of the uen'ous appat·atus wllich pre
sides over erection (compare also p. 909). Finally, vaso-motor 
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a11d trophic ili s tnrbances not infrequently occnr, which will be 
<liscussed further on. (8ee ··Skin.") 

.\. lll'Culiai· combination or ne1Tous disorder;, which has come 
to be designated as diabetic coma, occurs frequently towards the 
end Of the disease, and for the most part SOlll PW hat Sllddenly. lt 
sePms that l'rnnt first recognized this assemblage of sy mptoms, 
and pven tlwn noticPd that forced marches and journeys, as well 
as fati guing walks or excesses at table, pa1ticulady favored the 
Ol'l'unence of these peculiar pl1Pnor11ena. 8incp that time v. 
Dnsch. Pt>U(•rs. Grh:.singcr, Foster, B1u~rs('haper.t Ililton Fagge, 2 

Tay lo1·
1

3 and Ku ssmaul have made si111ila1· ob:::;ervations, and th e 
lattr r <'specially has g iv en a thornugh account of thrsP phenom · 
Pila Sometimes suddenly without any pn•monition. sometimes 
aft Pr a brief stage of agitation. with gPnP!'al unmsi ness, oppres
sion, anxiety, and pain in tlw n'gion o[ the stoniac h, the patient 
becomes somnolent , tosses about re:::;tle::ssly, generally groaning · 

loudl y ; tlw pu lse becomes excessively frequent, the arterial ten 
sion is low, the breathing is hastenecl and tlt•ep. although there 
is no impediment in either thP upper or lowp1· pol'tions of the 
respirat ory apparatus; the extrem ities bPcome eool, and even the 
gP nernl tempernture of the body fall s below the normal, and 
finally dea th ensues amid the deepest coma. sometimes after the 
supervention of twitch ings. 

The whole aspect presented by such patients, as well as. in 
pa1tir11lar. the exceedingly sudden and 11nex pert<'d superv<>ntion 
of so th•acl ly a catastrophe upon a condition prev iously tolerable. 
with no sig- 11 of immediate· clanger, rnakp,; it probable that we are 
dealing with a sort of poison ing. and that. too, by somp sub 
stanee arising within the body of the diabPtie himself. The 
phenom<'na do not correspond to those of a unc mic intoxication. 
which many anthors are inclined to assume, and indeed, with 
the unimpeded tlow of urine, there is no occasion for its develop 
mpnt. The appParance of acetone in the blood (see p . 891) may 
rather, as PPttr'l"S would havp us believP, be the cause or these 

1 P!Otzliche Todesfiille vou Diab. mell. Dias. Leipzig, 1870. 
~Guy's Hosp. Report.a. XX. 1873. p. 173. 
' Ibidem, p 521. 



SPECT AL SYMPTO~r _\TO LOG Y . 917 

peculiar phenonw na, espec ially sinee, as Kussmaul has shown, 
very large closes of ace tone gi,·en to animals gi,·e ri se to symp
toms of poisoning in many respects like these ; but the effec t of 
acetonremia in man is not yet sufficiently well known to allow of 
a positive conclusion_ Besicl es. the effec t o( a lcohol is probabl y 
present al so, it being developed from the diacetic acid at the 
same tim e with acetone (see p. 907), and perhaps that of still 
othe1· unknown substances. \Vhether exerti on and agitation, 
which in most cases precede the outbreak of these symptoms, 
favor a sudden accumulation or ntl inc1·eased formati on of such 
substances, and, if so, in what manner, is thus far bnt a matter 
of conjecture. 

Q( the organs Of Special Sense, the eyes are Yery freqtwntly 
affected in diabetes. The most common form of di sturbance of 
vi sion is occasioned by the f ormolion qf r·atruad. .\ rrord ing 
to Roberts. it orcnr' once in 45, ancl. according to Boncha rda t, 
onre in HS diabetics. whil st Griesinge1-. in a coll ect ion of 225 
cases, fo und eatamct mentioned in 20 1 and c·onsid0rs en:·n thi s 
number as too small. lt is for the most part in advancecl cases 
that opacity of the lens occ n1·s, espec ia ll y thosl' in whie h a n 
abundan t excret ion of sugar is going on; bn t it also happl'ns 
that a ttention is first direc ted to the di aJ)(' tcs by the disturbance 
of vision, and more especially by the \' P l')' acute forma tion of 
cata ract, compl eted in a few weeks-particul arly if, as is excep
ti onally the case, the other symp toms are not very severe or 
annoying to tl"' pa ti ent. As a rul e. both eyes a re attacked. as 
is usua lly the ras<' wi th cataract from in ternal ranses ; bu t it is 
seldom that tlw opac ity adva nces wi th equal rapid ity in the two 
eyes, b ing behi ndhancl in one (rather more commonl r the lPft, 
as it seems), so that patients do not always become totally blind, 
for the reason that they do not live long enougl1 for a perfect 
cataract to form in the second eye. The prospects from an 
operation Ior catarac t are, in general, less farorabl e in diabeti cs 
than in others. alth ough full statistics in regard to this poin t are 
wan ting, since the results of cata ract operations, in general, are 
much more fa,-omhl" now than fo m1 erl y. 

The orig in of eata ract in diabetes was forn1 erl y at tributed to 
the withdrawal of water, ou the strength of Kunde's experi-
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ments, 1 who succeeded in producing an opacity or the lens in 
frogs by desict'alion or by the introduction of substances hal'ing 
a strong aflinity for water. such as t'ommon salt and sugar, 
under the skin-experiments which were afterwards repeated 
with the same result by Richardson' and \\'<>ir Mitchell.' On 
tbe other hand, A. v. Graefe, who first studied th~ pathology of 
diabetic cataract on the basis of an abundant experience, cor· 
rectly pointed out that such lenses do not, like those of frogs, 
lose their opacity by being laicl in water, and that they do not, 
like the latter, show any formation of vacuoles in their interior. 
Experience in diabetes insipidus, wbich does not specially pre
dispose to cataract, also tells against its origin in mere depriva
tion of water. The abnormal constitution of the blood, its 
saccharinity, as well as that of all the tissue-juices, seems rather 
to influence the nutrition or the crystalline lens. and to favor the 
formation of cataract. This tallies with the observation that it 
is, for the most part (although, acconling to Griesinger, not 
invariably), seen in conjunction with an abundant excretion of 
sugar, and that, by imp1·01·ing the cliab~tic symptoms, we see it 
rE>main stationary, ancl increase upon the reappearance of sugar, 
of which Seegen has contributed two striking examples. For 
the rest, sugar has repeatedly been detected with certainty in 
diabetic lenses, as by Goldschmidt' of Breslau, 0. Liebreich 
(TL Scl1midt),' Fehli ng (R. Berl in),' and Stoeber.' 'rhe aqueous 
humor and the vitreous bocly have also occasionally been found 
to contain sugar (Carius-Knapp and Lohmeyer).' 

Still other disturbances of vision occur in diabetes, although 
not so frequently as cataract; thus, accorc1ing to v. Graefe, 
especially in the marasmic period, partial paralyses of accom
modation, corresponding to the decrease of power in other 

1 WUrzburger Verha.ndl. VII. 1856; and Arch f. Ophthalm. III. p. 275. 
'Journal de la. Physiologie. 1860. 
8 Amer. Jour. of the Med. Sciences. 1860. p. 108. 
4 Cite{} in Osso1()idzki. 
& v. Zehender's 'Monatsbl. XI. 1873. p. 492. 
'See Grriefe and &temisclt, Rdb. d. Angenbeilk. V. p. 271. 
'Compare Rnapp, in v. Zebender's Monatsbl. 1863. I. p. 168. 
8 Ztschr f. mt. 1\Ied. N. F. 1854. V. 
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groups of muscles. ~\ccordi ng to IIaltenhofl',' we should include 
nndPr this head ma11y o[ the visual derangements wliich were 
for merly designated as sligllt antbl!Jopias without objective 
signs (Lecorche),' espec ially as they may be im pro1·ed by con-
1·ex glas es, and, according to Pa1•y, by calabar bean also. In 
such cases the visual power commonly improves again with the 
improvement in the general condition and the increase of mus
cular strength. Furthermore, we observe p ersistent and gen· 
erally incurable wnblyopia, gradually passing into progressive 
atrophy of the optic nen ·e, a form which, according to v. Graefe, 
Lf'corche, and others, apparently depends upon cerebral lesions 
whieh lead to trophic disturbance in the vicinity of the optic 
nerve. Finally, hernorrltagic and injlamrnalor!J a.ffections of 
tlteretina are obsened, resembling retiniti s albu minurica (J aeger, 
Desmarres, Galezowski, and Haltenhoff), and that, too, in some 
eases wholly unconnected with albumen in the urine. 

Impairment of the hearing, without recognizable rausP, has 
likewise been noticed. but, on the 11·hole, rarely (in one case by 
.Jordao, in tlu·ee by Griesinger. an(l in one by Kuelz, Beitr. I. 1). 
Far more frequently " nervous roaring in !lie ears occurs, 
depending apparently upon anmmia a nd debility, and di sappears 
again with the improvement o[ the streng th. Together with 
impa ired hearing, J ordao found in his case a bluntin,q of tlte 
senses of smell ancl taste (for pepper). \\'e ha v<> alrnacly men· 
tioned other derangements of the taste due to digl'sl ii·<> di sturb
ance~ , or au ab no1·ma l condition of the fluids of the mouth (see 
p. 910). 

In conclusion, as regards the secretions appertaining to the 
organs of special sense. it should be mentioned that sugar has 
been found in the teat"s by Fletcher and Gibb, but not, on the 
other hand, by Kuelz (Bein·. II. p. 134), even when the patients 
had eaten freely of the hydrocarbons. Lampferhofl' ' and Fletcher 
state also that they have found sugar in the cemmen of the ears. 

1 v. Zehender's 1\Conat.sbl. f. Augenheilk. Oct. 1873. p. 291. 
' Gaz. bebdom. 1801. p. 717. Sur l'amblyopie diabCtique. 
3 Ka1·tl1. loc. cit. 



020 SENA'fOH. -DlABETES :'llELLITU~. 

State of tlte External I ntegllnwnts. 

Dryness of the skin is a rnry com mon phenomenon in dia· 
betirs, but it becomes excessi»e only when the excretion of urine 
and sugar is ,.(•1·y great. rrhen the skin becomes rough, harsh, 
:ind srudy, and shows fine, branny clesqnamation in it :::; larger 
folds. So soon as pulmonary ph th isis i, atltl1,d and has adrn.nced 
moderately, hectic swectls are usually uot wanting, notwithstand
ing the existence of copiot1s urination , although they are perhaps 
not so profuse as in other consumptives. Nor is it so very rare 
for d iabetics to show copious general or local sweating, espe· 
cially upon moderate muscular exertions, such as would not have 
made tlwm sweat when in health. In rare in stances also l'~Y"i'-<Sire 

.01iloteral sweolin.'7 has been observed-once by Koch 1 and 
Nitzelnadel,' upon the left half of the face, in a !llan thirty years 
old; twice by Kuelz. in a !llan tifty-one and another forty-six 
years old, upon the left and right halves of the fac~ respectively, 
in eonnPction, apparently, with changes of the sympathet ic on 
the affected side. 

That sugar may be present in the perspiration was known 
to the older physicians (Autenrieth and otlwrs), and \\"i llh 
not iced that the branny scales fro111 the skin of the legs had a 
de<' id<'dly sweet taste. P erhaps. however, the remains o[ dried 
urine may have g iven ri se to the taste in those cases . But thP 
sugar is not round in all patients. or at a ll times in one ancl the 
same patient. MacGregor, Lehmann/ IloPfle,' Stork vis/ RankP,' 
and Kuelz (Beitr. TI. p. 135) sought for it in vain, tlw latter in as 
many as ten cases. On the other hand, Nasse, ll <>ll er. Lamp[er
h off, Landerer,' Fletcher, Semmola, • Griesinger. Bergeron and 
Lemaitre,' a ncl Koch fotrnd it. and sometimes, indeed, in very 

1 Uebcr D. mell. Di!=!s. Jena. 1867 
'Ueber nerviisc llyperidrosis und Anidro..;is. Di<J<J. Jenn. 1867. 
3 Lehrb. der ph:r;•iol. Chemie. IJ. p. 330. 
4 Chem. uncl Mikrosk. am Krankenbctte. p. 30G. 
~ Sf'e l ~ogel. p. 484. 
• Pav,1/, p. 104. (of German edit.) Anm. vou Langeiibeck. 
'Sec Cam1tatt's Jahrcsb. 1846. Tf. p .. 1'.2 
8 Comptcs rendus. 1855. Sept. p. 4:~0. 
'Arch. g6n. de mCd. JV. 1864. p 173. 
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notable quantiti"'· FIPtcher, for insta1wP. Pxtrarted ,ix anrl a 
half grainR o( RUga1· from a piece O( flannel t)ll"PP inches squarP, 
whieh had lain on lhP 'kin for forty-eight hou1·s; FostPr found 
six gmins to the ouncP in one case (X lll. ): and ~Pmmola about 
two })Pl' cent.; and the Jattrr, as well as Griesinger in parti('n}ar, 
obsen·Ptl that the sugar was wanting or considerably decreased 
in the urine so long as it was being exc1·ptecl in the sweat-a cir
cumstance which, as Griesinger rightly points out, may easily 
cause a deceptive appearance o( improvement. 

lhiesst'n 1 tell s of a soldier, thirty-three years old, whose 
copions lwrspi rat ion smelt of sour apples, ancl madt' his linen 
quitP st iff, and did not subs ide until the signs of specific diabetes 
had plainly appeared. 

l frliing qf" llir skin, as has already been Rtated (p. 008), is 
very commonly met with on the genitals, b(ling then g-e11Prally 
dm) to thp dried urinary suga.r : but ::::ometirnes1 too, it is fpJt in 
the whole 'kin or orer large areas. without any disco1·emble 
anrrtomirrrl rhangP. RO thrrt it is probably a pUl"ely llPrvous phe
nomenon, occasionecl by the inita ting effect of the saccharine 
blood upon the sensitive terminations of the nerves. or by central 
distmbances. The abrasions occasioned by scratching. as well 
as other sli ght injnries of the skin, blistered stu·faces. and the 
like, often hea l with surpri sing- difficulty, spread in a malignant 
manner, ancl become ga np;L·enous. 

As a general thing. there is a g reat tendt>nry in diabetic 
patients to inflammations and the format ion of abscessf's in the 
skin, more especially to j'urundes and carbuncles. The forn11>1·, 
in particular, may appear in great number at a tinw, while .\"Pt 
the other phenonwna are not l'ery well marked, and may tirst 
ca ll attention to the diabetPs. Carbuncles, on the other hand, 
do not appear, as a rnle. until the later pe1·iod of the disease, 
and they are then not infrequently the immediate cause of death. 
Occasionally, to be sure. carbuncles also appear in P'''""ons in 
whom previously no signs of diabetes havP been recog-nized. but 
in whom the disease is first discovered dming- the progress of the 
carbuncular affertion. A. 'Vag ner has collected a few such cases 
from the obspn•ations of himself a.nd others. 

------
- - 1 Diss. de pbosphoruriii et d. mell. Grouiug. 1818. ::>ee in Griuinge1'. 
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But other forms also of gangrnie qi' the skin and gc111gre//e 

of indi1:id11a1 members, the toes 0 1· even a whole limb, are of no t 

i
0

n[reqnent occunence. i\Iarchal de Calvi particularly called 

attention to this occu1..-ence of gangrene in diabetics, which had 

already been noted, but not ca refully obsen·ed, by the ea r]i p1· 

observers, such as Carmichael, 1 Cliampouillon, 2 Lanclo uzy, 3 and 

Billiard;' and numernus observers have establi shed its fre

quency. The symptoms and course of this gangrene are very 

like those of senil e gangrene, and this perhaps has led to the 

supposition that, in the one case as in the other, an obstrnction, 

intiammation, and degeneration of the arteri es lay at its founda

tion. Now, although an 11 obliteration " of the arteries concemed 

Jias been found in rnan y of the cases of gangrene in diabetics 

examined after death, yet the proof is not thereby furni shed 

that this was the causP of the g:.rng-rPnP; and, in particular. 
embolic and atheromatons processes, which are the usual causes 

of senil e gangrene, have not been found , except in persons of 

advanced years. According to Dickinson. degenerations of the 

arteries would seem, indeed, to be remarkably rare in diabeteB. 

and he therefore seeks for the cause of the gangrene in a defi

cient nutrition of the tissues by the altered blvod, or in an 

abnormal coagulability of the latter. 
Falling-out ef tlie nails, without any appearances of intlam

mation, was seen by Fol et' in a cliabetic woman. 
Lastly, cedr:mci takes place, especially of the lower limbs, 

mostly as the result of advanced cachexia, and only exception

ally of a complicating severe affection of the kidneys. (See 

above, p. 905.) 

General Pltenomena. 

The general health remains for a long time und.isturbed in 

the slighter cases of diabetes-those which develop slowly, and 

in which sugar appears in the urine, in general, only after eating 

1 Med. Times. X. 18-W. p. 110. 
2 Gaz. des h6pitaux. 1852. p. 190. 
3 and 4 lbicl. No. 51 and p. 212. 

~ Gaz. hcbdom. de ml'<l., etc. 1874. No. 5. 
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vegetables, ancl again disappear,;, wholly or for thP great<'!' part, 
aft<•r refraining frn111 tlwm. ~\.. proneness to fat igtw1 howe\·er, 
and a decrease of bodily, ancl oft~n of mental power, generally 
set in very early, but they are commonly so slight that they are 
only noted ancl observed by very careful persons. Since many 
of these patients are well favored and even remarkably corpu
lent (see p. 867), their outward appearance in no wise reveals 
anything morbid. ancl it is only when they leacl an injudicious 
mocle of li[e tl1 at their appearance depreciates rapidly, as the 
excretion of sugar, the thirst, ancl the other symptoms get the 
upper hancl. The disease behaves cliITerently in the severer 
cases, pursuing a more rapid course, with the typical phenom
ena in the l1ighest perfection. Patients of this sort often become 
emaciated in an astonishingly short space of time, to such an 
extent as happens only perhaps with cancers of the internal 
organs; they grow old prematurely, have a cool ancl clry (and in 
the very advanced stages also a bluish-reel) skin. and usually a 
clepressecl and anxious expression of the countenance, which 
derives something peculiar also from the smacking and choking 
movements of the mouth and tongue, which are constantly dry . 
To such patients, indeed, we may apply the sonwwhat exagger
ated expressions of experienced physiria ns, " that the mf.re 
look o[ a diabetic is often abundantly sufli cicnt to reveal the 
nature of tlte disease, without the necessity of pu tting a single 
que,;tion." (See Pavy.) 

F e11er, in the absence of inflammatory complications, does not 
occnr in cliabetes; on the contrary, the temperature is very com
monly, as was found by Bonchardat' and many others after 
him, somewhat below the normal-between 95. 9° and 97. 7° F.; 
and even temperatures as low as 93.2° F. have been observed in 
the axilla (J. Yogel and Dickinson). It is generally patients 
very far advanced in the di sease and highly emaciated who show 
such a low temperature. It is caused by just those particular 
cirnumstances which are found in severe cases associated with 
highly impaired nutrition: in the first place, chiefly by the dis
appearance of the subcutaneous fat, thus highly promoting the 

1 MCm <le l'ac'1d. de m&l. 1852. XVl. p. 157. 
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escape of heat: and, in thP 11 .. xt plaee, by till' ingestion of large 
quantities of cold drink to allay thirsl. The influence of tlw 
latter was particularly ascertai1wd hy J<'ostPr (C'l i11. ?ll<'<l p. 264), 
in nn experiment in which he llH'asm·pd the te111pt>ra.turt,, of a. 
diabetic whom he had take his dri11k cold at one lirnl' and warm 
at the next, the conditions othenvise being thl,, ~amp as far Uti 

possible. The following table show:; the results: 

- .1Mc11ndllilyt.cmp<>r 
11~urc. 

I. 
II. 

III. 
IV. 
v. 

VI. 
Vil. 

VIII. 
IX. 
x. 

97.3° f'. 
97.1 
97.7 
9d.4 
98.a 
98.:l 
!)7.9 
98.4 
98.2 
97.2 

100 ounces. 
92 <. 

11 2 " 
100 " 
112 ,, 

112 " 
96 " 

100 " 
100 " 

96 " 

} Cold drink only. 

1 
I 
~ Warm drink only. 

i 
(Cold drink only. 

1' ______ _ 

Finally, too, the loss of sugar and the abate111pnt of heat thus 
resu lting may exert some influence upon the lowering o[ the 
temperature, although it has no such great eITc•ct as was formerly 
supposed, and is now by many, who consid<'r the los:; of "heat 
material" as the only cause of the abnormally low temperature 
of the diabetic. The amount of heat lost in twenty-four hours, 
in consequence of the non-oxidation of sugar, even wpre se\'eral 
hundrnd grammes of the latter excreted daily, is of no impor
tance to an adult man, for the increase oC temperature which the 
body would gain at any given moment by its gradual combus
tion is so slight that it would have no noticeable effect upon the 
normal variations, or would be connterbalancecl by other occur
rences. By wholly depriving a man of food for a clay we should 
scarcely succeed in lowering his temperatme as much as, it is 
asserted, is effected by the loss of a couple of hundl'ed grammes 
of sugar. Now, it is particularly in diabetes, and above all in 
the very highly developed ancl severe cases which show the lower
ing of the temperature, that an unnaturally large amount of 
other sorts oC nourishment is taken-more than enough to cover 
the escape oC sugar aml heat (pp. 898 and 008). But, finally, as 
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Gl'iPsinger has rightly pointed out, there i8 no ronstant relation 
at a 11 between the bodily temperature and the excretion of sugar, 
as wo uld ham to be the case if the lowering of the temperature 
wet'l' governed by the loss Of sugar. 'Ye see in one and tlw same 
pati<'nt, and in diff<'l'ent patients, a normal or a lowe 1· tempera
tun .. with the mo:-it varying degrees of sacc:luuinit r of the urine. 
But, if the obj<>l'tion be made that, in tho,Peast>S ii; which a lower 
h•mperatnn• is found with a trifling ex('l'Plion of ~ugar in the 
urinP, the sugar may be excreted by other ehanneh; than the 
kidneys, then the l'ascs in which the temperatnre is not lowered, 
11otwithstancling a copious secretion of sugar by the kidneys, are 
all the more co11rlusive. 

The di sappea rance of sugar from the urine during intercur
rent febrile affections (p. 874) has been thought to admit of ex
])lanation by an augmentation of all combu tit in• p1·oc(-'sses occur
ring with the fen. .. r, and <H'COrding- ly tlw he ig-ht t• twd te111pprature 
of the diabetic has been rden ed to tlw eom hust ion of the sugar 
wllieh woukl ot herwise ha\·e PScaped nnox idi zt.>tl 'rhe notion 
that fever consists of a simple in~reas<' of th" norn1al processes of 
metamorphosis of Plements has, howPn'r. bt•Pn shown lo be 
unte11able, and it has thus been made clear that the combustion 
of a few hnnclred grammes or s ugar in tw(-'nty-four hours ('[Lil 

accomplish no considernbl e and persistent elevation of tempera
tun·. The reason for thP di sappearanre of the sugar during 
febrilP affections muy pPrhaps be sought fo1· chiPfly in tht' dimi
nution of the food, ancl ,·e1')' likely also in more profound alter
ations of the metam orphosis with which the fPbrilP condition is 
associated. The excrPtion of sugar is not arrestPd by a II febril e 
affec tions, and one and the same febrile disease does 11ot PXPrt 
the same effect in every case, instances of which havp been g irnn 
elsewhere (p. 875). It wa · there pointed ont also that probably 
different cases of diabetes-the milder and the severer-behave 
differently in this respect. If, then, a patient who excretes sugar 
only upon eat ing frePly of hydrocarbons-i. e., whon on veg0ta
bl<' diet, and evPn then not so much as corresponds lo the wholl' 
amount ingested-be attal'ked wi th a febrile affection, during 
which he takes and digests considerably less of the hydrocar
bons, he will natnrally excrete little or no sugar. On the other 
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hand, a diabetic who passes sugar, even LLpon a pure meat d iet, 
will continue, even during the fever, to excrete the small quan
tity of hydrocarbons which he takes wholly 01· in great part in 
the form of sugar. 

:Mention has before been made of some other changes of the 
urine and of the several constituents of the urine in fever (pp. 
901 et seq.). 

·with the aid of the great l\Iunich respiration apparatus, Pet
tenkofer and Yoit have undertaken experiments upon the total 
nutritive changes (Stoffhaushalt) which take place in a diabetic 
person, the results of which are shown in the following table. 
The patient upon whom the experiments were made was a pea
sant twenty-one years old, weighing from fifty to fifty-tini kil o
grammes, who had been ill for several years with increasing 
d<>bility, hunger, opacity of he crystalline lenses, etc., and who 
at the time of the investigation, as it appears from his own state
ment, was in an advanced or severe stage of the disease. 

~ ~ 

Carbon expired. . . . . . . 502 I 7·9·o·' 
By clay ... 

Watery vapo/~;~~i!'~~ .- .... 72.1 75\) 
By clay ...... . 

Oxygen taken 
6J;/1.i~~1.t.... 344 17 .. 9.2 
By day ..... 

Quotient C02 ~b ~1.i~~1~: · . . . 1 OG 73 

621 1 618 

7(;4 762 

680 610 

66 73 74 

629 659 660 

H~~ ~~n 
GJS 612 649 

n~~ ~~n 
6l3 572 578 

I 278 282 ( 
l 294 29G I 

83 83 
By day ..... 90 89 

Urea . . :: :~;'':: .. 2S.5 

By night .. 

Sugar ...... :ny d~j : ... . 
By night .. 

. 75 77 
48.0 ID.4 G2.4 49.8 1 G5.9 

• • l ~~.; ~g.~ i 
52 G44 4G4 429 149 394 535 

• • n:g ~~g i 

100.7 
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Compal'ing this with the ingesta and excreta of healthy 
ttdu lts, and pat'ticulal'ly with such as the same iln-est igators 
found, under circumstances as like as possible. in non-diabetics, 
we find: l. Urea is generally excreted in lal'ger amount than in 
healthy persons on a similar diet, but by no means without 
exception as regards the indiYidnal clays of the expel'imenl. Par· 
ticularly upon a diet free from albumen, the daily excret ion of 
urea of the diabetic (19.4) was considerably less than that or the 
person compared with him (27.7), ancl, what is speciall y remark
able, very mnch- nearly 32 per cent.-less than while fasting 
(28.5), whilst the person compared excreted as much, or but little 
less. under the former condition as under the latter. If we might 
draw any conclusion from this one experiment, it could he only 
this. that in the diabetic a non-awtized diet effects more sav ing 
of albumen than in the healthy. A single experiment, howe1·er, 
for one clay, when the effects of a different diet taken during the 
time immediately prect'di ng must still be in action, does not 
wanant any such conclusion ; and other experience in diabetes 
does uot favor the idea that by excluding albumen frnm the Cootl 
a grpater prnportion of the nitrogenized matter of the body cn n 
be sarnd than in a healthy person. The reasons for the increase<l 
excretion of urea have been given elsewhere (p. 898), together 
al so with the experience of others in rega rd to it. It is there 
stated, also, that P ettenkofer and Voi t, by an immoderate sup
ply of nitrogen, outstripped its excretion in the urine ancl fmces. 
ancl were therefore able to effect an accumulation of azotized 
material in the diabetic person. 2. In all the Pxpcriments less 
mrbonic acicl and watery vapor was excreted, and less oxygen 
taken up from the air, than by the person compared . 3. The 
aslty elements in the urine were proportionate to the increase of 
urea, a nd, like the latter, generally exc<>edt>cl the ingestion by a 
slight amount. (See abo1·e, pp. 903 ancl 90-1.) 

Similar rPsnlts were obtained somewhat earli er by Gaethgens, 
by comparing for a longpr time hi s own sensible excreta with 
those of a diabetic lh•ing under nearly the same dietetic condi
tions. Ile found that in the latter a larger arn oun t of urea, su!. 
phuric and phosphoric acids, ancl chloride of sodium was excret
ed than iu h<·a lth; that more water passed 00' by the urine aud 
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frnces than was contained in the ingesta, prnbahly in consequence 
of the body parting with i t in increased amount; ancl that on ly 
an abnOl'mally small amount of water remained to be di sposed 
or by perspimtion. ~Ioreover, an estimate of that portion of 
the carbon whirh did not reappear in the sensible ex creta incli
cated that the <'rtrbonic acid must also hare undergone de
crease as well as the inspired oxygen. The h eig htened c>xrre
tion of solid const ituents, espec ially urea, was to be explained. 
upon grounds already adduced (see p. SOS), by an increased 
decomposition of rrlbnmen. Under the use of bi carbonate of 
$OCb (7.81 gmmmes a clay), as well as that of lw nzonte of Rocla 
(8.05 g1.,11rnnes ''day), t he intercha nge of matter took essentially 
the ~ame ron1·$e, except that the sensible exc re tion of water was 
not only not cornrecl by the ingestion with the foo<l of water as 
such, but also not even by, in addi tion, that estimatPcl to ham 
resulted from the oxidation of hydrogen a nd from t he loss of 
bodily weight. Thus tilere was no water at all left for the per
spiration, but, on the contrary, st ill more water mn st han• been 
absorbed insensibly, and that. too. in quantiliPs not in accord 
with our ideas of the hygroscop ic properties of the external 
in teguments and of their capacity to tak e up water from Slll'

rouncling media. \Ve cannot avoid suspecting, therefon\ that. 
in spite of e'·ery precaution, there was som.: ::;o nrce of Prror on 
the part of the patient, as is so liable to hnppe11 in <'xperimenls 
upon diabetics. 

A kw observations have been made by others also upon the 
state of one or another product of metamorphosi8, and tlwy are 
in perfect accord with the results already ac1dt1ced. Thus, a 
decrease of the carbonic acicl expired was asserted by Genzke. 
and aftenrn1·ds ascertained in a more exact manner by C. 
Schmidt.' Boecker, and Bartels. A decrease of the carbonic acid 
a nd wate1·y vapor together, i. e., of the so-call ed insensible trcurn
pirrttio'I-, has been estimated by numerous investigators- by 
Yogt, Nasse. Borck(-'1\ Reich, Mosler, Buerger, and Engelmann
Kurlz'-by a com parison of the so-eall ecl sensible ingesta and 

1 Cha.ra.kteristik dcr epid. Cholera Leipzig und l\lita.u. 18:>0. p. 160. 
1 Beitr. JI. p. 32. 
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cxcrl't:i with rcganl to the weight of the hody, afi<'r the method 
or ::iancloriu;. [t cannot be immediately eondud 1·d from that, 
as many, indeed, ha,·e done, that the watery transpiration is 
neces"uily dimini shed, since it may be that the carbonic acid 
alone takes part in the decrease, the escape of wa.tt>r remaining 
undtangell. Thb, howevt·r, i :=<. not probablr, for, in the first 
place, so murh waler escapes with the ~en ~ib l l• Pxcreta, partieu
larly the urine, that there i; little left for transpi1·atio11; in the 
;econd place, i r the dec rea:;e or carbonic acid a l oil!' IOWt' I'" the 
insensible exe r01 a, it must be dimini shed to a quilt> Pxtraordi
nar~' deg rt:'l~, wJ1ich tlH• CO!lllidon Of the })3.tient° ti IJL•n Jth in Other 
re::; pt;lctS scar<·Ply wanants us in thinking; and fi11ally. a di111i
nution of Llw ('uta1wous transpiration, consisting chiPtiy of 
watery vapor, i:; in1l icatt>d by the <lry nPs:; of thP ski n an.I the 
lack of p•' rspiration which i; :;o common. But it rnu:;t 1101 by 
any nH•a11" be co11sidcrnd as a rnl e "ithont excPptio11s, t hat the 
imwnsiblt• i'XCl'Pl:.t Of P\"1-'I'.}' diabPtiC' are at UIJ tillll'S l'l'd tH't'd 
below tlw normal amount. It b morP likely that tlH'Y rnry 
\"PIT nrnd1, a::; K.nclz oh~PIT t•cl in a rn~e. and in particular the 
inst•n::; ible loss of wt>ight may ri sl' to thl' non nal lev<ll again in 
connection with imprn \·enn•nt of tlw othPr phPnomena. 

In t·eganl to the total elimination of water, i. e., th<• s111n of 
that gi\·en off by tllC' ::-;kin1 lung-;, kic.lnPys, an cl inteslilw, little is 
known. It :::;eern s to follow fro111 Gaethgens' i11 ve!:5 tigation, that 
it may be grL•att>r than cor1·(•spomh even to an ingPst ion ~m ffi c i ent 

to qlwnch thP thirst-at all events, g reater than in hl'alt hy per
sons on the same ~ort o[ did. In such a casP, t la--' n, rnon• water 
would Pil ler the ttrine than would eorrespond to the reduction or 
the water or J>Pr>pirntion. aml would ha,·e to b<' furnislu·d from 
thP watN arnl 11y<hogien of the hoLly (:;ee abo1'<', p. 8!H). Jn 
ot1wr l«lSl\~, howPrl'l', the total excret ion of watL'I' may co1Tt>:s pond 
to th<' ing,.st io11 of miter and hydrogen. m· be smaller st ill. only 
th1• cfo-t ributi on or the water being rlt;lll!!!'d, "' that a n abnor
mall y weater po rt ion o[ it goe:; to thP sc·n:;ibl1•c•xnl'ta (the mi1w) 
rhan to the inse11'ible. 

But"''' mu Kt b<'at' in mincl that it is no t the absolllfr a mount. 
of the one 01· the ot her <>xct·etory product, by which, apa1-t from 
the loss of s11gnr. the meta morphosis in a c1iabt•tic is distingui:;he<l 

\'OT.. XVI.-50 
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from that o( a healthy pn;on. but the relotil"1' amount as com
pal'ed with that inges ted. _\. diabPt ir· may PXc t·ete, even at the 
!wig ht o( tlw dbease, quite normal amount; of Ul'ea, cal'bonic 
acid, wate1·, and salts, without st1ffering any loss o[ bodily mate
l'ial; but the quantities are abnormal with regal'd to the food 
taken. upon which a healthy person would either excrete morn or 
gain in weight. The d.iffel'ence is due to the excretion of sugal'. 
If, thel'efore, it be possible for a diabetic to pl'event the excl'etion 
of sugar by selected diet, his metamorphosis will probably not 
diffel' at all from that of a healthy pel'son. Nevertheless, he 
l'emains a diabetic so long as he cannot assimilate hydrocal'bons 
like a healthy person. On the othel' hand, a diabetic who should 
excrete sugal' even when on an exch1sive and l'eally pme albumi
nous diet, "-ould behave abnormally undel' all circnmstances
which has not yet been obsel'ved. 

Finally, be it remembel'ed that, as I have statec1 above (p. 
89!'.I), a specific destruction of albumen seems to occur indepen
dently of the augmented ingestion of nitrogen and of the height
ened secretion of nl'ine. 

Theory of Diabetes. 

A theol'y of diabetes, in Ol'del' to be satisfactory, should (1) 
explain the appeal'ance of sugar in the urine, and that, too, in 
quantiti es readily recognizeil; and (2) establish the connection 
hl' tWt'en the mellituria and the most important l'emaining symp
toms of the di sease. 

The numel'ous theories which have been upheld in recent 
times in regard to the appearance of sugar in the urine are all 
closely connPctec1 with investigations, in which Cl. Bernard led 
the way, concerning the formation and excretion o[ sugar in the 
system. BPrnanl founc1 the blood of the hepatic vein to be ri ch 
in sugar. whilst the blood of the portal ,·ein containPc1 no sugar 
wlrntever, 01· but mere traces of it; furtherm ore, he di sco-.el'ed 
snga r in the liver; of animal s feel entirely on meat; and from 
these fads, which were speed ily confirmed by otlwr investiga
tors, such as C. G. Lehrnauu, C. Schmidt, and Frerichs, he con-



Tll EORY OF THE DISEASE. 031 

eluded that sugar was formed in the li,·er under normal condi
tions. Ile afterwa1·ds discovered, as did l lensen at the sanw 
time, that the !i,·er contained a substance dosely resembling 
suga r in the a rrangement of its element~. and very readily 
changed into sugar, especially under the influence of an animal 
ferment - r;lycogen. in which he now perceivt'd the first step in 
the formation of sugar in the liver. The transformation of th .. 
one into the other seemed to be constantly effected by a ferment 
of the liver, specially c1emonstrated by Bemard, and the suga1· 
thus formed and carried into the circulation was consumed, or, 
according to the older notion, burnt up in the lungs. Finally, 
the famous experiment of 'cervical puncture pre-eminently favored 
the idea that this whole process of sugar-formation in the liver 
was governed by the nervous system. 

In accordance with these expositions, variations in the 
amount of sugar formed in the liver, and carried from thenc11 
into the blood, were referable to various causes. The amount 
of sugar contained in the blood might vary according to the 
abundance of glycogen or ferment in the Jh·er, and acco1·ding 
as the function of this gland was carried on sluggishly 0 1· 

briskly by reason of the variable quantity of blood contained 
in it. 

Bernard found the wnomit of glycogen contained in the liver 
to de1w nd upon the quantity, and especially upon the quality 
<>f th<' food taken. In regard to the arnoitnt qf blood contained 
in it, the nen·e-trnnks proceeding from the medulla oblongata 
we1·e undoubtedly capable of exerting an intluence; conccl'lling 
the rnriable amount of ferment, Bernard him"<'i{ did not under
take any researches, but experimental data upon this point were 
soon contributed by others. 

Finally. val'iations in the consumption of the sugar formed, 
in normal or abnormal quanti ty. were referable to manifold 
causes. Any increase in the saccharinity of the blood, from any 
of the canses menti o1wd, may or must gh·e 1·ise to melliturin, 
sin r<'-and this. too, was made out by Bern:ml-as soon as the 
amount of suga r in the blood exceeds a certa in limi t, from 0.25 
to 0.3 per cent. in dogs, it passes over in to th<' uri1w. 

This i , in outline, the doctrine of sugar-formation and of 
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diabetes mellitns. such a Cl. Bernard gradually elaborated it in 
Lhe cou rse of hi s in vestigations aucl hi s unprecedentedly brilliant 
clbcoveric>s, a11c1 :;uch as ;till serves as the point of depa rtu re for 
all the theori es ; ince broached. But the foundation of this doc
trine, the g lycoge nic function or the li\•er, was aL once combated, 
a nd in the lir;t place by Pa"'y, who explained the formation of 
suga r as a posl-11wrte1n process. Pavy founcl sugar in the blood 
of alt parts of the vascular system, including the hepatic vein 
and the right side of the hea1·i, in about Pqun l but very slight 
a111 onnt, ev<·n in the tissue of the li,·r 1· itsplf', if immediately re
moved from tho living animal and examined witho11t loss of 
time; but, on the contmry, in the dead livt' r li e 1'01111d an amount 
o[ sugar eonstantly increasing up to a, certain limit from the 
bL·ginning of <ll'c.tth. Ile satisfi<.)d him~Plf. 111orPove1·. that ,·arious 
dr(·urnstam'l'::'.i- :Such as struggling on the part o[ the animal em
ployl'c.1 in the (:•xperiment, violent mu '::5cular 111 ovvments, pressure 
upon the abdomen, and the like-were capable of increasing the 
:;aecluui 11i ty of the bloocl e\·en during life, and he ascribed Ber
narcrs v:.nying re:rnlt:::; to disturbance::; am1 :-;oure<·s or error of 
thi,; sort. According to his view the hydroradions taken with 
the foocl, aml perhaps also certain products of t hi' d<'composition 
of albunwn, are normally stored up in tht• Ji1·p r in tlw form of 
glycog0n, and this is no t chang<"C1 int o t-rngar h11i i11to fat, which 
serves fol' tho formation or bile. u ndl'r ab1101'111al condi lions the 
glycogP n becomes converted into sngar. nnd thus din.be te~ is 
d<'1·l'lopcc1. Pavy's statements were co1Tobo1·ated a n<l extend1•d 
hy nunH'l'<JllS inve:;tigators, such as l\Iarcet,' l\IacDonnell, Schiff, 
'l\·;c llerinoff, ~[t'issner ancl Ritter, and Eulenburg. and thence 
arnse a contrnversy which is not yet ov<'l', chidly in regard to 
the detection of sugar in the normal aml stil l living liver aml in 
the blood. It is certain, from the points expressly made by 
P avy, that l3ernarcl, at least in his earlier contributions, over
rnted the fornuuion of sugar in the liver; hut it is not thereby 
prnvecl by any m1.,ws that it does not tak<• pince in general, and, 
indeed, this is not maintained by Pavy-who always found 
tmces of sugar in the li ver-but by his followers. 

1 In Pw'y, Med. Times and Gaz 18G5. p. 380. 
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That the blood conta ins sugar was demo1rntrated by many o[ 
the older obsen ·er" after Thomson,' a ncl this has been repeat
edly vel"ilied, in renewed and carefu ll y conductell obsen•ations, 
by KuPhne, Tielrenbach, Lusk , HarJpy,' and Bock all(l Hoff
mann : in man particularly, sugar is admittPd by C. 8ehmidt, 
Figuier, and Bock and Hoffmann to be a normal <'Onstit ucnt 
or the blood.' It is fou nd in the most dive1·se vascula1· dis
t1·itt,, not onl y on the mty from the liver to Lhe l1 <·art, bnt a lso 
in easily accessible arteries and rnins, the opening or which can 
·carce ly be considered as a perturbative procedure favo ring r h1· 
formatio n of sngar ; furtherm ore, it has been found in thp capil
lary blood rernol'ed by cupping, a nd finally, too. in an imals that 
hall not eaten either suga1· or starch. I t 1·1w11ol be do11bterl. 
Llten, that s1tgar is formed in tlte hcalll<y or.1011is111, a/lfl Lliot 
it is eonslrtntly present in the blood. But Ille question q( /he 
gl11cor1e11ie funclion q( llte lil'er is likewise deei<l<'<i al the sa11w 
li11u' ancl in the <(f/innalil'e. In accordance with onr present 
knowlt•dge. WP must regard the liver alonl' a::; the ol'ig ina.l 
sou1""' ol' the sugar in the system-apart from the conversion or 
s tarch into s ugar which takes place in the dige,tive ca nal, as well 
as the fol'malion of sugal' of milk i11 the serreting breast, which 
does not now come undt-'r l'onsideration. This is shown, i11 the 
first place, by the fact tl1at, if the Ji1•er be extil']llllt'd or isolat<'d 
from thP cirt' ulati on, or made incapable o( pedorn1ing its fun c
tions hy any other means, such as ligat ion ol' its vPssels en masse, 
poisoniug with arsenic, etc., the sugar at once clisappears from 
the blood; a ncl , in t he next place, by the behavior or t lw [/l!JCO· 
ge11 in the system,-that body which stands in such close connec
tion with the formation o[ sugar, and which is nnclonbteclly to 
be <'Onsiderecl as its prototype. Everything, then. which inter
feres with the fo nnatio n of glycogen tends also to prevent the 
formation of sugar. 

Glycogen occurs regularly and in noteworthy amou nt only in 

1 Philosophical Magazine. 1845. XXV L according to Bock and Ilojfmann (c), p. 2. 

~According to J)frkilwm (b), p. 7. 
3 Abclc.s has al1=1o rccenL\y corroborated the uormal presence or sugar in the blood 

(Wiener med. J ahrb. 1875. p. 269). 
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the liver and the muscles.' 111 the !titter, however, it is con
tained in far smaller quantity, in proportion, tha n in the liver ; 
it disappears from them during fasting, or under certain sorts of 
diet, much more speedily than from the latter, and, vice versd, 
appears in them more tardily under proper feeding; and, fina lly, 
it is not found in them at a ll under conditions i11 which glycogen 
is fornwcl in lhe liver, snch as feeding with gelatine or the hypo
clPl'lnic injection of glycerine (Luchsinger, [b], pp. 16- 42). 'Ve may 
therefore conclude wi th certainty that the liver is the chief, if 
not the only 01·gan which forms glycogen by the transformation 
o[ matter introduced from without, and that the muscles possess 
this power to but very slight extent, or not at all, bL1t derive 
their glycogen from the liver, either directly or in the form of 
sugar. Bolh substances, glycogen ancl sugar, are consumed by 
them in thei1· contraction, and any casLial supertinity is probably 
stored up as glycogen, which seems to be transformed into sugar 
again only with the activity of the muscle. 

The diet, as Bernard had found, exerts the greatest influence 
upon the quantity qf' [Jlyco[Jen in the liver. Onr knowledge 
upon this point has been essen tially enri ched by numerous 
investigations during the past few years, which have given the 
following results : ' a decrease o[ the hepatic glycogen, even to 
entire clisappearance, occurs as the result of fastin[j, nncl with 
va1-iablc rapidity, according to the stock of glycogen on hand, 
which, in turn, is dependent upon the previons dietary. Tn 
rabbits, from fonr to eight clays of fasting transpire before the 
glycogen wholly disappears from the liver, and in clogs as many 
as from fourteen to twenty-one, and probably, accorcling to 
Poggiale's researches upon the contained sugar, still more. 
Feeding with hydrocarbons produces the greatest increase in 
tlw amount o[ glycogen, and it is to be noticed after a few hours 
or digestion ; and, in particular, [Jrape-Su[Jar, cane-su[Jar, levu-

1 This is true, as is well known, only of the extra.·uterine period, which alone 
interests us at present. During foota.1 life glycogen is found in the most various locali
ties, likewise during diseases-for instance, according to Kuehne, in the lungs in 
pneumonia. 

1 Compare the works on glycogen mentioned in the bibliography, and especially the 
very recent work (b) by L1tcltSinger. 
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lose, and inuline, besides s!lgar ef 111ilk a nd gala do." , :11 1<1 
fina lly ancl qnite PSpecially, glycerine, are eharact1>rized '" gn.,i.t 
producers of glycogen. ' Jiamdte and g1t111 ha1·e no effect upon 
the amonnt or g lycogen. F at seems to eausP only a very slight 
increase o( the hepatic glycogen, which may, indeed, be rPfera blP 
to tlw se tting free of g lycerine in the in testi 11al canal by separa
tio11 and saponifi ca tion, since feeding with j(1tty oeids, as well as 
with lactic acid, g i.ves a negative resul t, according to Luchsinger 
and Salomon. According to Bernard, Salomon, ancl Luchsinger, 
in opposition to M' Donnell, gelatine is to be considered as " fee
ble proclucer o[ glycogen, whilst the effect of albu men is doubt
fol. Bernard, indeed, found an abLtndance of glyroge n (or sugar) 
in the li1·er in clogs feel on meat, and N trnnyn in hens which had 
for along time been feel upon thoronghl y boil ed nwat; but, si11ce 
the muscles contain glycogen, fat (glycerine), and gelatine, i . e., 
glycogen.proclucer:o;, Bernard's experiment::; UJ'l\ not conclusive, 
aml o thers, wlti ch were rn acle with pure aJbumi11 ons snbslances, 
are opposed to Xau11yn·s. P ary a nd Dock fo und 1w i11erPase of 
g lycogen on fPPc.ling with white of t?gg, and T~elwrin o ff. \Yeiss, 
a ncl Luchsinger (in opposition to Bernard ), none on feeding with 
Ii brine. 

:Many ha1•p sought to explain the p rnce"' which foll ows the 
deve lopnH~n t of glycogE>n from tlw so-call<.'1.l g lyC'ogP n·pl'odncrrs 
- that is to say , the sugars and g ly ccrim·-as a, tliiui11u t io11 or 
hinclf' t'ing of the co 1l\'e1·sion of albumen. It would 8eem, a('cord
ing to th is theory, that the glycogen aud fa t, whicli la tter arises 
from tlH' destruction of albumen which is continuall y taking 
place in the body, are stored np, a nd not fur ther oxidized, pr0-
1·ided more readily oxidizable materials, such as p lain sugar or 
glyceri11e, be ingested and take possession of the oxyge n. This 
view may now be i·egarded as disprored, ancl for thh; reason, to 
say nothing of others (see Luchsinger), that other substances, 
oxidizable with equal readiness. such as lactic acid, ,·inous acid, 
fat, and fatty acids, do not h'"''e t lii s effect. \Ye must rather 
assume that there is a direct COJl\°ersion o[ these substances into 

1 Experiments in feeding with starch give no indubitable result, because, according 
to Bruecke, starch is changed during digestion into crythrodextriue, wh ich Ub'Tees with 
g lycogen in most of its reacti ons. 
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glycogen, by appl'opria ti on of water, <l.ivi :s ion, :;ynthesis, or otlH'l' 

complex C' hen1ieal <'h:rng(.•:-;. 
All t lJ p:-;(• proce.s:-;ps of tlH' COtl VPl':·iion into ~lycog(-"Jl or m a tt-'-

1-ia ls takt·n in from witho ut, an>, fo r reasons which have a lready 

bPen sta ted, to be re(en ·p([ Po]Wc iall y or Pxd usin•ly to the live r. 

His t lw refon· not a rnatt ,·1· of inclifl'Pl'<'llC <' in wltot lornli ty tltt• 

glycog<' n-prodneers ht•conw inco rporatrcl wi tl1 lhe boc1y. Tlw,1· 

furnish tlH1 great~st q uantity of ~ l .r~ogPn whPn tl H-')' an~ in tro

duced into the stomaeh, or in to a branch oi thP p ot·tal w in, 01· 

into the vein itself: much less, 011 the contrary, :tnc1, if in small 

amount, even none whate,·er, if injected unclei· the skin or 

directly into the blood, tl w por tal m in being li r cl ; for in th" 

la t ter case they a re c1i1l\t sPd through the whole d1·c ula ti on , only 

a fract iona l po rti on reaching thl' liver, and, besides, tilPy an· 

excreted from th e blood uucltanged , at least ill part. ' 

'l'li e power qf' Ifi e li1w to f or111 glycogen is associated w ith 

l lte normal f1111ctio11 qf' the hf'/Hl/ir ,.flls. '\\'(' might well "'P· 
po'e ri pr iori tha t 1hi' po11·pr i' d t> ri1·pd solely from the 1wc ulia r 

conditi ons of the hepati c circulati on, pa rticul a rly from th P rptar· 

da ti on which th e st1·pan1 o f blood 11ncl 1'rp;nes iu tlw p ortal ' YRl1•111 , 

a nd which must be so hig hl y faro ralJli• to the i11tcrcha 11 p;1• of 

mattPr lw twee 11 the blood and tlit• t i~~uP~ . Thi ~ idt>a i:5 oppo=--P<l. 

ho wp1•c• r. by 1n•ip;hty fa !'l", abon • all by the fa ct that, aecordin !! 

to 8aikow::iky and L11 elt ::.; in,u;'-'r, t11 P formati on o f g lycogen t•tla !4<·~ 

when th e lwpatic cell s a rp n •ncl ered incapabl l' Of perfOl'llling tln•ir 

functions by poisoning wi th arseni c, ph osphorn s, and the like, 

but not, according to Luchsinger, a fter procedures whiC'll g i n~, 

ri se to a n accelerati on of th <' portal eirenlation, such as tlw l'<' r

vical punctrn·f' or poi soning with e nr:tre . 

Schiff's observa ti on. too, th a t in f1·op;s the form a ti on of suga r 

(probably by a transforma ti on of p; ly rngen) continues fo r <'l'l'n a 

longer time (s ix teen day,) aft er lip;at ion oi th e por tal vein , mt1't 

tell against thi s th eory ancl in fa vor o f the speciti c g ly cogen-fol'llt · 

ing ac ti on of the hepatic cell s.' 

1 As regards sugar, these Rtrl.tements have been current Rince the time of Rer1wrd. 

and have been many times confi rmed; as regards glycerine, L1tck~i11ou haa furni.-shed 

the proof. 

~ As regardH tb.c fo rmation of sugar, e xperi ment.'! made by OrC . i\foos, and Pavy wi th 
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As g lycogen is formed likewi:;e from 8ugar injected under the 
skin. although, for the reasons above adduced, in relati«ely 
small er quantity, it follows tllat no special preparation of the 
sugar in tht-> l:)tomach or intPstine is necessary (Lnchsi11ger).' 

H the li ver fo n11 s gl!JCO[len in its cell s, and if sugor i:; con
stantly pro«<'Pding from it, no matter whethel' the amount be 
Jargp 01· ~ mall. thl·re is nothing more obvious than the suppos i
tion that tlit• g lycogen is continually being changed into imgar 
on its way from the cells into the blood or the hepatic vein. For 
this a }i'nnent is necessary. Bernard producecl such a sugar
forming ferment from the liver, and, according to his assnn1ption, 
it would seem to be conta i1wcl only in a certain number of the 
hepatic cell s, g lycogen being found in the others, ancl the action 
of the two upon each othe r being ruled hy ne1Tous inflm•nce 
Hensen and rnn 'Vittich a lso expn'ss lh<' mselves as consiih•ring 
the seat of the ferment to bP in tlie hepatic c,•l ls, while the major· 
ity of oth<'1· inn'st igator:; place it in the blood, bl'cause g lycogen 
tlvated with blood outside the body is changPd into suga1·, and , 
if introll u<«'d in to the circulation of the lidng body, in<Teases 
the saccharinity of the blood, and ''ven 111akP' the mini' 'aeeha
rinr. Bxperi1JJ e11ts of this sor t have bPl'll partil'ulurly undertak Pn 
b_v P a ,-y, whose statements ha ,·e been co1ifirn1ell by 'I'ieff Pnba eh, 
0. Nasse, and Nannyn. These positiv e Htatt-'m Put:-; en nnot he 
refuted by tl1 e !'act that otlwrs, s uch as Schiff >ind Ritl <· r, found 
no sugal' in the 11ri1w aftet· injecting g ly cogl'n into llh-1 bloOll , 
since s ugar does not pass ove l' lnto the urirw until its accu mula
tion in the blood !ms reached to a certa in extent. Aeeordi11g to 
Schiff r(d) ancl (P)l. the ferment does not form in the blood until 
afte1· cleath. 01·, dudng life. as the result or som'' clPrangPment 
of thP circulat ion, pven a retardation of thP eunent suffil'ing to 
produce it; ancl he explains the different k inds of nwllitu1-ia, as 
well as diabetes mellitus, as dnP to vnso-motor d1•rn11g-11ments 
which g ive ri se to the fol'mation of thP fe rnu•nt, and «Oll'<'<}UPntly 

ligation of the port:l.l vein. yielded contrary results, hut they ba\'c uo hearing upon tbe 
question stated above . since no attention was paid to the animals' feecl or to any glyco
gen which may have becu prescut iu the live1 

1 Experiments undcl'taken with refereuce to this point by Pin/.: and 0. lltide1tftai1i 

Reem to tell in the contmry directiou, but they are not sufficiently conclusive. 
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to the conversion o( the g lycogen into sugar. This hypothesis is 
disprnved by Pavy, who performetl munerous experiments with 
a ll sorts of intei-fe1·ence with the circulati on, without mellituria 
being proclnced; 111oreo,·er, it is contrad icted by a !act, for our 
knowledge o ( which we are indebted to Schiff himseH, namely, 
that in hibernating frogs, whose li rnrs contains glycogen, but no 
ferment, the sugar-puncture is unsuccessfol , >Llthough it pro
duces quite decided di sturbances of the circulation. 'l'hat the 
fermen t is not pi-esent in the h epatic cells, but iii the blood, is 
also supported by Naunyn' (ancl N encki's) examination of the 
liver of an artificially diabetic animal , after havinginjectecl it with 
an ice-cold solution of common salt, a(ter which no sugar was 
found. According to the most recent investigations by Tiegel 
aml Plosz, it is in the highest degree probable that, if the red 
blood-corpuscles perish, as undoubtedly happe ns in the liver, 
tlib ferment is cleveloped in special abu11da11ce. 

~\.. ccol'dingly, we must. in the present state o( science, i·egard 
the proces::;p::; in the liver, in so far as they now come under con
sideration, in thb; wise: that, in its cells, the glycogen-producers 
(:;ugar, glycerine. gelatine. and probably albuminates) a rP con
vPrled into glycogen, an cl that the latter is transfomwd into grape
"ugai· by reael io11 with 1he bloocl whieh bathes Llw eelb. It is at 
present ulltL' l'tnin whether all the glycogPn j ::; g radually changed 
into sugar, or only a part of it 1 whilst tht• othL~ r J)Orti on ~m·\·es 

thr n~maining purposes of nutrition, the formation or bil e, e tc. 
Partly because of the low diffusibility of glycogen, whereby its 
passage into the circulation is hindPrecl, ancl partly because the 
newly fo rmed sugar is at once carriecl away "·ith the blood, and, 
under normal conditions, usecl up in the body, only small quan
tities of sugar are e,·er found in the li1·er and e,·en in the blood. 

The reaction between the cell s and the blood takes, of course, 
a certain length of time. If this be shor tened by acceleration of 
the en tero-hepatic circulation, a 11d time enough be not afforded 
the e1•ll s to take up ancl elaborate the g lycogen-prod ucers con
tained in the portal blood, or if a disproportionate amount of 
tlwsP s ubstances be carried to them in the course o ( a short time, 
th!' llPCPssnry result is that more 01· less of it passes unchanged 
through the li ver in to the general circulati on, ancl, if its quan-
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tity exceed a ce1-ta in limit, from thence in to the urinP. This 
expla ins the mellitmia which occurs when sugar is carried into 
the portal vein , or simply in to th" intf'st ine in large quantities 
at a time, and likewise many cases of the so-called artificial dia
betes, i . e. , those produced experimentally, of which there is 
already a great number. 

At the head of all these methods, both for certainty of suc
cess, and, in particular, for its significance as 1·egards the doctrine 
of the physiological and pathological formation of sugar, stands 
the sugar-p unctnre, taught by Bemard. 'L'his consists, as is 
well known, in delicately wounding the fourth ventri cle with the 
point of a needle, on the tloor of the fossa rhornboidea, imme
diately above the poin t of origin of the vagi nerves. Bernanl 
soon became convinced that the result of thi injury was not, 
as he had a t first supposed , dependent upon an irri tation of the 
vagi, since sec tion of these nerves in nowise altered i t. On 
the other hand, he found the suga r-puncture ineffectual a fter 
division of the splanchnic nerves. and he thence concluded that 
the channels through which the appearance of sugar in the urine 
was caused by the medulla oblongata ran thl'Ough them. Ber
nard's f'Xpe l"inwn t with the sugar-punct 111·e has been conffrmed 
hundreds of timrs. Onr fmther knowledge of the conrse of the 
nerves governing the formation of sugar, and the natme of their 
action, we owe to the researches undertaken by Schiff, Pavy, 
Eckha1·d, Cyon, ancl Aladoff. 

SchifE [(b) an cl (d)J observed sugar in the urine also on SPc ti on of 
tlw optic thalami and the g reat crnra cerebri , ancl on dest rnct ion 
of the pons Varolii and the middle ancl postPrior r rura cerebelli . 
Under fa vorable eircumstances he was ablP to produce excretion 
of suga r in the urine, lasting for a week, by complete division of 
the spinal cord at the level of the seconcl dorsal vertebra; often, 
al o, by sec tion of the indi vidual colt1mns of the cord (someti111Ps 
the poste ri or, at other times the anteri or); and lastly, too, by 
destl'Oy ing the spinal cord in its lumbar portion, so that all the 
nerve-connections of the liver were spared . 

Pavy saw the urine become saccharine within an hour after 
section of the medulla obl ongata, a rtific ial respiration !wing kept 
up. Section of the crura cerebri, however, or of the spinal cord 
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lwtween the second and third cervica l vertebnr, and from there 
clown, he founcl ineffective. In regard to the 'y mpathetic nerv
ous system, his exw1-iu1ents showed that injury of tit<• vertebral 
plexus of the sym pathetic, or destrnction of its uppermost cerl'i· 
cal ganglion, as well as dil'ision of the nerve. fil a ments which 
ascend from the upper thoracic ga11glion to the Cl'tTi('a) canal on 
eith1·r >icle of th1• lll'Ck, was sure to render the uri1w high ly sac
charine, but that section of the last-named cornwcting fibres on 
one side 011ly, as well as injury of the thorat i(' portion of the 
sympal li t?t i(' bPlow the uppern1o :::; t ganglion, wa~ f'<-'ehle or uncer 
ta in in it:; l'ffect; and, finally. that div ision of the cn rot icl portion 
of the :;y rn pathetic was of no effect whatever. Pavy also clividecl 
all the nerves pntering the liver from the I t~sspr opiploon, care
fully spal'ing the vessels, but was unable thus to produce any 
mellituria. 

Eckhard was unable to girn ri se to mellituria by clestrnction 
of the upperrn o:;t C('l'Vica l ganglion, but Jw did prnd11ce a highly 
pronounced mellitmia by destruction of the lowermost cen ·ica l 
ganglion (the one which comes next after the ganglion stellatum), 
and a scanty excretion of suga r by cles tn1ction of tlw first and 
second thoracic ganglia, and often by section of the last cervica l 
01· the first thoracic nerve. Ile found fmtherm ore that, in 
rabbits, injmies of the posterior lobe of tl1C· '"'rmifonn process 
of the cerebellum were followed by hyclru1'ia and nwll i turia; and 
lastly, he confirml'd Bemard's sta tement in n •ga nl to the effect 
of division of the splanchnics. ~Hter tlw latter, all those injurie:; 
of nerves which causecl excretion of sugar were ineffectual, no 
matte1· in what part of their comse the section had been made. 
Carbonic oxide diabetes was not prevented by division of the 
splanchnics in clogs. 

Finally, Cyon and Alacloff like11·ise found mellituria in clogs, 
after sect ion 01· careful extirpation of the lowermost cervi cal 01· 
the uppermost thoracic ganglion , as well as a fter division of the 
two vertebral bmnches or of the two nerve-filaments leading to 
the Rtella t1-' ~anglion ancl forming the ring or Yieussen::; around 
the Hnhch11·inn artery. Previous division of the dorsal gangliated 
co rd of t he sy mpathetic between the tenth and twelfth ribs, or 
of the splanchnic nerves, prevents the excreti on of sugar from 
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PXtirpation of the lowermost cPtTical ga nglion. But, if the 
excretion of sugar hcwt' already begun on acco unt of the ext ir
pation, s ttbsequenl section of the dorsal gangliated eord of the 
><y lll patl1Ptic d oes not cause it to disappPar. Th1' '"Ille is true of 
cli1·i,ion of the splanchnics. They Pxplain this "ate of thing' in 
thi~ witie: that by the previous SPC tion ~ otill'r PXte11 ~ ire yascular 
clist1·ins are paralyzed ancl over-di stende(l with blood, so that 
tht • 8ttga r-}HllH.:t ure or o thel' procedure:s ea11 no longl\r t)xert any 
inJluencP upon the amount of bloocl in thP livp1·, wl1 erpas the 
case is otherwisl' if the increase of blood i11 tl1P li n,1· and the 
nwllitnria liavp aln>ady bPgun before the sy!llpathetic ot· th!' 
>planchnic is cut through. ' 

Although these expe rim ents do not aµ:n't' with Pad1 othe1· in 
every particular, this mucl1 may be d1•clu<·<'d from tht•Jll: that 
injul'if-'S o f the lll Pdu lJ a obJongata, Of the }OWPl'lllCbt tt.'!Tica\ and 
upp1·11110:-;t thoracic ganglia , and of Cl'Jtain ronm·ct i11g til~rnH·nt:; 

of the two, gire l'i ~e to rn elliturin. St:itP 111 Pnts iu regard i-u th1-' 
oecu1-rene<' of 111ellitul'ia after injuries of othc'l' portions of the 
central or sympathetic nerrnus s_ystt•111 " "" i11 pan eontradicto l")' 
and i11 pa1-t too dt•sttltory, and henee llt.'('d furtlH•r confirmation. 
Amongst these bPlong SchiIT's obserrntio11. tJ1 at 8ugar appPa rti 
in the urine a fter di1'iSiOl1 of the lte l'\"1'-t l'Ullkti Of till' limbs-the 
sC'iatic, for i1rntance, ancl those of Munk a11cl Klt•bs (in opposition 
to Eekhard), that thP same is the ca"' aftc·1· exti q 1ation of the 
solar pl exus. Sc lliIT succeeclecl also in ('au~ing mellil nria in 
rabb its by lhrnst ing long needles throuµ:ll tl11• l"k i11 into thP liTer 
a.nd moving them about within i t for a ~hrnt tirll(-'. or <lirPding a 
g-alvanic cun0nt through tlwm into tl11· li ver. Ht' Pxplain' t he 
Pffeet of this, a~ of all other proceclurp,-, by tlw hyppra• mia 
which it ea11~Ps din-·ctly or indireet1y . and which gin;)s rise to 
1he formation of the $uga r-produei ng fprment, which, in his 
opinion, is otherwise not prPsent during li fe. Similar prncPsses 
would ~eem to liP at the root of diab<.•h-':::' in elli ttt ::;. but his \"it>w, 

"" to the fol'mation of ferment not taking phlce until afte l' 
dt•ath. ha8 b<'P n Hhow n above to be untenable. 

1 Jn regard to the occurrence of melliturfa, after section of the splanchnic, which was 
observed by t'. 0Mrfe and JJm.<(e.n, and occnsiounlly by Plocli also, compare Eckhard, 
Joe. cit. 1 p. 7. 
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Of other methods of producing mellituria, we must first men
tion, as quite di1·ectly connected with the circulation and the 
state or the blood in the liver, the injection or defibrinated ar
terial blood into the portal vein, recently reported by P avy [(d) ]. 
Venous blood does not seem to ha,-e this effect. In considera
tion of this, as well as of the ell'ect of certain poisons, under 
which, as after section oE the sympathetic, the vessels become 
dilated a nd allow the blood to flow through without being dis
arterializell , he is at present of the opinion that d iabetes in man 
depends upon a (paralytic) dilatation of the blood-vessels in the 
liver. 

In this connection there is a great mnge of substances which, 
whether introduced into the general blood-current or into the 
portal circulation, ca use rnellituria with more or less certainty_ 
The oldest and best known of these agents is curare, and of like 
effect is poisoning with carbonic oxide (Bernard), with chloride 
of carbon (Eulenburg), nitrite of amyl(!". A. H offmann), nitro
benzole (Ewald), phosphoric acid (P avy), turpentine (Almen), 
corrosive sublimate (Rosenbach), nitrate of ox ide of uraninm 
(Leconte), e tc. Bock and Uoftiminn produced mellituria by 
injl•cting large quantities of a one per cent. solution of common 
salt into the veins; Kuelz, with solutions of carbonate, acetate, 
valerianate, and snccinate of soda; Kuentzel, with solutions of 
carbonate, phosphate, and hyposul pltite of soda or of gum arabic. 
Harley observed temporary mellituria after i11j ecting ether, alco-
11 01, or a mmonia into t he portal Yein, ancl G. Goltz, in rabbits, 
after injec ting large qna ntit ies or lactic acicl into the stomach. 

According to Reynoso,' disturbances o[ respirntion, whether 
from mechanical impediments or from the action of cprtain gases, 
such as chloro[o1·m, etc., woulcl seem to cause glycosuria, a nd 
for the part icular 1·pason that sugar is excreted if its combustion 
in the lung' be pre,·e11ted. His statPments have, however, been 
proved to be t>xaggerated, at least they ha,-e not in their entirety 
been co11fil'med either by clinical observati on of patients with 
the most di,·erse di sturbances of respiration, or by experimental 

1 Anna.les des sciences uaturelles. 1855. p. 120, and Comptcs reudus. XX.X III. and 
XXX!V. 
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inves tigations (Freri chs and Sta,,cl eler, ' ancl Sena tor '). P l'Obably 
in most of the cases the reactions of the tu-in P attributed by Rey
noso to sugar were due to other reducti1·e constitupnts. Bnt, 
at all events, sugar d oes appear in the mine in many casPS in 
connection with respiratory disturbances, and in that event prob
ably one or the other of the processes, presently to be men· 
tio1wd, comes into play. 

To begin with, we must girn up the attempt to find a general 
explanation which shall hold good for all sorts of mellituria
obse1·vecl after one• or another procedure, after injection o[ this 
or that agent, and not constantly at that. It woulcl, indeed, in 
the present state of out· knowledge, be a vain encleavor to seek 
after the causes of the mellitmia occasioned by agents of whose 
physiolog ieal action we know so littl e, as, for instance, corrosive 
sublimate, turpentine, or the salts of uranium; or to examine 
why, as in poisoning with morphia or strychnia, mellitul'ia some
times form s a part of the multifarions train of symptoms (Pavy, 
Bernard). But, even if, ont of all the methods of procedure 
enumemted , we consider only such as act under apparently the 
more simple conditions, and, for that reason, with greater cer· 
tainty, it may still be doubtful whether in those cases the melli 
tu1·ia is always brought about in the same way. Many of tll<' 
pl'Ocednres mentioned- probably most of them- have thi s in 
common, that they occasion an ooerfllling qf tlle li1•er w ith 
blood. That thi s is caused by Pavy's injection of bloocl is, of 
course, beyoud all doubt; that curare and nitrite of amyl act in 
the same manner, we may with equal crl'taintr assume from 
thei1· known physiological effect, and so, with morP 01· less pl'Oh
ability at least, of many other agents. Direct mechanica l inita· 
tions of the lirnr, too, injections of irrita ting substances into the 
po1·tal vein or the digestiY e canal. may ot· must cause at least a 
ltyper;emia of the liver. It has bPen a ma tter of dispute whether 
these injnl'ies of nerves really causP rn ellituria by paralysis of 
vaso-motor nerves, i. e .. by paraly ti c dibta tion o[ ve sel•. or 
whether an irritation, probably spec ific, of the IWITt'S which 

1 Vcl'h cler nnturf Oes. in Ziirich . III. and illucller's Archiv. 1854. p. 393. 
1 Yirchow's Arcbiv. XLIL p. I. 
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govern the formation of sngar is occasionc<l by them. 'I'he lat ter 
supposition seems to be chiefl y fa,·ored by the fact t ha t the ex
cretion o{ sugar is for the most part only transitory, which rnay be 
ex pla ined by the cessation of the irritation. B11t since the exbt
enee of actirn1y dilating nervi vasorum was conclusively a:::;cer
tained by 1"1·. Goltz, there has been no gro1u1d for thi s d isp11 te. 
\Vhetht> r the injury of the nerves acts by irrita tion or by paraly
sis, we may in either case explain the dihi tati on oJ 1•essels in the 
portal domain which is quite directly observed after di viding 
cert a in nerves. 

Dilatat ion of the hepa tic vessels, when not occa,io1wd by irn 
pPdime11 ts Lo tile outflow, by venous sta :::; is, ra tu:H':-:i n11 ~H.' C<.' h.• ra
t ion of thl' ir current or bl ood, by reason or which, '" l1 as al1·eady 
been rn 1..~ n t i onl:'d p assim, the contact w i th the g1p ·ogPn- Co nn i 11g 
hepatic cell s is abbre1·iatet1, a ml tl1 e transit ion, u11 eha 11gc•d, ul 
the sugar or otlrnr g lycogen-prodtu.:er:::; brought, by the portal n~ in 
is favo retl. The action of the hPpa. tic cells is, a.:; Luc11 ::; ingL·r ha::; 
shown, in nowise alten~d as reg·:ud:s i ts kind, onl y the- rp l a t in~ 

q uantilic'sof ma t<·1·ial hro ught to tlwm (to be elahorat,•d h.r them) 
and canie<l. away from llwm, and of the s uga r already forn 11•d. an~ 
ehangecl. The occnrrence of m elliluria tt1 H.l ~· r the:.:l' eirl' nmstances, 
i.e., acceleration of the portal cire ul a li on. will aceonling l.r bP 
dependent upon the stock of g lycog«n p rese nt in the Jin•1· and 
upon th P ingPR ti on of :-; uga i- 0 1' ot iJ pr gJycogt•Jl -}) l'OdtlCl'l':S. rfhp 
}a rgp~t :llll OUllt.S Of :sugar must. appea l' jn tltP urine wh1.~ n , for 
in stance aftfl' r the sugar puncture, 1)ob:;oni11g with curare, t' tc., 
sugar is in troduced into the in testine or the· porta l ve in , since a 
portion of it passes th rough the lin'r witl1out fur the1· ado, and 
the ot hpr (abnorm ally sma ll ) portion goes to the hepa ti c cell s, 
and is thPrP ('hang-Pd into g lycogPn, to e~cape from tlwm by 
<liffu sion, to appe:u again as sugar, a nd to be quickl y washed 
away. Lesser dPgrees o{ melli t uri a are observetl when other 
g ly<'ogen-p rnclueNs. snch as glycerin e, t•n tP r tllP pmtal 1·<>in. 
lwcam~e only a portion or tl lPm is cliangl'd into g lycogen uncl 
tl1 Pn in to sugar, whil st the other portion i:; ca 1Ti1'd a way without 
i11Hle1·go i11g the action o [ the hepatic cell s, more especiall y if, 
withonl a ny f1·,,,h accc,s ion. the li ver slill contain glycogen as 
the result of prev iou:; feedings. On the other hand, the ~ugar 
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pnnctnre and other methoch , which ordinarily ranse melli tmia, 
do not effec t t hi s any longer, if the lh·er ha1·p become free from 
glycogen b) Ion& fasting, and no frpsh addi tion take plact•. 
But, if the hepatic cells have sulI\'red impa irnwnt of thdr ftrnc
tional capac ity, a t least a s regards the fo rnia tion of glycogen, a" 
by fatty degeneration, and if the stock of gJy('ogPn in the Ii""" 
lw t.\xl1au:5tecl, then melli tul'ia cannot occur PXct'p t s uga r gain 
acce:;s to the intestine 01· the portal 1·ein . IL will then pass 
unchangt>cl through the li ver into the general ci1·c1ilation. All 
thv:;P facts 11a1·e lll'en <•s tablishecl by Luchsing1•1· in particular, 
and havp lec1 to a kn uwledgc of the views here lai<.l clown. 

In this ll'ay the great majori ty of cases of artifi cial diabetes 
find a n ex planation which i; not fo rced, and which tallies with 
the mos t recent in vc:; ti ga tions. Many of the stat ements or 
experimenters which SPPllJ to conflic t with it, espeeia ll y in forn1 er 
year". are readily explained by their ig norance of one 01· other 
circnmti ta.ncP, th e significancP of which has not been 1nade clt>ar 
until noll', as, for instance, the nu tri tive condition of the animals 
employ t,d in experiments, or the composition of the material 
which i:; carried to the liver, etc. EYen Pavy's experiment, 
alreally quoted, of collectil·e ligature of the hepat i" nen ·es with
out mellitmia occurring, cannot be held rnlid as proof against 
this theory, sinC'e no attention was paicl to th e glycogen contained 
in the liver. llloreover, a repetition of this experiment, whiclJ , 
incleed, is scarcely in accord wi th the most recent riews of P avy 
himself (p. 9·12), i; 111 uch to be desired . 

But there art' ,; till ma ny fo rms of artificial diabPtes which can
not be satisfaetorily explained in the foregoing manner, because 
in them a parti cipation of the li ver, such as is required for the 
other form s, cannot be shown, or can only be assumed by strain· 
ing the natural in terpretati on of the el'idente. This applil's to 
the mellituria which Schi/I says that he ohse1·1·1·<.l after d iYioion 
of the lumbar spinal cord, or of various periphera l ne1·1·.,·t rnnks ; 
and partl y ab o to the mellituria which occur,; aftt>r i1 ,jections of 
dilute solu tions of different salt; into the 1·a,;rn lar ")'Stem, and 
which Boek a nd Hoffm ann ( [c] p . 40) saw take p lace, too, some 
time aftt· r ex tirpation of the li ver ; and finall y lo still ot her forms 
of mellitnl'ia . A1·e wt' justiJied, on this acco unt, i11 rejec ting as 

VOL. XVI. -GO 
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false the doctrine which has bt'en presentfcl, o[ the Innction of 

the liver in forming g lycogen nncl ~ugar, ancl of Llie part playc:d 

by dilatation of the Yes"Pl"-a doctrine which i>< n,bundantly Sttp

ported by collateral facts~ Certainly not. H.ather, if tlwrP be 

eases of mellituria. wliitlt do not, to be sun:., contraveru:. this 

doctrine, but yet are not exp!rti1wtl by it, it follows that lhPrP 

must be still other causes of nwl\i t uria, unconnected "-ith llw 
liver-causes which must concern either the ingestion or 1he 

formation, or the appropriation antl exc retion of the sugar antl 

of the glycogen which is so closely related to it. 
Thus far we h:l\·e nevPr folly g rasped all these causeR, hut 

have pursued but tlH• one or the other of them, being l"'PjtL
diced by the prerniling !'11 1w nt. During the earlier period, for 

instance under the on:.qmwering impress of Bernard's discov

eries, research directt•d its enti1·e attention to the sources o[ the 

sugar, and, among these again , ,.\111 ost exclusively to the Jin' !'. 
" rhilst the part played by the li,·er under all imag inable condi

tions "·as investigated experimentally, the study of the other 

conditions which may daim roH:sideration, in connection with 

the excretion of sugar, was unwarrantably neglected, not merely 

as regards the explanation o[ tlw rnrious sorts of glycosul'ia 

which may he procluretl artificially, but, ct f ortiori, as rega rds 

the theories o( diobr,tes mellitus. 
The theories which have attracted most attention have 

already found their place in the foregoing exposition; the 

others hinge, some o[ them rather upon Bernard's, a nd others, 

a nd the most of them. upon Pavy's view of the fun ction o[ 

the li ver, a nd they modi fy or enlarge these views in one way or 

another to explain tlw di sease. Seegen di scerns the essence 

of diabetes in a morbid transformation of the glycogen of tlie 

li \'er, occasioned in most ea,;es by a disturbance in thl' tract 

of the nervous centres. He is incl ined to refer the difTPrent 

" forms" (or stages) of the di sease to differences in the hepati c 

glycogen, according as it lias proce\'ded from the hydrocarbons 

or from the albu nw n of the foocl; and he finds a prnp for hi s 

view in a statement o[ tlchtscherbakofl"s, who avers that he has 

found various modifi cations of the glycogen o[ the liver. 'J'his 

support has been shaken by the opposing statements or Lnch-
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singer, Salomon, and Kuelz, and, besides this, the correctness of 
his view must remain doubtful so long as the de,·elopment of 
glycogen from albumen is itself a matter of doubt. or else we 
must consider only the gelatine of the albuminous food (compare 
p. 935). A similar exposition has been brought forward by Can
tani , and likewise by Foster ; they conclude that at least certain 
cases of cliabetes depend upon the formation oI a sort oI sugar 
(paraglucose) different from the ordinary hepatic sugar, and 
incapable of ox idation as such within the system. In other 
cases, according lo Foster, the liver would seem to ha ve lost the 
power of rPtaining the sugar as glycogen; and in still others, the 
severest, an immoderate action of the liver would seem to take 
place, which then forms sugar even upon an albuminous diet. 
Dickinson, who likewise does not question the normal formation 
of sugar by the liver, together with that of glycogen, attributes 
the di sease in all cases to an augmented accession of sugar to the 
blood, since there is nothing to indicate a diminishecl consump
tion of sugar, if it be added to the blood in normal quantity. 
'l'he increased accession may depend: first, upon an excess of 
su.IJar in tlie food, which at once simply passes into the blood, 
and causes a temporary glycosuria (" normal alimentary glyco
smia '') , which di sappears on diminishing the saccharine food; 
second, upon a lack qf'power in the lil>er toforrn glycogen outqj' 
s11gai· and starch-this seems to have occurred iu those slighter 
cases of diabetes, or in the first, imperfect stage, in which the 
excretion of sngar is stoppecl by withdrawing the hydrocarbons 
("abnormal alimentary glycosuria ") ; third, and lastly, upon an 
illr'tWtsecl formation of sugctr in the systPm o<'cun'ing independ
entl_v of the ingest id'n, as takes place in the severer cases of 
diahPtes. Jn this connection may be mentioned also many cases 
in which either an abnormal amount of glycogen is developed, 
or, which is quite improbable, however, an unnatural proportion 
of it is changed into sugar by a morbid formation of ferment, or 
in whirh snp;ar instead of glycogen is formed in the liwr. 
Dicki11son believes that we cannot a-"enme that an abnormal 
quantity of glycogen is formed, and that, too, in CO !lSeqnencP of 
a haste11t'c1 cirnulation, because the function of a hypenemic 
organ is m•ver simply increased, but always altered in qual-
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ity; ' accordingly , the most probable hypothes is is, that diabetes 
mellitits is caused (in severe cases) by a cllj'ettite fw1ctio11(fl 
action of the lioer, which forms sugar instead qj' glycogtn 
f rom albitminous food. Distmbances in the domain of the 
nervous system lie at the fo undation of a ll these changes, 
whereby abnormal circulatory rnlations are established . How
ever full y we are compelled to acknowledge tha t, in this exposi
tion of Dickinson's, the modes in which ml'l li turia is developed, 
in so far at least as concerns the liver, are more completely con
sidered than by others, we yet canuot characteri ze the last 
conclusion as in any way a happy one. F or, in the lirst place, 
no mellituria has ever yet been ascertaineil to have developecl 
while the liver was free from glycogen and withou t the ingestion 
of sugar (see pp. 936 et seq.), and moreover i t is in the highest 
degree improbable that in the ligh ter cases the li1·er should still 
possess the power to form glycogen ont of proteine matters, but 
not ou t of sugar ; for, :wcording to all that we know, tl lP derel
opment of glycogen from al bt1minous bodies, U indeed it be 
proved, must require much n1 01·e complicated processes tlian 
from sugal'. 

Zimmer has broached a view which has, a t least, the nwrit 
that i t does not confine itself to the liver alone, but takes account 
or" the muscles also ; but it is chiefly supported by me1·e conjec
ttnes, and does not comport well with a number of recl'ntl y 
clh·ove1·ed facts. According to him, the cause of diabetes may 
lie in the liver or in the muscles, and the latter are implicated 
pa1·ticul arl y in the severer cases. The li ver and the muscles 
contain glycogen, ferment, and wa ter, and upon these three 
factors depends the forma tion of sugar. Tl'te amoun ts of glyco
gen aml of ferment remain relatively constant, that of the water 
being n ufable. If the latter be permanently increased, so that 
lL continuous formation of sugar takes place in these organs, 

1 This cannot be conceded rui a general proposition . A dii:;tinction should be made 
between vcnouft hypcr::emia. {sta!<h;) and active hyperremia (fluxion, orgai;;m ), and it is 
known that in the latter abnormal constitnentA do not necei;snri ly appear in the secre
tions. In support of bis conclusion, Dicki nson allegl!s that in cu rare-poison ing mellitu· 
ria. occurs without the formation of glycogen ; but, as Luchsinger bas proved, thil:I is 
no~ correct. 
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then diabetes melli tns is developed. If by paralysis of the 
vessels, such as takes place in the liver upon well-known nerve
injuries, a greater diffusion of water in the organ is brought 
about, the same may occur likewise in the muscles after di'·ision 
of their nerves, chilling, etc. 

Pettenkofer and Yoit concluded, from their very instructive 
researches upon the interchange of matter in a diabetic (see p. 
926), which indicated a relatively small absorption of oxygen, 
that there was, therefore, a dispro portion between the destruc
tive process and the absorption oJ oxygen ; that this was occa
sionecl by tlw greater proneness of the organic albumen to 
destruction in thP clialwtie, owing to its greater lahility, which 
seemed to them to be rendered probable by many disturbances 
which occur in the cours0 of tho disease. The fact that the 
absorption of oxygPn <loes not correspond with the c!Pstrnction, 
they explain by a diminution of the num ber of thP 1·ecl blood
corpuscles or their power to fix oxygen, in comsequence of 
which, too, the destrnctivo metamorphosis within the body does 
not acl,·a1H·e to its normal final proclncts, hut panses at the pro
duction of sugar. In opposition to thb theory, it has rightly 
been urged that the diminished absorption of oxygen may be the 
resul t as well as the cause of the imperfect oxidation and of its 
an Pst at the stage of sugar, and that the greater !ability or the 
organ,; which excrete sugar follow> only after a length of time, 
antl dO<'S not pn•cccle i t, as wonlcl have to be the case accord
ing to that theory . 

From a similar standpoint, Huppert and Gaethgens (see p. 
809) had previously indicated an increased decomposition of 
albumen as the essential feature in diabetes mellitus, ancl 
Lecorchf. also adhered to this view. IIuppert imagines that 
the organic albumen is not made use of in diabetics, as i t is 
normally, to form blood-corpuscles, but is clecomposecl in great
er quantity in the organs themselves, ancl. on acconnt of the 
climinishell oxidation, only into urea ancl sugar. But it has 
already been pointed out that a specific innease or the excre· 
ti on o f IH!'a i not by any means gelH'l'OJly preSPnt in dia be
tes, ancl , moreover, i t is diffi cul t to bring thi s theo ry in to con
sonance with the fact that the excretion or sngar is diminished 
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or entirely stopped by animal diet, in spite of an increasing ex
cretion of urea. 

Besides the theories which have been quoted, numerous 
others are to be met with in literature-some of them but hastily 
thrown out, others founded upon more or less detailed observa. 
tions of the di sease; but we forbear enumprating them, because 
they have either been renclered obsolete and untenable by the 
progress of investigation, or contain nothing essential which is 
not included in the expositions already adduced.' That not a 
single one of these theories has thus far obtained general recog
nition is the less to be wondered at, since they all proceed from 
a one-sided comprehension of the disease. \Vhere pathology 
and anatomical and clinical study still offer so few fixed points, 
and leave so much room for the play of conjecture, as is the 
case in regard to diabetes, we cannot yet undertake to set up a 
complete theory which shall be proof against all cavil, btLt must 
seek out provisionally all the conditions uncler which the charac
teristic morbid phenomena-in this case, therefore, the mellitmia 
- may appear, and give prominence to those which possess the 
most probability. 'Ve shall thus be sure to be right in all 
cases, and we shall, moreover, be preserving guide-boards to the 
paths which farther research will have to fo llow. 

Ordinarily no sugar passes out of the bloocl into the urine
at least, not enough to be detected with certainty. Bn1eck e' 
has stated, to be sure, as is well known, that normal urine con
tains sugar, al though in mere traces, and there has been a good 
deal of contPntion for and against this statement; but the ques
tion has now been settled by Seegen' in this wise: that our 
present methods arc not sufficient to positively detect sugar in 
ordinary urine, and that, when sugar does seem to be contained 
in it, it must amount to not less than 0.01 per cent. But this does 
not by any means prove that every excretion of sugar in the 

1 The theory maintained by &lmltzen, that the diabetic excretes sugar because he is 
deficient in t.hc ferment which normally changes the sngnr into glycerine and glycerine
aldchyde1 is destitute of any foundation in fact. Compare J(ucb'a criticism of it 
(Deutsch. Arch. f. klin. :Mccl. XII. p. 248. 

2 Sitzungsber. der k. k. A.cad. zu Wien, 1858. XXVIII. p. 5G81 and 1860, XXXIX. p.10. 
J]bid . 1871. LXIV. Juiu. 



'rlllWRY OF '.rHE DISEA~F.. !}51 

urine is a pathological phenomenon, and still less that in every 
such case we are dealing with a diabetes mellitus. On tlte other 
hand, we shall come to know of causes for the excretion of sugar 
which either lie quite within the limi ts of health or stand upon 
the 1·ery boundary-line between physiological and pathological 
conditions, but in regard to which there can be no question of a 
diabetes mellitus. 

Th e passage ef sugar out ef the blood into the µrine may 
follow either from the normal aino1111t of sugar in the blood 
being exceeded, or from the sugar being, 011 acco1111t qf an 
altered condition qf the blood or qf the /iss11"s .<mted between 
th e blood and the urine, no longer held back, as it 11or111ally is. 
Again, an unnaturally large amount of sugar in the blood may 
be occasioned p.) by a11 aag11iented accession or (B) by dimin
islted co11s11111ption of sugar. 

How high the saccharini ty of the blood must rise befo1·e an 
obvions mellitmia takes place, we cannot say with certainty, 
beeanse in experi mental researches upon this poin1 many circ um
stances conspin.:. to cause variation::; in the sepa ration. Bfcker 
saw mellituria in rabbits after injecting 0.5 per cent. of suga r into 
the bloo11 (Lehmann and Uhle, after 0.G per cent.), but, foll ow
ing the suga 1·-pnnctm e, after 0.357 per et' nt. According to Ber-
1rnnl, nwllitnria occurred in clogs aftpr injeet inp; [rom 0.25 to 0.3 
iwr cent. Probably, therefore, inclivitlual conditions also come 
int o play. 

A. Tl1e access qf sugar to the blood may be increased in three 
ways, namely: I. From the in testine; and that, too, either (a) 
directly, through the lactea ls, or (b) circuitously. tlnongh the 
li ver. II. From lhe muscles. III. From the seneling milk
µ- lancls, by absorption into the blood of the snp;ar o[ milk formed 
in them. This includes all known sources of sugar. 

l. I ncrease Qf tlw Saccharinity of the Blood fro111 lite I n/Pstine. 

(a) Tlte chyle contains small qnantities o[ sugar which , of 
course, pmceecl exclusively from tlw sugar in trod uced into the 
intf'~t i rw or form ed within it from st:n ch . This is not contra
dicted by the fact tha t Colin, Chaureau, and Bfrarcl detected 
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saccharinity of th•• chyle, and that to a 1·1,ry slight dPgrer, after 
feeding with meat. for this may be explained by the fact that 
meat contai ns hydrocar\Jons. An increased access of ugar \Jy 
way of tlw chyle can be caused only : 

First, by an ab normally large ingestion of sta rch or sugar 
with the fo0<l. That nwllituria may thus be developed has been 
repeatedly observed in man and beast. (Compare pp. 868 and 
938.) This sort of mellituria ceases upon discontinuing the in
gestion of sugar, and has no pathological interest. 

Sn·ondly. by an abnormally heightened transit of sugar from 
the intestine into the lacteals (even without increased ingestion). 
According to thP Yirw ge1wrally accepted. the sugar present in 
the stomach is rhang1•d, 11101'!' or less or it, into lactic acid, and 
the unchanged l'<'nHlinder is absorbed hy thP lacteals ancl the 
radi cles of the po1·tal vein. X ow, many variations suggest them
selves hr1·e, which may in<T•"ase the "accharinity of the chyle, 
a nd thereby that of the blood. It may be that in consequence of 
abnotmal dir;estiveprocesses llie conversioll qf s11r;at i11lo lactic 
a1·irl is 111ore or less restricted, so that the sugar is absorbed as 
such in g1·eatpr quantity than usual ; or tlle conditions may be 
rnorefcll'orablefor its imbibilio1l, so tl1at there is not time enough 
for the conrr rsion to take place within the intesLi ne; 01·, finally, 
owing to oome impediment or other in the portal eircnlation, 
thr ab$orption o[ sugar, in which both vascular systems usually 
take part, Call wholly, or to an unnaturally g reat extent, to thu 
lacteals. \Yhich of these possibilities actually comes into play, 
a nd under what circumstances, thus lying at the foundation of 
mellitmia, WP can at prnsent only conjecture, at the most, but 
cannot say poRitively or even with bare probability. But there 
a1·p facts t•nongh at hand to prove that the processes here men
tio1w<l ;honld not bP ignored, as is the case in the prPsent bent 
of pa1hologkal and physiological investigations of diabetes. 
'rhat farn ons case of .\.ndral' s,' in which me/liluria had e:risted 
with wmp/efr o/Jlileralion qf the portal rein, as prored on post
morlnn 1'xaminatio11, although passed over in sil ence almost 
eve1-ywhere in recent literature, may yet well direct ou1· attention 

1 Comptes reudus. 185G. XXXlV. p. 468. 
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to the possibility that an abnormal amoun t of sugar may bP 
taken up in the chyl e iu one or another of the ways lwr<' men
tioned . To the most recent period. and to its therapeu tic endea
Yors. we owe certain other allied facts. One of these is tlw 
farnmble e[ ect of lactic acid, fil' st announced by Canta ni , and 
oft en found correct by others. This acid, as Scherernetje"·sky 
has shown, 1 is entirPly oxidized in the blood ; that is to say, it is 
u"etl np there and becomes a source of power, wbieh does not 
occur in the same way with the grape-sugar which find s its way 
into the blood. \VP may therefo re well imagine that tlw acid 
serves a useful pnrposp in cases in which the development of lac
ti c acid in the intestine is restricted . The other fact consists in 
the ,·ary inl! influence of the hydl'ocarhons upon the excretion of 
sugal' in dialwti cs. even of snch hydrocarbons as have been shown 
by experiments on animals to be fertil e sources of glycogenesis 
in the liver. According to Luchsinger and Salomon, inuline and 
levulose (fruit-sugar) increase the amonn t of glycogen in the 
live!', hut, as K1wlz has ohserved, they may lw taken hy various 
diabetics with impunity , i . e., without any effec t upon tlw pro 
porti on of g rape·sngnr in the urine. Su,rrir qf milk, also a gly
cogen-prodn cf'r, sometimes behaves in the same way , and since 
Schultzen pointed 0111 the effects of glycerim' in diabetics some 
cases hav<> be<>n obserrncl in which the qnantity of sugar in the 
urine was increased by saccharine and farinacPous food, bnt no t 
by glycel'im, (see " Treatment "). All of which am ounts to thi ,. 
that the can se of an abnormal saccharinity of the blood may resiclP 
in some other organ than the liver. Such cases can scarcely lw 
explained otherwise than by supposing tha t the grape·Sll(Jar. 
which is ingPstecl or formed out of starch, remains wholly or in 
p:reat part nnchangecl, owfog to anomali es in tlu.i pl'irn m \·ire, 
11:ains imnwdia te aeress to the blood through tl1e chyle, and so 
inrreasc>s tht> amount of sugar in the urine. '!'h p otlll'r hydro
carbons, on the other hand, except possibly suga r of milk, wlwn 
they gain access to the blood in the same way and unchanged, can 
exert no influence upon the amount of sngm· in the urine, but 
may simply pass through the blood or be oxidized in it. But it 

1 Sfi.chs. acn.d . Sitzungsber. 1869. p 154 ct seq. 
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is not improbable also that they behave in various ways in the 
intes tine itsplf, in accordance with different conc1itions of solu
bility and other chemical peculiarities-remaining unaltered for 
a shorter or longer time, or being absorbed before their conver
sion is completed. 

Finally, those symptoms so common in diabetics, which point 
to an implication of the gastro-intestina l canal, but not to the 
liver, should not be undervalued. The exiotence, in many 
cases, of digestive derangements, before the outbreak of the c1is
ease and during its development, [,wors the assumption that we 
are sometimes dealing with departur0s from the ordinary behav
ior of the starch and sugar inges ted ; especially is this true of 
the fact that diabetics very commonly not only consume im
mense quantities of food, but also digest it with surpri sing rapid
ity, that their sense of satiety seems almost wholly lost, and that 
this is particularly observed under the use of farinaceous and 
saccharine food. This fact seems indeed to point to an abnor
mally rapid removal of the sugar from the stomach and intestine, 
probably by absorption. 

Falck, to be sure, observed, as has before been mentioned (p. 
895), a slower excretion of the ingested water through the kid
neys in diabetes mellitus (and insipidus) than in he,.lth, and he 
attributed this fact, which was contirmed by Neuschler and 
Kuelz, to "retarclecl absorption of water. Bttt, apart from the 
fart that there are other ways of explaining this, it has been 
found by Neuschler that in sugar-c1iabetics (in contradistinction 
to those suffering from diabetes insipidus !) tlte abso1ption qf 
water is actually hastened by giving highly amylaceous food, 
''-']Jfcially bread. Falck himself found absorption stimulated 
by gnt])e-sugu r, whilst Griesinger found cane- ugar more effica
cious in this respect than grape-sugar. 

All thPSP facts, to say nothing whatever of the most effica
cious methods of treatment, which might here be quoted to the 
same purpose, point too decidedly to di sorders of gastric and 
intpstino,l digestion to allow of our wholly overlooking them in 
fayo1· of the so-call ec1 liver theory of diabetes. From Rollo to 
Bouclianlat, men have sought for tlw source of the disease in 
gas tro-intestinal derangements, and a gastro-intestinal tlteory 
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has even been set np, bn t has had to yield before our advancing 
knowledge of the processes of digestion. However, what has 
recently been brough t into consideration in regard to the diges· 
tive processes in diabetes is limited to the functions of the pan
creas, by default o( which sugar woulcl seem to be abnormally 
developed. The numerous cases of disease and atrophy o( the 
pancreas "ithon t d iabetes sufficiently contradict this otherwise 
lame theory. According to Klebs, the striking frequency o( 
pancrea tic afl'ections in diabetes is bes t explained by concomi · 
tan t changes in the cmliac plexus, which give ri se to melli turia 
and lesions of the pancreas as co-ordinate e!Iects (compare p. 888). 

It is not yet time to se t up any new gastro-in test inal theory, 
but it is time to pay more attention to the gastro- intestinal pro
cesses in diabetes, which have hi thet'to been q ui te thrnst into 
the background. In particul ar, the varying beb ~tdor o( indivi 
dual cases, under certain dietetic and medicinal methods of 
trea tment, migh t, if further followed up, promi e an explana
tion of the derangements of digestion in one or another sort of 
diabetes. 

b. \Ve may imagine an increased access of sugar to the bloocl 
dependent in various ways upon the lil'er. I n tlte first 7;/ace, it 
may, as a resul t ot mere increase of action, form more sngar out 
of glycogen, and for the simple reason that more o( the pro
dueers of glycogen are ingested wi th the food, or that more of 
I hem tk in natural reaches the portal vein, or becausP from other 
ca mw::; m o n., glyt.:ogen than no rmal is clrnngell into s ugar. 

\\' e can scareely consider the simple increase of the hepatic 
g lycop;enl in consequence or augmentecl ing.-•st ion or foodl as th e 
general cause of an increase of sugar, for the mell ituria continues, 
~1-en if i t finds access to the intestine in normal amoun t. But 
j ust here we must insist again npon the possibili ty lltat, on 
accowit ef changes in tlte digest ion or in tlte state qf' the cirC'ltr 
lution in tlte intestine, an abnormally small proportion of sugar 
is tran.iformerl into lactic acid, and that tlterefore (tn unnatu
rctlly la1'{7e quaatit.11 of it passes into tlte portal oein as well as 
into tlte chy le (p. 952). 

But, if the access of glycogen-produeers from the intestine 
and the portal vein be normal, yet for some reason or another 
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there may go on in the liver itself a more rapid transformation 
of the glycogen which is form ed in normal amount. Many ha,·e 
sought to find the reason for this in the fact that an abnormally 
large amou nt of ferment is formed, and that thereby an unusu
ally largP quantity of glycogen is changed into sugar. There is 
not much in favor of this opinion, howe1·er, for, in the first 
place, acco1·ding to our ideas in regard to ferments, it is not at 
all necessa ry that. for the conversion of more material , more 
fe1·111t'nt sl1 011ld lw present ; on the contrary, we are accustomed 
to seP the transformation go on almost ad infinitum with a rela
tively small amount of ferment; and, in the nex t place, the fact 
that glycogen has been found persisting in the deacl bodies of 
diabetics ('<'P p. 803), that is to say, for a grPatet· 01· less length 
o[ timP after death, clul'ing whi ch til t~ co1wersion into suga.r goes 
on even more briskly, does not indicate a sp<>c ially augmented 
actio n of the ferment. I t accords much better with our ideas to 
assunw, that lite lu·pat ic cells do not retain their glycogen as 
they normally slw11/d, anrl for tlte ~ery reason that tlte circula
tion in tli e lii•er is hastened, and that large quantities qf blood. 
and t71er1:f'or1' qf' ferment. are enabled to come in contact with 
the r·el/s in a gii'en lenr;tlt qf time. 

Secondly, the capacity of the liver to transform into glycogen 
the sugar which is brought to it from the intestine (and to retain 
it in the cells) may have been wholly llestroyPcl, or may be in
competent in proportion to the q11antity brought to it. I holcl it 
to be very improbabl e that the liver of a diabetic is wholly inca
pable of p1·epa1·ing glycogen, becansP, as has already been men
tionPd, in the 1frst place, glycogen is found in the dead body; 
ancl, fol'ther, because we not infrequently see the excretion of 
sugar increased hy glycerine, which may well allow us to con
clude that it was prp1·iously changed into glycogen; then. 
b~cause, in all sorts of artificial mellituria which ltave been 
investigated in regard to this point (from the sugar-puncture or 
from poisoning with curare), th~ liver continues to form glyco
gen ; ancl, ,;nally, because the hepatic cell s, which a.re the par
ti<'ular H(>at or the formation of glycogen, are not by anr means 
destroyed in diabetes, but rather hypel'trophied, a.ncl their fur
ther function, too, i . e., the formation of bile, is not, a.ccorcling 
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to all that we know, impaired in diabPtes; nevertheless, we 
cannot with absolnte certainly exclude the possibility tbat, in 
thi:; 01· that case, the power of the li ver to change sugar into 
glycogen has been wholly destroyccl 

It is much more likely that the activity of the liver in form
ing glycogen is not sufficiently powerfol, i. e., does not suffice to 
transform the whole amount of sugar which is brought to it in 
normal or abnormal quantity (p. 030), and that, too, primarily, 
again, because tlte l'llrrent qf blood within it is hastened, and 
consequently a portion qf the sitgctr reaches the general circula
tion unchanged, without having undergone the action qj' the cells. 
This pathological process, in connection with the more rapid trans 
formrttion into sugar of tl1 e glycogen si multaneously fornwd. 
may be considered as perfectly parallel with thP mellitul'ia occa 
sioned by the sugar-puncture, in which the animals continue to 
form glycogen (see p. 936). 

Tltirdl11, we must consider whether the liver does not form 
sugar in diabetes, no matter whether with or wiLl1out the previ 
ous formation of g lycogen, from materiab out of which normally 
no sugar is developed. The oft- repmtPcl obserrntion that there 
are diabetics who excrete s ngar, even upon an excl usively animal 
cliet, was long ago brought to bear upon the question of whether 
in such cases (glycogen and) sngar were not developed from 
albumen, a.ncl certain exp(-'ri lll ents in tlw feeding of animals (see 
above, p . 935) seemed to answe1· Lltis question in the affirmati\'e, 
ancl to furnish a clue for the exphcnation of those severe cases of 
diabetes. J\Iany have thought, and still think, that in thesr cases 
the liver makes use of a powe1· whicl1 otherwise it employs only 
exceptionally, in case of llt><'l .. ~sity, a::; i t Wl'l'L'. when, for instance, 
no hydrocarbons are furnished to it. But, now, the formation 
of g ly rngen ancl sugar out of pure albuminates has recently been 
renclerecl do111itful; only one albiwiinoid, gelatine, has been eel" 
tainly proved a producer of glyco~<'n. and. rPmal'lrnbly enough, 
the chemical production of saccharine matters outside the body 
has thus far been achieved with it alone, but not with the trnr 
albuminates. But thus till' Role suppo1't or this view is shakPn. 
Fn1'thermore, a pure animal diet, P\'en the so-callecl "exelusively 
meat diet," does not consist or albumen alone, but contains gly-
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cogen also, as well as undoubted glycogen-prodL1cers and hydro
carbons in quantities which are not to be di tiregarded, namely, 
besides glycogen and the meat-sugltr which ttppa1·ently proceeds 
from it, also gelatine, glycerine (in the fat), ancl lastly inosite, of 
which, to be sure, the capacity to form glycogen has not thus far 
bPen investigttted. " 'e may estimate the amount of these sub 
stances at from three to five per cent., even in mettt which is 
poorest in them, bu t it commonly amounts to decidedly more. 
Adel to this that, in the most stringent diet lists for diabetics, 
in addition to the meat, are to be founcl butter ancl fats of all 
sorts, eggs (containing considerable fat, wiLh gra1Je-sugar and 
pe1·haps glycogen also), ancl all kinds of vegetttbles; that the 
d1·inks which are allowecl even in the severest cases, tea, coffee, 
ancl wine, are not absolutely free from sugar and sugar-form 
ing elenwnts ; ancl we slrnll have to allow that, even with the 
mo't rigorous diet, but which, with or without the physician's 
knowledge, is never, as is well known, persistently ca1riec1 out, 
some hundreds of grammes of sugar and sugttr-proclucers are 
eaten daily. If we compare therewith the quantities of sugar 
excreted in the severe ancl severest cases of diabetes, in which, 
moreover, milk, very small amounts of amylaceous substances, 
and the like, are still commonly enough allowecl, we shall find 
that, with very few exceptions, the latter fall far short of the 
sugar ancl sugar-forming elements ingested, ancl that, therefore, 
there is thus far no necessity of assuming a formation of sugar 
out o[ albumen. Bock ancl Hoffmann ( [c] p. GS) looked through 
the literature (with another view), aucl found only two cases in 
which more than two hundrecl grammes or sugar were excreted 
upon a nom inally pure meat diet;' and they correctly add, that 
it is w~ll worth thinking or, whether these fig ures are absolutely 
correct, for, according to their experience, in which most physi 
cians would probably agree, the excretion of sugar is alway" 
r<>dncPcl to a minimum by positive exclusion or all " hydrocar
hons" from the food, i.e., except those ingested with the meat 

1 One ca~e was thntof Patrnkofa and roil. and the other. thntof Andrat. Another 
cn~c hm1 RincC' hccn added by Hwwnnul, in which, upon a pure meat diet without glyce
rine, 2/i.J grammes were evacuated upon an average, but, as }{, adds: " It cannot be 
absolutely guarnut.ccJ. that the rliet was adequately adhered to. 11 
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diet. So long, tlten, as it is not proved tltat d iobrlirs e:raele 
s11gar upon ct diet free, in tlte stricte.st sense, from glycogen a11rl 
glycogtn·producers, and tltat, too, for a length of lime, since at 
the first, indeed, glycogen dereloped from otlt,,,. s11bsta11ces nui!J 
still be present in tlte liver; and so long as tlte development 
of glycogen in animals itnder tlte same circumstances is 1lot 
positively demonstrated-we must reject the view tltat certain 
diabetics for in sugar out of albumen, and that they are thus to 
be disti11g11islwdfrom other diabetics. \\' e shall find a difference 
in thi s only, that they can no longer make use of even the smallest 
amounts of hydrocarbons and glycogen-proclncers, such as are 
present in the so-callecl animal food, whilst others still assimilate 
such quantities. It is well known, indeed, that the latter class 
of patients, too, do not always rnid again in full quantity e,·en 
the pure sugar en.ten, but nre capnble of employing more or less 
of it for the purposes of the body. In the behavior of diabetic 
upon various (animal and vegetable) rood, however important it 
may be in other respects-as for instance with reference to prog
nosis,-we can find no pen·ading, radical difference, bnt, thus far 
nt least, only a directly advancing, quantitati,,e clissimilarity 
It is more intelligible, too, that one crnd the same morbid process 
may make advances, nnd that thereby one "form., or one 
"stage" may pass into the other, than that this transition is 
occasioned by an entirely new process, i. e., by the formation of 
sugar from albumen, which otherwise does not occur. 

IL-According to our present ideas, we can scarcely imag
ine an inel"l'aSe of s11r1cu in the blood from the muscles, other 
than in conjunct ion with and dependence upon th<' Ji1•er, from 
which they derive their sugar (ancl their glycog<'llJ. ~\. melli
tnria, in whic-h the muscles were the sole source of sugar, to the 
exclusion of the liver, could only exist for a sho1t time, as if 
produced experi mentally (seep. 945, and Bock and Ilofmann), 
but conlcl not take place as a pathological condition of long 
duration. 

Ill.-The .rngar of 'tnilk, whiclt the 111wn111ary glands form, 
seems to be capahl<' of absorption into the blood undPr ce1tain 
chcnmstnnces, i11C'J'P:l~i ng its sarcharinity aml occasioning rnelli~ 
turia. At least we cannot otlwnvise explain the mel lituria 
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which, in spite or the opposing statements of \Viederhold (Zwen
gler '), Lecontl',' and Griesinger, is freqnently observed in preg
nant and nu1·::;ing women, according to the unanimous ob::;ern1· 
tions of Blot,' Ileller, C. G. L1,hruann,• KirstPn,' Bnwckt\ 
Remey, lwanofl",' de Sincty,' and Abeles, ' a11cl which would seem 
to be increa,ecl by obstrncting the outllow or milk. According 
to Blot and H6mey, the arnou11t or sngar in the urine woukl 
seem to be capable or rising in this way to over one per cent. (up 
to 1.8), whilst Abeles t•stirnates the quantity round by him as 
less than 0.02 )JP!" cent.' However that may be, we are herP 
again concerned with a physiological mdlituria, or, at least, 
smely not a diabetes rnelli tus, althougb the excretion of sugar 
may continue for a long time, through many months. Of course 
this does not exclude thl' development of a true diabetes mellitus 
during pregnancy or tl1c puerperal period, as has been observed 
a few times. (Bouchardat, Oppolzer, and Gibb.) 

B.-.\ diminishecl consumption '!l s11gaJ" was formerly often 
designated as the cause of diabetes, and precisely on the ground 
of the ideas which were then held in regard to the significance of 
sugar as a "respiratory and calol'ific substance," anU its com
bustion in the blood. After Mialhe"s theory of impeded combns
tion of sugat·, by reason of a diminished alkalescence or the 
blood, had been rejected as untenable, it was in particular the 
above-qnoted statements of Reynoso's (p. !l42) whicl1 sPemed to 
lend support to the view of a diminished absorption of oxygen, 
and a eonsequently diminished combustion or sugar. Bttt his 
Rtatemrnts have vroved untrne, ancl the clinical fact that the 
most marked disturbances or respiration, even of long duration, 

1 Ueber den Nacbweis des Zuckers im Harn. 2 AuH. GOttingen, 1859. 
'Arch GCn. 1857. Aoltt. 

t 3 Gaz. hebdom. 1850. No. 41, and Comptes rendus. XLIII. p. 676. 
4 Lehrbuch der phys. Chemie. I .. p. 270. 

i'\fouatsschr. f. Geburtsk. 1857. Juni. 
6 Bcitriige zur Frage iiber die Glycosurie, etc. Diss. Dorpat, 1861. 
~ Ga7.. 'M6<1. 1sn. Nos. 43 et seq 
~Wiener med. Wochenschr. 18i4. 
'llrntpt ', too (Arch. f. G.rnnekol. VIII. p. 3 12). who confirms, in :.u nrticle which 

hns just nppcnrcd, the appearance of glycosuria. in lying-in women, found in one case 
1.G per cent., nnd u d:lily quantity of 17.3 grammes of sugar in the urine. 
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give rise, indeed, to mellittnia 11ow a 11tl tlte11, hut not to any 1·eal 
diabetes, has brnught this dew utterly Lo the ground. Eve11 the 
most recent modification of this th1,ory hy Pettenkofer and Yoit, 
who set>k the cause of the dimini:<hed combustion of sugar in a 
delectivt, eonst it11tion of the blood-corpuscles (compare p. 9401. 
has acquired no recognition. 'l'he irlea of an im111ediate combu><
tion of sugar in the blood has been generally given up almost 
entirely, in const·quence of Scheremetjewsky'sexperi ments. aml 
its use is now rath1>1· sought for in its further e1i1ployment for 
ptn-poses which, howpvp 1-, have not yet been by any means fully 
i111•••stigated. Only this much i< certain: that the muscles use 
up suga r (gly~ogen) in their action. \\re 111ight, at all events, 
mak1• fast to thi s, wpre we willing to pursue tile id P~L of a dimin
ished rom\llmption o[ sugar in diabetes mellitus: but there is thus 
far a lack of any further poi11t of support, a 11d the few facts 
lwa1-ing upon this matter which pathology furnishes u s with do 
not qttite favor that d ew. In the tirst place, the1·e is the fact 
tliat, even with complde muscular i11aetivi ty in healthy persons, 
or in the paralyzed, no melli turia is developed, unless other 
causes eome into play: and 'econclly, the fact, a lready men
tion~d , that a sudden climi1rntion of the excretion of s uga r is 
brought about in diabetics by muscular strain, a proo[ t11at the 
musdes have not s uffered impairment of tli<>ir Ntpa/Jility of 
ttsing up sugar, at least in tllesr' patients. \\'hetl1 er there are 
cases whicJ1 behan" diffor..:::ntly, must 1·en1ain u11certain until a 
greater number of observations have been made in rega1·d to the 
inlluence of mu scular action upon the excre[ion of :-mgar. But, 
howeve1· the muscles may behave, neitlier can we wholly dismiss 
th<' possibility that perhaps the employment qf tlu, .rngar wlticlt 
has reached lite bloocl is affected in diabetes; nay, the se,·erer 
cases, those in which the excretion of sugar goes 011 upon a ve1y 

reduced ingestion of sugar and g lycogenetics, Sl'Clll to point Vt' l'Y 

closely to tlte idea that the power of assimilating and maki11g use 
of sugar in whatever fOI"m, whether it be stored up as glyeog<'n or 
as fat, 01· to oxidize it in the muscles or anywlwrP <'isP - that this 
pow<•r i~ wholly Jost. " 'e migh t also a,<Hunw that, with such 
c1irnini:-;ll1 1cl i11gt•:-ilio11, more ::mgar I'Pacla .. ~ tliP h!oO(l c.li1·petly l'rom 
the iHll'sti111• r11· h.r tlw ci1·cttit throug·h the liwr than in healthy 

VOL. XVl.-UI 
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persons, who are eating the ustrnl miscellaneous dic>t, aml that 
therefore those disturbances in the prinuc vi;c or in the liver. 
which were mPntionecl above. are herP pre~ent in a higlwr c.kgret•. 
Our knowledge is not ~ufficiPnt to bring us to a conclusion as tu 
which one of tlH•se possibilities is actually at work. Each indi
vidual must rather follow his own inclination as to whether th~ 
one or the other conjecture sha ll be allowed as being tl1e lllore 
probable.' 

Theo1·ptica.l ronsidt: .. l'ations, togl:'tliN with ma11y clinical aml 
ex1wrilllental observations, tend to show that a me!lituria may 
be calletl forth by clu111r1es in Liie ex1·retory relations qj' the 
s1igar from i11rrr'11se <//'/fir; bloud-press1n·e,froin l'Cltialions iii 
the (·omposi!io11 f!/' tlu"' bloorl or qf' tlu, ,W)l·reting Lissa<', alorn ... 1 

and without tl1<' "ac-charinity of the blood being abnorlllally 
lwighu .. 1wd. l'rnlPr or<linal'r circumstances, it scp1ns that it is 
011Jy Oil tl.f'('Ollllt of tht~ exceedingly i-;\ight ~a('C'harinity of flu .. 
bloml that 110 :mgar passes ornr into tlw uriw~. B.r rNt.son of 
the gn·:it diffo~ihility of :-;u~ar, howen-•r, it is probahh~ ti priori 
that e\·e11 ::-;Jig-ht \·ariation.') i11 th1· ('in:n]atory aml pl'e~surP condi

tions or tli1• kidneys, certain nutritive disonlf'I'" of thl' walls of 
the vessPI:-: or of tltf' epith1•lium, wliich heighlt'n tl11'ir iwrnH.:i.abil
ity. ancl lilmlly , clmng<'s in the blood itsPlf, hy rPason of which 
contliliorn; mon\ favorabl1~ for cliffu:;ion an• l.)J'ought n.hont, rnay 
girn rise to a transndation of ~ugar into tlw urilu'. H we appeal 
to disturbanc<'s o[ this sort for the explanation of various forms 
of albuminuria, we !llay venture with still more ju,tilication to 
do so for onP or anotht'r kind of mellituria, sinee indePd the 
diffusibility of sugar so H'l')' llluch exceeds that of albumen. Jn 
point of fact, thPre are datti in rPgarcl to the oceurrencP of SUl(al' 

in thP uri1w which abundantly warrant tlwse consic1eratio11'. 
.\ttention has already been g iven to Reyno o·s statements in 
rpga1·d to the influence of n•spimtory clistt1rbanc1's llJ)()n the 
dC>vPlopment of m<'llitnria. E1·en if his view has not hPPn con
firn1 •(1, that an illlpPdPd ab~orptiOll Of oxygr•n OC('a~iOJH) $3.C'Clia-

1 In a recent article rVirchow's Archiv. LXI\". p. 382), Prw,li1101r attributes diabetes 
ton Uisca..~c of Lhe musclc!i, which are iucapnble o( converting sngar into the easily com 
bustible lactic acid. The facts al.Jove givcu are opposed also to this view, which is 
p:i.rtly founded upon vcl'y hypothetical snppositions. 
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l'ine urine, we must nerertheless admit that his observations 
were not wholly vi sionary, ancl that, at all events, sugar may 
appear in the urine in certain impediments to respiration. This 
is ·hown not only by olcl observations, in which we cannot reject 
the objection of an error clue to other reductive matters, the 
prese 11ce of which in the urine was not remarked until later, bnt 
al so by more recent investigations which are perfectly nnobjec
tionable. To say nothing of others, Abeles (compare p. 061), 
who, at the instigation of Seegen, aml with the utmos t skepti
chm1 , examined the urine of a great number of patients, found 
sugar in 18 out of GG consumptives (i. 1'., in about 37 per cent. ), 
and in fonr out of six persons suffering from valvnlar affoetions, 
in greater prnp0ttion than in all other patients. 'Ye might well 
conjecture that in these cases it was uot the deficieucy of oxy
gen, hut the stasis in the kidneys clue to impediments to the 
respi1·ation aml cirnuhtion, ancl perhaps also still other changes 
in the renal parenchyma, such as arnyloitl clegenemtion, which 
grL1°e rise to the transition of sugar from thP bloocl into the 
urine. The same cause may exist Ior the appearance of sugar in 
the urine in the reactive stage oI cholera, as has been observed 
by Heintz ancl Samoje, Buhl, Gubler, Huppert, \\'yss, and 
others. I myself have found sugar beyond all doubt in two 
out oI 20 cases of respiratory disturbances caused artificially in 
dogs, but only on 1·cry great clyspncra with the phenomena of 
considerable venons stasis.' Fmth<'rmore, we must prnbably 
refer the cases observecl by Ollivier,' who saw albumen ancl sugar 
appear in the urine in apoplectic atta('ks with extrarnsations 
into the brain, to ,·aso-motor clistmbances in the kidneys, and 
perhaps likewise many inst>tnces of mell itu ria in ne1Tous dis
eases, such as sciatica (B1·aun 3), tetanus (.\ .. Vogel'), chorea 
magna (v . Franque'), ancl all sorts of convulsive conditions, 
in intermittent fover and numerous otlwr diseases, may be 
explained by clist ttrban('es in the renal circulation. Finally, 

1 Virchow':i Archiv. XLTT. p. 1 
i Qaz. bcl>dom 1q75_ Xo. 11 
3 Lchrb. dcr Balneotherap_ !SGS. p. 343. 
4 Deutsches Archiv f. !din. !\Ted. X 103. 
~ Journ f. Kinderkraukh. 18G7. p. 220 
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according to the laws of diffusion, there can be no doubt that the 
constitution o( the blood itself may also have an influence upo11 
the e\'acuat ion o( sugar. It is known that the concentration 
and the composition of diffusi1'e sol utions harn an effect upon 
the degree of diffm<ion and of Jiltration also (Nasse sen. ). ' 
These conditions ha,·e not yet been studied in regard to mellitu
ria. The mellituria caus<'d by saline injections, which occurs 
with a degree o( saccharinity of the blood far lwlow what is esti
mated as the minimal limit under other circumstances, may 
perhaps depend, in part at least, upon altered contlitions o[ 
diffusion and filtration , and in like manner we might explain 
Bernard's sta tement that subcutaneous injection of a solution of 
sugar of a g iv en concentration does not g ire ri se to melli turia 
until a certain quantity of sea-salt is added. Bnt nothing 
beyoncl these scanty facts is yet known in regard to the subject. 

It is obvious that not every one of the conditions which have 
been enumerated, under which a mellitnria is pos::5ible, can claim 
consideration ill connection with the theory of diabetes mellitus. 
In certain ca.ties, as was then remarked, we were dealing with 
purely physiological processes ; other cases are, to be sure, o( a 
patholog ical natrrre, but they lack all the other symptoms of 
diabetes, and, above all, the dmation of the sacclmrinity of the 
urine is Yel"_)' brief in them, ancl, from the nature of the case, 
this nmst always be so. In a venous stasis, for example, but 
littlP sugar will ever pass over into the urine, so long as the 
ordinary amount of sugar in the blood is not exceeded, and so 
long as the organs which take up sugar from the bloocl and 
make use of it are not impaired in their activity. Putting aside 
all these conditions in wbich nothing more than a mellituria of 
brief duration occurs, there will still remain enough of the 
factors enumerated, which, however, cannot all be equall y well 
S<'t clown to the account of diabetes. \\'ith no di sposition to 
whol ly igno1·e other possibili ties, I may yet, in conclusion, 

1 Marburger Sitzungsl>cr. der Gcs. zur BcfOrd. dcr ~aLurwiss. H3Lili. No. 5. 
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specify the foll owing as the most probab le mocles of clevelop 
rnent of diabetes, a nd as apply ing to the majori ty of cases: 
\l ) on abnormally heiglttened sacclwrinity '!f' tlte cltyle, or qf 
llw blood in t11e portal vein, or qf the two together, in conse
qnence qf' an impeded conrersion qf tlie sugar present in tlte 
i11lfstine into lactic acid, or in conseq11ence qj' accelerated 
abso1ption of the sugar ; (2) an wmat11ral acceleration of lite 
p ortal circnlation, whereby, on the one ltand, 1nore sugar reacltes 
tlte liver- ct part ef wliiclt, w ithout being changed i11lo .'ll?Jcoge11, 
passes on into the circulation ; and, on tlte ollta hand, the 
glycogen f or11uYl from sitgar or other materials passes into 
sugar more ropidly and in greater quantit?J, and is washed 
awa?J. 

Of com se, the modt>~ of developm?nt here set clown do not 
exclude each other, a nd it is so much the morn prolmbl1• that 
they may, for the most pa r t or altogether. occ 111· simnl tanPously, 
since they do not act in opposition to each othPr. lf, fo r Pxa n1 . 
pie, a d il a tation of the portal vessels ancl an acceleration of the 
intestino-hepatic circula tion are present, the sugar will be more 
rapidly absorbed from the in te"tine, a nd a lso more q nickly 
carried through the liver, anll the result, an incrt'ase of the 
amoun t of sugar con tained in the blood, will be all the more 
certain . 

Tlte nervous system may undoubtedly exert an influence 
11 pon the occurrence of these, as upon that of most or the causes 
or melli t LU'ia vreviously mentioned . Keeping in view onl y the 
modes of development last described, as apparently ly ing at the 
roo t of d iabetes, i t must be the nerve· tracts which govern the 
conditions of circul ation, perhaps al so of secretion. in tlw gas tro
intestinal canal and the li ver. In reali ty, indeed, those nen ·es 
whose inj ury cer tainly occasions melli tnria conta in ,·aso-motor 
(and secretory or trophic~) fibres for the organs mentioned, and 
we may expla in the development of tha t mel lit11ria which is 
occasioned by the nervous system by the in M·,·ention of vaso· 
motor cl i, tnrba nces. Tlwse nerve- t racts extt'11cl , as the abo,·e
quoted ex1w1·iments tearh (pp. !J39- 941 ), from the mNlulla oblon 
ga ta, and perh a ps also from still o ther poin ts in the cernbrnm 
a nd the c!'rebellu111 , t hroug h the upper pa1t of the cervical spinal 
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cord to the lowermost cervical and uppermost thoracic ganglion, 
and from thence through fibres of the sympathetic to the abdom
inal organs. 

Now, i11 accordance with all this, we may conceive thnt 
diabetes is developed in a two-fold manner, Pither by the di s
turbances in the territory of the digestive C'anal and the liver. 
proceeding from any one point in these 1wrve-trncts, or by local 
ca.uses immediately affecting those organs; and, accordingly, we 
may es tablish various forms of the disease-a d iab!'tes proceecl
i11g primarilt/ froin the neroous svstem (ill'IU"Ofjfnic), and a 
diabetes proceeding pri1naril?J from the intestinal canal or the 
li1>er (gastro-tnterogenic ctncl ltepatogenic). lf a dimini shed con
sumption of the sugar which reaches the ge1wral circulation lakes 
phtcP, which we l<> ft wholly in doubt, it should wobahly be in
chtJled in thP first (neurogenic) form. 

Of course, it is easier to make such a di\"ision in tlwory than 
in practiC<': but, if it is justified tlworl'tically-aud this seems 
to me to he the case, according, at any rate, to ou1· present 
knowleclg<'-t hen the practical problem c·ontJ'S up fol' Rolution, 
how far thPoretical suppositions actually prove tnw. Theor}' 
shows practice the direction in which it must move in the srudy 
of di seases, and if at the present tim<' the practical discrimi
nation between such ''arious form s o[ diabetes may 11a.,·e it s 
great difficulties, it is neverthel ess to be hopt'<l that continut•cl 
investigations, particuhcrly with n 'garcl to th e etiology and tlw 
den·lopm Pnt of the di st-'asr, a:-3 well as to its beha.vior undt-'l' 
dietetic aml pharruace Ltti cal interfPrence, may OYel'come tht'"' 
difficulties. 

In the nwantime we can e1'en now positi1·ply dc>signate acer
tain class of cases a.s proceedill{J primarily from llte ne/"1'011.< sy.<· 
lt111. These are thP cases of diabetes which ha1'e appeated after 
traumatic OL' other injuries of. the mPdulln, oblongata, or in which 
post-mol'tem examination has revealed alterat ions in the telTiton· 
of those JWLTe-tracts whose connection with nwllitmia has bee.n 
pro1·c>cl. lf these form thus far but a small minority of cases, bte 
i t re111 Pnrhe1·pcl that in this respect we are dealing for the most 
part with ''""Y minute changes, recognimblP only by careful 
microscopical exanlinalion, upon which , too, attention lias only 



THEORY OF T HE DlS EAS E. 067 

in recent times been bestowed ; nay , that sing lt> nen~e.reg i on s, 
wltich, accon1ing to experimental researches in regard to etiol
ogy , may play a ,·ery importa nt part (as, for instance, tlw 1'ing 
or Vieussens, according to Cyon and AladofI), ham indePd m·1·er 
yt>t been im·estigated in diabetes melli t us. It must bt> fm tl1t'r 
burn t> in mind that the nerve-centres governing the excreti on of 
sugai· may be irritated in <L ujlt.v manner from a ny part of t he 
body whatever, without the necessity of any anato 111i cal cha nge 
being present in themsPlves, and that therefore tl1ern may be a 
'· ne ttl'ogenic" di abetes, tile particular cause o r which may lie 
fat· away from those 11 e1Te-tracts. Clfany of the cases which are 
de,•eloped in consequence or di sease" or other nerve-pa rts than 
those mentioned, which are connected with 1111'11lal affections, 
wi th epilepsy , and the like, should very likely be considered as 
nf' urogenic diabetes of reflpx odp;in. 

It is easil y conceirnble that. after the effect of Pxpe1·irn t> ntal 
injuriPS Of cer tain por tions or the nen•ous system Upon the 
de\'elopment of nwllituria had bPen provecl , and after inju ries 
and morbid aJ tpra ti OnS or the Yery same lll' l'l'e-pa rts had bee n 
rt·eop;nized as the immedia te cau::;e of diabetes ni t> lli t u ~. tha t is 
to say, after dinical experiences had been obtained which per
l'el'tly supplemPntec1 experimental researches, thPre was a ten
d 1• tll'Y to look fo r t lw ultimate cause, e1·en in oth l' I' cases less 
1·J pa1· in their dei·elop111 ent, in an affection of those nen •e-par ts; 
:ind i:; urely not wi thout warrant, since, as I lia vp jn::) t now ex· 
plained, even in many 0f these less clea r ('ases, signs were to be 
found of a n orig inal 01· sympathetic a ffec tion of the ll<' ITOus 
'}'Stl'm of refl ex orig in. \Vhether, however, we a re then·by 
warranted , thus early, as many authors do, in characte1·izing 
tli:chetes mellilus in e1·uy case, without exl't>ption. as a prima ry 
IH' rvo us disease, seems to me still q uestionable. Tlwre arP tURPS 

t>nonp;h of diabetes, in which at the bPg'inning P\"1' 11 thP most 
careful obsen ·ation a nd the most thol'Ough exam ina ti on of the 
patients di sclose nothing which ca n bP att ri hu t1'<l to an a ffect ion 
of the nervous system, which for rnonths a ncl .rears show no 11 er
vous 11l1t.:.nomena 1 in spite of 1n·onoun c·pd diabet ic symp to ms, 
increase of tlrirst a nd of the q um1 tity o[ nri110. high sar l'l1arinity 
o [ the urine, e tc. This is pat'lil' ul a l'i y 00111111 0 11 in W<' ll-nouri sl11'd 
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pt=>1·son...;, arcm;tomP<l to luxurious food. a11cl !"Orn Pwliat ac1\'U IH'1-'d 
]11 yparH, in who111 Ila• di~PaHP has df'vplopt-'d in a11 im;iclionH 111 ::111 · 
BPI'; if i11 tl1t-'11L ]>li~-'110111pnao<·<'lll' in tlw :suhstlquf'nt rou1·;-.;(' poi11t ~ 
ing iwrlia.ps to aa inv0Jn ... me11t o( thf' HPITOHS H)'Htem, !-mC'lt as 
geu(--'ral wPaknPss, in1potf;>JH'P. nll(l a. changing disposition. thP_,. 
lll<l)' lllOl'P ('OJ'l'Pct J.r l>i-' attrihlltt><l to the gPIWJ'al disturbaJlC'P Of 

n11trition aJld tht• l't•RUitin~ rachPx ia, tltP cli:s lllJ'bU Hre Of t'eHt :1t 

nigli L by t,11p inclination to pass uri1w, :incl thP lik1l, To assunw 
a.n ori,qinol nPrvou:-; affection in such c·ases wonl(l be m ore tha11 
Vt-' ntnresomo. 011 t h1• otlwr 11and, inclPf'd, a:-; has lwen mentioned: 
J1 1any fad8 point 10 the organs as 111" poi11I of depart-
ure a 11cl the pPculiar ~ea.t thP cl isf'asP. Lt)ss ~tress can hP lai cl 
upon th<· fact that lh1• O!'tunen<'e of cliabetes is somet imes oh
se1·vetl im111Pdiately a[t<>r dietetic <' 1To1·s 01· snddP11 tha ngPs of the 
ac('usto111Pd <'Onc1it ion in n•ganl to food (seP '·Eti ology' '), since 
tla·se casf>s an:. always hut exceptions; but mor(i. upon the facts 
that tlw dh.;eas1"l oc-rttrs witl1 t'triking frequPncy in clblricts where 
the d iet i8 chiPtty ,·egetable-furlher, that, as has jnst been said, 
so frequPntly. apart from the abnormal ities of the urinary secre
tion1 }>hPn011H.:.na pPrtaining to the digestive apparatus arp alone 
ohsPrvt->cl for a. long time- then, that injurious influl'HC'PS ac ting 
uvon thP d ip;Pstin• organs p1·e-emint?ntly give rise to an aggrava
tion-and fin a ll y, on the contrary, that [a,·01-able th,,rapeutical 
e ffects are obtainecl by aeting upon these organs, but not upon 
t lte nervous sy8tem; tl1 at, by means of that VPl'Y agl'nt whil'h 
s till a lways a11clrightl y occupies thefav, ite position in th0 tJ'Pat
ment of diabetes-thP Carl sbad waters \Ol' others likP thPm), we 
ean aeeompli sh no direct effect in a ny way upon tlw 1w rvons sys-
1<·111 , but nierPly a beneficial infiuence upon the digestive a ppa 
ratus. \Ve therefore believe that tlte occurrence qf' a diabfles 
proceeding pri11wril!f fro1n tlte digestfre organs must a lso bP 
a llow<'d. \\'ith the data at present available, h owever, we can
not admit a fu1thPr d ivision of this form into a "gastro-en tero
twni<- ., a11d a ·· Ji epatogpnic, 11 according as it proceech from the 
digestive cavity pl'Oper or from the liver. It is probable, incleed, 
that the Ji vpr is involvecl in the severe cases, in whieh the ex cre
tion of sugar persists even upon the •o-rall ed t•xrlusive meat 
di l't. It would be rnorn ce ttain i[ thi s die t contained absolutely 
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no sugar and no sta rch, but only other producers o( glycogen 
(glycerine ancl gelatine). The liver, as well as the gastro-intes
tinal canal , may also be implicated in the lighter cases, in which 
suga r is ,·oided only after the ingestion of starch and sugar in 
large quantiti es, and it is probable that both are often si multa
nPo usly involved (compare pp. 965-966). 'rhorough researches 
upon the excretion of sugar, under the administration of glyce
rine (fat) and gelatine might perhaps afford further information 
in particular cases. 

"' e have still to di scuss the connection qf the excretion of 
sugar zoilh the other esSl"litial symptoms qf diabetes, particularly 
with the thirst and the increased secretion of urine. According 
to Y ogel, " the semm of the blood, being highly concentratecl by 
reason of its great saccharinity, takes up water by endosmosis 
with great avidity from all the parenchymatous tluids, as well as 
from the drinks and liquid food introduced into the stomach. 
The clrynes · of the mouth ancl throat thus occasioned explains 
the lliirst, the dryness qf the skin, q( the stools, etc. In con
sequence of the absorption of the water the quantity of the 
blood is incrt>aSc'cl, the blood-pressure in the vascular system 
is heightened and gives rise to pOf.1J11ria. \Vere no fresh inges
tion of fluid to take place, the blood would constantly become 
more concentrated on account of the continued sec retion of urine, 
and that, too, more markedly in a diabetic than in a !teal thy 
·1wrson, on account of its saccharinity, and it would keep on 
taking up water until its degree of concentration were brought 
to an <'q uality with that of the parenchymatous fluids. \Yhen 
a healthy man chinks, the wa ter which is absorbed into the blood 
speedily increases the quantity of the blood, and gh·es ri se to 
diuresis. So soon as the greater pa1't of the water taken up 
has been removed, the diuresis will stop. But let a diabetic 
ddnk, antl the matter has to take on an entir0ly different aspect, 
even if in ltim the water dmnk be as quickly absorbed from the 
stomach as in the healthy man. In the first place, tlt e blood is 
diluted by the water which enters it; but the parenchymatous 
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ttuids b(?ing likPwise- rirh in sugar, are mnrh more eoncentrated 
in diabPtics than in the healthy; tlwy therefore <li»<>rt a pol'tion 
of tllP ingested water· from the blood-S<'l'lllll. a nd consequently 
11u .. dittre~is soon after drinking will be less in s uth patients 
than in the healthy . In proport io11. howevf'r, as till-' hlood -again 
becomes more l'OllCf-' lltr::i.tecl by the serrt:t ion of urine, it in tum 
approprfates to itseH tire water which hacl b<•t,n honowed by tir e 
parendrymatous Jlnicl, and thus tlw Sef'l'etion of urine at a later 
period after drinki ng will be proportionately nr orp abundant in 
diabetics tlran in tire healthy ." In this way, a.CC'Ol'(ling to Vogel, 
is tire fact to be explained that tir e water ingestNl is 111nch Jess 
rapidly evacuated by the urine in diabetics tlran in the healthy , 
which Falck had attributed to a delayed absorption or the water 
(see pp. 895 ancl 954). 

The latter part of this explanation, which dealH with the re
tarded excrt:>tion o( watt:'r in diabetics, seems weak d priori, s ince 
the equalization of the concentration of the blood and that of the 
parenchymatons ttuids must take place in the healthy person 
also, and the difference li es in thi s alone, that the latter. on 
account of the lesser concentration of a ll hi s juices, does not 
need to absorb so nrnch water into the blood as tire diabc>tic does. 
l\Ioreover , if we allow the diabetic to drink lw r·fectly ad libitltm, 
no g reater concentration of his blood a nd or hi s juices at large 
can take place unless a greater excretion of water occurs through 
the kidneys. The fact a lso that the tardy excretion oJ: the 
water dru11k is observed in diabetes insipidus (which sec>) as 
well as in diabetes mellitus, makes against Vogel' s explanation. 
Bnt, on the other hand too, many consiclerations arise to indicate 
that, as this explanation de•~ands, the sacchariuity of the blood 
and juic~s, with their consequent concentration, is the sole cause 
of all the diabc>tic symptoms, and especially of the thirst and the 
increased secretion of urine, and that the quantity of sugar and 
that of urine must always go hand in hand with each o ther: fo r, 
in the first plare, rases lr ave been obs<'r·vecl wlrich b~gan as dia
brt<'S insipidus, a nd in which the exr retion of Hngar did not 
take placp until subsequently, as well as f'ases of cliabNes melli 
tus, in whif'h the s ugar has di sappear·ed for a long tim<' from the 
urine, without the quantity of the latter returning to the> nor-
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mal stanclarcl (seep. Si2). Vice u:rscZ, a marked saccharinity of 
the nrine has been observecl with a normal or abnormally small 
amount of urine (cliabetes clecipiens), a lthough, to be sure, for 
but brief periocls-a few clays. Kuelz (BPitr. II. p. 144) has 
shown, by comparative obse1Tations upon two female patients. 
tlmt in sp ite of a like execretion of sngar in the urine, ancl of a 
like l:irgc ingestion of drink, the qua ntity of urine may for clays 
tog<• ther vary very much.' 

Yogel's explanation, then, cannot apply to all cases, although 
it must be confessed that the excretion of sugar a ncl that of 
water in the urine for the most part rise ancl fall together. But 
whethe1· the thirst is occasionecl by the abnormal saccJ,,ninity 
of the blood ancl the juices, ancl then the secret ion of urine 
increasecl in consequence of the a ugmented abso rpti on or watn; 
or whether, on the contrary, the sugar does not, like cl1lo1·ide of 
sod ium or urea, act as an irritan t to the kidneys, goad them to 
an increasecl secretion of water, a nd thus cause the thit·st-this 
incleed ca nnot be clecided in indil"idual cases. The diui·etic 
effect of the sugar cmrnot by any means be wholly denied. But 
since augmentPd secretion of urine (and thil"St) occnr even inde
pend<'lltly of the saccharinity ancl not in direct ratio to it, it 
8eems probable that in such casPs, according to the experi
me11 ta l researches of Bemarcl aucl Eeklurd, both symptoms, the 
inc·rt->:JSl-'d diure::)i:::i and the excretion o[ sugar, are of nervous 
orip;in. '!'hose investigators have ascel"tainecl that those points in 
till' med LLlla oblongata, the irritation oI which exerts the onr or 
the otl1er effect, li e ,·e1-y near each other. \\Te may therefore 
readily conceive that the fnnclamental disease adrnnces from the 
onP to the other, ancl thus gives rise to a disproportion between 
the Pxcret ion of sugar and that of watrr. 

i\f.us t of the other phenomena of di abetes mellitus can easily 

1 The idea alw that the blood-press1a·e is heightened. and cousequeutly the amount 
of urine increased. by the absorption of the water drunk, is become untenable since 
Worm .ll11£lfC1' 1Sitzun.c,.rsher. der s..~cb!I. Gcs. der Wisi:: . .Math. phys. Klasse 113n. p. ;373) 

bas shown within how wide a range the vascular system is capable of accommodating 
itself to it.<! contents without the lateral pressure within it being altcreci. But this is 
of secondary importance, since it i!! established by experience that the excretion of the 
wntcrclruuk devolves, as a.rule, upon the kidneys 
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be explai ned by the loss of sugar and the strong determination 
or water to the kidneys, as has been stated in the prnper place. 
The debility of diabetics must likewise be caused by the accumu
lation of sugar in the blood, for it disappears in prnportion as the 
amount of sugar in the urine is diminished, and there is no 
reason to assume a primary profound affection of the muscles. 
Very likely, as Seegen supposes, an excess of lacti c acid is 
formed in the muscles, thus occasioning las itude. The tendency 
to f1irwwles and gangrenous i1\flamniations of the skin is prob
ably attribu table to the irritation which the saccharine blood 
causes, and to the c11-yness of the tissues; and lastly, the emaci
ation is the natuml consequence of a g reat portion or the nutri
ent material remaining u11 employecl in the bocly. 

Diagnosis. 

The detection qf s11r1ar in the mine is the diagnostic sig n of 
diabetes mellitus, withcmt which there is no eertainty , even if 
all the other symptoms are in the highest degree p1·onounced. 
As a rnl e, however, it is just these other symptoms that do and 
must lead the physician to test the mine for sugar. But it must 
be remembered that it is not always the thirst and lite more fre
quent desire lo pass 1!1'ine which fir~ t attract the pati<' nt' s atten
tion, but that not infrequently a general lassilude,fuomculosis 
and the forniation of carbuncles, itching qf tlte skin, painful 
sensations, pains in lite limbs-considered as "rheumatism," ' 
but q ttitc; pat'ticularly distnrbances qf' vision, Jil'st incluce him to 
S<'Pk. nwcli cal aid; nay, that sometimes so tritting are the di s
ordel's present that they give rise to no complaint at all, and the 
sugar is rather founcl accidentally. It is, tlwrefore, a rnl e to he 
well taken to heart. that test ing the urine fol' sugar belongs to a 
complete examination of a patient-a rnle which should never 

1 A short time since a man presented himself to me at the polyclinic of tbe Augusta. 
Hospital, whose complBint of weakness and pain in the legs. and other statements, 
pointed to an affection o[ the spinal cord and to au advancing arthritis deformans. of 
which the fingers already showed traces, until an examination of the urine, undertaken 
on acco mt of uncertainty of the dk1guosis, showed a very considerable amount of 
sugar. 
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he distegal'ded in any diagnosis which is not establi shed beyond 
all doubt. 

On the other hand, as h''" alrPatly bPe11 statt>cl (p. 964), tlwre 
are conditions ot a physiological or pathological nature, in whidt 
sugar appear:; in the urine, without tlwn· l}('i ng any question or 
an actual diab1'l<"s nwllitns. L:nder these circumstances the sac
chatinity of rhe urine does not, to be sure, t each that high grade 
which it usually has in diabetes; but yet no satisfactoty distinc
tive sign can be found in that, because there is no standard limit 
to the saccharinity, below which it can be assumed that we are 
dealing with but a transient glycosul'ia, and above which diabetes 
begins. \Y ell-niarked symptoms of the latter Juwe been obsetved 
with asacdrnrinity of 0.5, nay, ernn of 0.3 1w 1· cent. (.\beles), and, 
on the other hand, in pregnant ancl nursing women, who showed 
no other symptoms whatevet attributable to diabPtes. neal"ly two 
pet cent. of sugar has been found in the uri1w (see p. 060). In 
accordance with experience thus fat, it can only be said, that a 
saccltarinit!J qj" ocf'r lwo per cent. cnlai11l!J o"curs only iii dia
betes, but tltat a lower sacclwri11ily does 110! exdude diabete-'. 
In the latter case the other diabetic sy mpton" must serve as aids 
in the diagnos i ~, and further. the circumstance tltat·non-cliahf•tic 
mellituria is tempora1-_r, like the conditions which give ri se to it, 
and which , the1d01·e, are likewise to be taken into considerntion. 

As concerns tlie recognition q/ sugar in the urine, we may 
indeed conrludl' with some probability that sugar is present 
from certain <~xternnl 11eculinriti P~-its }J::tl e, grrenish-yPllow 
appear-ance, the peculiar smell, and especially its high 8]1CC' iti.
grnvity, and, in casl' o[ need. we may lnt\'e reco urse to the last1• : 

but its poRitin' dt'tl'etion can only be acC'omplished by chemical 
methods. 

Such n1 pt hods have been described in great number, but in 
practice many of them are supertluo ns. and some or them are 
useless on account of their minuteness. Most of them are 
fonndecl upon the property of s ugar to reduce oxidl'S in alkaline 
solution , and amongst thetil' Trom111 er1s test, to be descl'ibed 
presently, deserves to be ranked foremost 011 ac-count of its cer
tainty and its ready applicability. lf the uri1w be free from 
albumen, ir is sufti cient, a8 a rul e, without furth er prepamtion, 
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to make it strongly alkaline by the addition of liquor potassre 
or liquor sochc (about one-quarter of its volume) in a small test
tube, a!l(l to add to it drop by drop a tolerably concentrated 
(1: Ii) sol11lio11 of sulphate of copper. If the urine contain sugar 
(that is to say, morP than the mere traces which do not come 
into eonsidemtion), more or less of the sulphate of copper is 
rt•soh•ecl, on slinking, into a clear blue fiuicl. \\' e should avoid 
adding more than will dissolve. The upper part of the liqnicl 
should now be ca refully heated nearly to boiling, until a yellow
ish reel cloudiness is noticeable here, which soon pe1·vac1es the 
whole mi11e, and, according to the amount of suga1· present., 
forms more or less of a deposit of precipitated suboxicle ur cop
per. 1'/te reaction follows the course described, i. e., with t11e 
ericlent deposition qf' a precipitate qf a color between ydlow 
and red, only if" s11r1ar be present; and, indeed, aceorcling to 
Seegen, it is st ill characteristic with as little as 0.3 per cent. 

" 'ith smaller amounts of sugar, and also, under t·ertai11 cir
c11msta11ces, with er largN amount, the precipitation of subox icle 
or hyclratpcl suhoxicle fails to tak" place; the oxide or copper 
is reduced, to lw 'nre, ancl the liquid is colored g reen at first, 
and then hroll"nish or a dusky golden yellow, but the suboxide 
(and hydrated suboxide) of copper remain in solntion, partly 
on account of their minute quantity, and partly on ncrnunt of 
the presence of Ct'rtain substances which increase thei r solubi lity, 
such as creatinine (Kuehne and J\Ialy '), ammonia, etc. This col
oration or the mine, without the precipitation of suboxicle of 
cop1wr, is not a proof of the presence of sngar, for it is also pro
cl u!'P<l by other recluctirn constituents of the urine, by uric acicl 
and the colol"ing matter of urine. In such doubtful cases we shall 
still generally sncceecl in obtaining n11 undoubtell resnlt, namely. 
an .,,·ith-nt pn•cipitation of subox icle of copper, by diluting the 
mine, especiall y iC it he somewhat concentrated, befo1·e applying 
TrornnH'l's test. But, if not, it is judicious, according to Seegen, 
to filter the 11rinP through animal charcoal one or more tinws 
until it b <·o mplPtely de!'olol"ized, to wash tlw charcoal with tt 

li ttlt· ll"atPr, and to snl>j t>Cl this walt•r to Trommer's test, which 

1 Wiener ~watl. HiLr.ungsberichte. 1871. LXIH. p. 477. 
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then, provided the urine origina ll y contained 0.0.i per cPnt. of 
sugar, causes a prec ipitate of su!Joxide of copper. Durinp; thP 
washing the charcoal retains the s t11Jsta nces which interfere ll'i th 
the precipitation of the suboxide of copper, ''" well as the othe1· 
1wlucti1·e admixtures (uric acid), and the test consequently be· 
comes at once very sensitive and conclusive. 

N o other methods of detection yet desc ribed o1Ier any supe
riority, and they are inferior in sensitivenes to Trnmmer' s lPs t, 
espec iall y when the latter is applied with the modifi cation last 
desc1·ibed.' They may serve to confil'm this test, but they cannot 
replace it in doubtful cases. On account or its ready applica
bility, we must particularly mention Heller' s ot· Moore' s test, 
which consis ts in heating to the boiling-point the upper portion 
or a quantity of urine mixed with liquor potassm in a test- tube. 
If sugar be present, thi s portion continually becomes chll'ker 
colorPd until it is of a deep brown, and thus contrasts markedly 
witlt the lower. clear part of the liquid. If, however, the 
a moun t of sugar be sma ll , the difference of color is cliilkult to 
recognizt\ and, moreover, a. browning of the urine is ocras1ont>d 
by others of its constituents. If we neutralize the urine thus 
boilecl with nitri c arid, we shall notice an evident smell or cara 
mel, if the amount or sugar be not too small. 

lt is of gn•a t importance, where diabetes is suspec ted, a nd a 
single examination of the urine has not yieldr d a positi1'1' result. 
to examine the urine repeatedly, a nd especial!;; seneral !tours 
rifler eating. 'l'o be quite certain , it is well to let the pati r nt Pat 
o f' food abounding in sugar ancl starch, and then to exam ine th P 
ul'inP pa$HPc1 8ome hours a fterwards. If, af ter onP 01· more such 
perioth, it is free from sugar, di abetes may be excllltlecl. 

F or the q11rmtitalire estima tion or sugar, it i; bPst to use tlw 

1 Upon this point I would refer to the manuals and text· books of medical chemistry. 
to ... Ye11/J((11cr and V09el'H Anleitung zur Harnuntcrsuchung. etc. A te:-;t gi \·en by AlmCn 
see Prager Yiertcljahn;chr. ISGfl. CI. p. 10 of the bibliograph ical index may perhap<; 

yet prove of advantage. 1\ ccording to him, two parts of tnrtmte of soda and potas::;a 
are to be heated with Corty-eight parts of liquor pota.<;sa? (of a specific gravity of 1.:3:1, 
and one part of 1m b11itrn.l..e of bi"\nrn th d issolved i11 it. The uriue ~hould be hoilcd for a 
fe w minute!-! with about one-tenth its bnlk of t.b i!i test-li quid, and will th row <lown a 

black precipitate with even one-fortieth of one per ceut. o{ sugar. Uric acid, creati
nine, aud ammonia do not seem to interfere w ith this test. 
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titration method of Fehling (by means of an alkaline solu tion of 
tartrate of soda a ncl potassa, to which" s ufficient, definite quan
tity of sulphate of copper i; added), or that of Knapp (by means 
of an alkaline so lution or cyanide of mer\'llry of known strength ). 
Both methods require but littl e skill in their application, ancl 
girn positive results which con espond well with each other. 
Pull information conceming them and the precautions which 

Fe!Jling's method, es1wc ially, demands in its employment, will 
be foLLlld in the text-books of medical chemistry. 

Somewhat more convenient, but also less satisfactory, is the 
examination by means of Soleil-Yentzke's or lllitscherlich's 
}JOlarimtion apparattLs, which is foundecl upon the pmperty of 
grape-sugar of turning the my of polarized light · to rhe right. 
This method, as a. rul e, g ives tile prnportion of sugar too low, 
even upwards of one per cent. too low. Ycry dark-colored urine 
should first be decolorized, preferably by a small amount of solu
tion of acetate of lead accurately measured, for otherwise it is 
not sufficiently transparent. 

The fermentation test has also been used for the quantitative 
estimation of sugar. It is founded upon a determination of the 
loss of weight wlrich a solution of sugar undergoes by the escape 
of the carbonic acid formed on fermentation. Its results are no 
more accurate, but its execution far more inconvenient, than 
those of the titration methods. However, if chemical apparatus 
be wanting, fermentation may be employed for the quantitative 
est imation by the very simple and pre-eminently available 
methods proposed by Roberts' and l\fanasse1n,' which, as it 
:seems, give very good results-sufficient, at all events, for the 
requirements of practice. The specific gravity of the urine being 
taken with a trustworthy urometer beforn and after fern1entation, 
which is produced with well-washed yeast, the ilifference is mul
tipliBd by 1,000, and the product divided by 4.56. 

In conclusion, it should be remembered that urine coutctining 
albumen should be freed of albumen before any test for sugar is 
appli Pd, and this i" bt'St clone with acids ancl boiling. 

1 Edinb. I\lcd. Journal. VH. IBG2. p. 326. 

Y Deutsches Arch. f. khn. M et.I. X. 1872. p. 73. 
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Course, D uration, ancl R esults. - Complications. 

'Vi th very few exceptions, the course of diabetes is cliro11ic, 
and , unless complications and the final phenomena occasion the 
contrary, fr ee froin f erer ; but it behaves differen tly, according 
to the greater or less capacity or the body to reta in and make 
11se of sngar ancl sugar-producers, i . e., according to the influ ence 
\Yhich a restricted inges tion of hydrocarbons with the food ex
er ts upon the ex cretion of sugar in the urine. Those morn 
benig n cases, in which an exclusively, or even bnt chiefly ani 
mal diet causes the sugar to di sappear (the " light form,., the 
"first s tage"), not only progress more slowly in general, so 
Jong as thi s influence is present, but al so involve far fewe1· di s
turba nces tha n the others, in which the exclusion of vegPta ble 
food is capable, to be sure, or diminishing the sugar in the 
urine, but not of wholly r emol'ing it (the "severe fo rm," 01· the 
"second s tage"). \\Tith p roper management, patients of the 
fo rmer sort ma y fo r a long time find themselves tolerab ly or 
enti1·ely well. \Yi th the di sappearance of the sugar the thirst 
al so di sappears, a nd the increased sec reti on or urine, the ema
ciation, and th P mnscular weakn ess, nncl e,·en ca ta racts, rer1ldP, 
so tha t for a time such patient; giv!' one the impression or their 
being perfectly heal thy . N ot infrequently they en'n acq11i1·e, 
for a longer or shorter period, the capabili ty or taking with 
impunity hydrocarbons in q uantities which fo rmerly garn ri ;e 
to the excreti on of suga r. That is to say, the morbid process 
has come to a stand-still, or has e,·en undergone di111i1111/i1111 . 
I t is important to know of thi s beha,·ior, upon which, bes ides 
diet, st ill otlwr ci rcumstances, snch as climate, season of the 
year, nw ntal di sposition, a ncl the like, have an influence, in 
order that we may not hast il y asrri be t he farnrab le changPs in 
the pat it> nt's cond ition to a drng, as has happe ned often enongh. 

H ow Jong the di sease may poss ibly he kept in abeya nce in 
patients of thi ~ sort, we ran by no nwn ns say, although it is 
conceirnble theoret ica ll y t hat, by arnidi ni;; a ll in j urious in flu
ences, the occu1Tence or mell itnl"ia anc1 th" other symptoms con
nec ted with it may be restrained for a n u nlimi ted leng th of lime, 

VOL. XVI .-(32 
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and e''en until life be endecl by otlwr r:lll"Ps . These p0,tients 
3.re likt> tlw subjects of the hemonhagic <linthP~is, who :show no 
on twarc.l ::;igns o[ disease and are fre~ from danger, so long as 
they escape all injury. But, 0,s most 111c111ophiliars die prema
tu l'ely of their disease- because it is im pos,ible lo 0,void all, e''cn 
the slightest, causes of hemorrhage-so final ly lhPse dialwlics 
succumb to their disease, because it had merely slumbered for a 
period of greater or less duration, but was not erad icated. Bu 
it that they overstep, intentionally or unintentionally, the 
boun(h witl1in which they are able to a ssimilate sugar and its 
formatives, which in the course of time becomes utterly unavoid
able; 01· that tile faculty of assimilation gradually diminishes
it is impossible to keep patients permanently on a diet upon 
which they no longer void sugar, and from this time onwanl 
they follow the same couree with those patients in whom diet 
was Jle\'eJ' able to make the sugar wholly disappear from the 
Ul'ine. 

In the latter the course is less restra ined from the beginning. 
At fi rst, indeed, variations occur in the amount of sugar excreted 
and consPqnently in the general health; but trne pauses, with 
perfect st1bsi<lence of all disorders, do not take place at all, or 
are of but quite hrieI duration. In these patients all the diabe· 
tic symptoms-thirst and polymia, hunge1·, emac iation, wPak
ness, etc.- reach the highest grade. They constantly grow 
weaker, and finally yield to some slight ailment or another-an 
accidental intercurrent disease, or to one of the onlinary compli
cations, s uch as pulmonary consumption, a cal'buncle, gangrenf', 
etc. 

The period of life has a decided influence upon the course 
of the disease. The younger the patients are, the more malig
nant and the more rapid, in general, is the course. In persons 
of ach'ancecl years the disease makes its appearance for the most 
part much more mildly; whilst in the aged we not infrequently 
observe an excret ion of sugar, now more, now less in quantity, 
for a long time, and also an increased secretion of urine, with 
but quite tri fling additional symptoms, ancl without those pro
found disturbances of nutritio11 which so speedily make them
selves noticeable in young persons. 
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Since the time or Th. " 'ill is,' who tells or a woman who 
eve1-y morning passed an amount of urinP far exceeding what 
she had clrnnk, many authors have spoken of an intermiltent 
diabetes. In so far as this relates to trnc diabetes, and not, as 
may perhaps have been the case with the older authors, to " 
temporarily increased secretion of urine from other causes, most 
of the cases so designated are those in which sugar appeared in 
the urine in connrction with malari:ol di seases, ancl in :o periodi
cal manner, with or without a typical attaek of fe1·e r ; or they 
are ordinal')' cases of diabetes mellitus, beni gn as a rul e, in 
whicl1 , as so often happens, the sugar di sappeared from the urine 
at times and in a quite atypical manner, and !'<'appeared upon 
any provocation whate,·er. Those typical excretions or suga r 
appearing with intermittent fever, which Burde!, in particular, 
says that he has observed in great rrnm ber (see also Seegen, 
llfonogr. p. 44), do not, moreowr, follow the comse of diabetP' 
mellitus, but exemplify the transitory forms of glycosuria, con
ceming the possible causes of which mention has already been 
made (p. 963). It is self-evident that tlwy are not to be placed 
in the same rank with cases of trne diabetes, which have occa
sionally been seen to mak e their appearance aftt'r long-con
tinned and obs tinate intermittent feve1·s, as w~ll as after many 
other deb ilitat ing di seases (see" Etiology"). 

Quite unique is the case related by Bennewitz,' of a woman 
who, in the twentieth year of her age, ancl while pregnan t, be
came aJiectecl with diabetic symptonrn, which suddenly clisap
pearrd after parturition, returnecl agai n in g reater severity in 
the following year, during her fifth pregnancy, a.nd again dis· 
appeared after confinement, and finally recu rred for the last ti me 
during her sixth pregnancy, six months later, but now with 
much less se,•erity, after which her health was not again clis 
turbecl. 

The usual duration of diabetes extends over se1·eral years. 
The time cannot be quite precisely stated, for the disease is 
scarcely ever di SCO\'('recl until it has already reachecl a certain 

1 See Srtlomon, l. c., p. 518. 
9 IIu feland's Journal. LXT. 1865. p. 114. 
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ht>ight. From a hundred cases Griesinger constructed the fol
lowing table of dnrntions: 

!Rss than i year.............. 1 
From t to t '' . . . . . . . . . . . . . . 2 

" ;t " 1 " .... . ......... 13 
" 1 " 2 years. . . . . . . . . . . . . 39 
" 2 "3 " 
" 3 " 4 " 
" 4 "5 " 
" 5 " 6 
" 6 "7 " 
" 7 "8 " 

Not specified 

. 20 
.......... ... 7 

2 

...... 12 

100 

According to this, three-quarters or the diabetics di e after 
the disease has lasted from six months to three years. Dickin
son"s collection o[ 25 diabetics who diecl in Guy's Hospital leads 
to the same result, for 21 of them wel'e shown to have snfferecl 
from the disease from six months to three years. These stati s· 
tics arn impai1·ec1 in value, however, in that they refer exclu· 
sively or preponcleratingly to hospital patients, who ha,-e Jived 
with their disease fo r a length of time unclcr un[avornble con
di tions-conditions which, as experience shows, materially accel
ernte its course. Statistics which should al so take account of 
patients Crom the well-to-do classes would most decided ly give 
more than from six months to three years as the med ium clurn
ti11n o[ diabetes, for the number is no t small o[ diabetics who 
Ji1·e longer, and who frequent the bathing establi shments from 
fil·e to six years, and longer yet. It is certain that, under appro
priate treatment, the disease may last still longer, althongh a 
duration of over ten years must a lways belong among the excep
tions. There is no Jack or indi vidual examples of the sort. 
BPnce .Jones tells o[ a clergyman who was still in good health, 
although Prout had detected sugar in hi s urine sixteen years 
be[ore ; Dickinson, o[ an innkeeper, in whom mnrkecl symptoms 
of the d i ~ease had been present fifte: n years before, and who, 
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"hile in tolerable health, was rniding 100 grammes o[ suga r 
daily; and Lebert,' of a Deputy of the Paris Constituent -' ""111-
bly of 1848, who had suJiered with diabetes for eighteen yea1·s, 
was in good health when on appropriate diet, but immediately, 
upon any neglect of this, again passed sugar in his ur:1w. In 
strong contrast to these are the cases, rare though they be, of ex
traordinarily brief duration-those in which, from the apparen t 
beginning of the disease unti l death, but a few weeks or e,·cn 
days elapse, and which have hence been designated as "diabetes 
acutus" or "acutiss imus." It is ,·ery probable that in such 
cases, which , for that matter, occur, almost without excPpt ion, 
in chi ldren or young persons, the excretion of sugar, aml per
lrnps the other derangem ents too, barn exi:;ted fat· a long ti111e 
unobscr1·ed, until a sudden change in the patient' s hea lth ar
rested attention, so that in tl1 cse cast's, as in most othns, ail 
accurate specification or the time cannot be made. In the case 
observecl by \\'allach, tl1e duration of the disease, from its first 
beginning until d eath , was ascc1·tained posith·ely lo be fi,·e weeks. 
Other cases rnnning a fatal course within a few wPek s h ~1\'e bt'en 
contributed by Dobson, Roberts, Beckler, \\' . F . Smith, and 
myself. In a case by Becquerel, the dbcase, in a boy nine years 
old, would seem to kl\·e lasted but six clays. 

The usual result is death. It either lmppens gradually, by 
complete exhaustion, in which ense death h; noL 11n co111111only 
preceded for a long time by clrop:;ical $j'mptoms, c:cd1'1lllt or the 
lower extremities in cons"quence of tho watery condition of the 
blood ; 01' it OCCLH:; in the Course or n few days, with Cl'l'Pbra[ 
symptoms, which girn the imvrcssion or a. bloocl-poisoning, and 
are known as "cliabctie coma., (see Jl· !HG), but which are ocen.
sionally induced by an efTusion of blood into tho bmin. _\. Yery 
large number or di abetics die or pulmonary consumption, a 
small number of complicating local di st»lses which or thrmseh·es 
are not necessarily fatal , bnt which prove d estrncti rn in consc'· 
quence of the slight resisting power, the "!ability" o[ tl1eir 
ti ssues. The termination in perfect r1'C01>erv is ent irely discred
ited by many }Jhysicians; ancl certainly, if it ever occurs, it is 

IL, c., p. 6J6, 
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exceed ingly rare, for a pause in the disease-an improvement 
continuing fol' a longer or shorter time, which, as has been men
tionetl, is not at all infrequently observed- must not be taken 
for pe1foct recovery. To these very rare ex ceptions belongs a 
termina l ion o[ diabetes mellitus in diabetes iusipitlus, with con
secuti rn reco\·ery , as Plagge obser,·ed it. 1 

'l'he most usual complications o[ di abetes have a!Teady been 
spoken or (see " Pathologica l Anatomy " and " Special Symp
toma tology "). In addition to these, I once observed a compli
cation with arthri tis deformans or the finger-joints. (See p . 972, 
note.) 

G l"i esinger adduces as remal'kable the rarity of cancers, 
disfases o/ the heart, and rli ewnalic p olyartltr itis, in diabetics. 
Amongs t 223 cases compared statistically, and amongst a large 
num ber otherwise made use of, he found not a single undoubtecl 
cnsp or cancer, only thrl'e in which the data allowecl of disease of 
the !wart or the Yessels being in[errecl (in one of which the 
diab~ tes, relapsing several times and again intermitting for y en.rs 
to~Pt her, seemetl to form a mere episode in the course of n. heart 
disease ; compare above, p . 963), and only one or two of " acute 
r1ieuma.tism." 

Prognosis. 

f> inc<', in accordance " ·ith experience thus far, a ]Jermanent 
ancl complete recovery does not take ]Jlace, the prognosis as 
regards the final result of diabetes is unfavorable. As regards 
i ts course, it is clepenclent to the greatest extent upon the i1(/lu
ew·e <rf' the diet 11pon tho excre li on of sugar, concerning which 
n·pea tPc.1 nH• nt ion has been made in the foregoing. 'The more 
dec id<•cl io thi s influence-i. e., lli e smaller the quantity o( sugar 
lwco mes on res tric ting the hyd rocarbons (the so-called meat diet 
being used)- then so much the more favorable is the case in 
gPne1·a1. Howpvcr, to form a ron eet judg ment, we must k eep 
the patient on the stringent tli et fo r several days before examin
ing thP u rine, for the influencP of any preceding diet may make 
itself fel t fot· some time. A ge is next in importa nce, for the 

I Ein Fall vou Diabetes t raumaticus. Vi~cbow's Archiv. xur. p, 93. 
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younger the patient is at the beginning of his d•:sease the more 
rapidly will it progress to the fatal end. A great cleal depends 
upon whether the external conditions, the occupation and habits, 
the peculiarities of his character, place the patient in a position 
to lead an appropriate course o[ life and adhere to the prescribed 
diet. Not every patient is so situated as to be able to eat 
nothing but expensive animal food, ancl not "'·cry one who is so 
circurnstanced is sufficiently master of llirnst•H to assuage his 
hunger with that alone, in opposition to his habits and inclina
tions. Patients who live under Ia1•orable c•xtern :il conditions, 
ancl conscientiously accept the physician's prescriptions, may 
remain for a long time unmolestetl by the disPase. Finally, the 
condition of llte digestive organs comes lip for consiclpration. 
So long as thPy digest the necessary quantity o[ anirnal food, 
the di:;turbances o[ nutrition may be kt•pt within bounc1" 
Shonlcl any abhorrence towards this footl occur, and diges
tin· derangenwnts be thus occasionecl, tlw prnspect becomes 
da1·kpnecl, for this is the rock upon whi,.J1 all dialwtics who 
are not sooner carried oil by some complientions arn wrecked at 
last. 

All compl ications aggravate th0 prognosi,, most especially 
gangrenous pl'ocesses ancl pulmonary consumption. 

Treatment. 

No special advice can be gh·en for the prenention o[ dia
betes. 

The treatmn1t itseH, so long as the precise C'1nses oE the dis
ease ar« not ce1-tainly known, has to kt>Pp in view for its prime 
object the reduction of the arnount of suga1· in the blood, since 
most of the disturbances, and tlu"" most claogt>rons oi' tl.ter:J., are 
attrihutablt• to th« abnormal saccharinity of the blood. Prnb
ably this will he dispntPd by no one at the present time; and 
hence, scarcely any 01w will now speak in favor o[ feeding with 
sugar in diabetes, which Piorry' advised with a vipw to replace 
tlu.\ lost sugar, or with sugar-forming substances, as Schiff pro-

1 Comptcs rendus. XLIV. 1317. p. 133. 
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posed, in order to satisfy thus the demands of lh<' sugar-formin::> 
ferment, and so limit the formation of sugar from thP consti
tuents of the body. l\Ioreover, medical experience has indispu
tably demonstrated the harm of feed ing with suga1-, and has 
shown that the diabetic cannot, like the healthy man, make use 
of the grape-sugar taken iu with the food or developed within 
the body. On the contrary, tlterefore, the witltdrawal of r;rape
sugar, and of such substances as are con·oerted into grape-sugar 
on their way -into t!ie Ulood, is to be obtained at any price. 
Could we wholly a nd forever abstract sugar anu its formatives 
from the diabetic's food, without doing injury to his nutrition , 
we shou1cl not, l1uleed, cure his di sease, but we could make it 
entirely lta rni! Pss. \Ve can nearly attain this by replacing Yege
tablc with animal food, which is infinitely poorer in ltydroca1· 
'ions. \\'hat can be aecomplished by this is well enough known, 
and has repl'atedly been mentioned in the preced ing pages. Onl} 
one difliculty. but that a very palpable one in practice, opposes 
its unqualified and exclusiYe employment: that is, the repug
nance which is soon manifested against the uniform diet, and the 
cligesti\·e derangements wl1ic'.1 are occasioned by the large quan
tities of meat necessary to meet the demands of lllltrition. It 
may here be mentioned incidentally that Lauder Bnmton pro
poses to feed diabetics preferably with raw 1neat, in order that 
they may ingest a larger q trnntity of the sugar-destroying fer
ment contained in the muscles. 'Vith a like view, yeast was fo,._ 
merly recommended, but was given up as ineffectual. 

But it is not all hydrocarbons, nor even all sorts of sugar in 
the strict sense of the term, that exert the same effect upon the 
excretion of sugar. It was known, indeed, to the older observ
ei-s, such as Babington 1 and Barlow,' that by no means all Yege
tables increased the amount of sugar in the urine of diabetics ; 
that, in particular, green vegetables, such as cabbage, spinach, 
certa in beets, and the like, could often be eaten without injury. 
Investigations in recent years have not only fully establi shed 
these facts, but have also furni shed the explanation of them in 

1 R. Willis, Urinary Diseases and their Treatment London, 1838. 
1 Guy'::i lfo:ipltal B.cports. Y. p. 2ti2. 
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the cl ifl'erent amoun ts of one or another hydrocarbon containe<l 
in the vegetables, and in the unequal use made of them by diabe
tics. It has already been mentioned (p. 033) that, according to 
Knelz, 111an11ite, in1tline, leoulose, ancl inosite are perfectly assi m
ilated, even hy those diabetics who still excrete sugar, e1·en 
when on animal di<>t-i. e., they are used up in the body in some 
way ; that sugctr of1nilk sometimes behaves in this way, and at 
other ti111 es not; f utt hermore, tha t glycer ine likewise may be 
taken in ccrlain cases without increasing the excretion of sugar, 
and that, too, by patients who continue to void sugar on a meat 
diet. It 11as also been previously and i·cpeatcdl y hin ted how 
these facts might be tumed to account in the for lher study of 
diabetes and of its va rious modes of development, with some 
prospect of a resul t. E1·en now they are of the u tmost sig
niti cance in regard to the treatment, since on the strength of 
them we are enabled to effect a variety in the di abeti c' s bill of 
fare, and thus essentially facilitate his conforming to the pre
scribed diet. 

In s tri ct accordance with tbe foregoing, we can designatP, 
besides salts, extractive matters, and water, only ctlbnmen and 
mmtnite as nutrith•e substances which are allowablefor diabetics 
w ider all circumstances, since it is proved that glycogpn ancl 
grape-sugar are not formed from them a t all , or only in ex tre111ely 
small amount; perhaps also inosite, the influence of which upon 
the fo nnation of glycogen has, however, not yet been illl·esti
gated, but which, as has been mentioned, seems to be assimila ted 
by all diabeti cs. As conditionally allowable, we must specify 
[!lycerine (f ats), SU[!ar ef m ilk (and gctlactose ?), inuline, and 
lel'Ulose, all of which, to be sure, are generators or glycogen, 
and there[orn of sugar, bu t are capable or assimilation by dia
beti cs to a greater or less extent, differing perhaps according to 
the different forms of diahetes or according to individual condi
t ions. In what cases they a re assimila ted, an cl in what ones they 
are not, we cannot now specify, and prouably this will never be 
settled except by experiment. From a theornt ical standpoint, 
they must be rejectecl in all those cases in which, on acco unt of 
chnnges in th€' liver, glyrogen is changed into sugar more rapidly 
than normal (see p. 956). The same is true of gelatine, concern-
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ing tlw aetion of which upon diabetics 111'.'thO(lit':~l i :;WC':.;t i gat i on~ 

arP, ]1owevPr, still wanting. 1 

From this one can judge approximat<>ly what articles of diet 
are likely lo be borne well by patients su lfpring from di:lbPtc·~, 

and what tlJPy should l' ither :tYoid altogetlH'I" ns hl'ing cl ec idPdly 
fojuri ou:-:, or take- onl y at tinws anc.l with cau tion, on account of 
tlit>il' more or ) p~s injurio us dfPcts. ~\.s a gPneral thing, animal 
food contains the bcnefkial and the 111 ore or )pss knrnful Ple-

111ents combiiwcl in the propor tion; most fayo1·able for the dia
betic. :Host to be recommcnclcd, therefore, arc the Jlt•slt or 
mannnalia, birth, shdl-fl sh (oysters, 111uss<'ls, crabs, etc .), and 
Ji shc•s; lltt•n clwPsc (:i ncl poor rather than rich cheese), and <'gg; 
-of whirl!, howcn.•r, the white is more: to bf' reeo111mP1H1ec1 than 
the yolk. Of vt>getables, we may nwntion: the g reens which 
are usecl as salad, cucumbers, watcr-cressPs, spinach, n:spara.
gus, the various kinds of cabbage, oyst<·r-plant, rad ishes, to
g1>th<'I' ll'i lh yellow beets and trnfiles. The fatty articles, bnt
te1" Jard, and oil, are not unconditionally admissiblt', on arconnt 
of tlwi t· containing glycerine, although this is of small amount 
in c·o111parison with the fatty acicls, and glycerine cloes not, of 
itself, always incr2ase the excrn tion of sugar in the urine; but 
th <·y cannot be s trickPn [mm the lis t or articles a llowecl, chiefly 
heeause the fats can scarcely be dispensed with from the food, 
even for a short tim e. Moreove1" as a rul e, diabetics bear Ints 
Yery well , and many of them) indeed, according to my expe
ri t• nce, havP a great predilec tion for them. (Compare what was 
said under the head of fatty acids and glycerine.) 

Grape-sugar, cane-sugar, ho1wy,2 fiou1·, and all hi~hly fari
naceous articles, parti cularly bread , potatoes, pu lse, rice, g roats, 
sago, Indian com , chestnuts, ancl the like, should be avoidPd as 
far as possible. Fruits need not be so universally and decidedly 
eschewed, as i s now ge1wrally done, for many of tlwm contain 
more levulose than grape-suga r. The aciU. fruits, in pat·1ienlar, 

1 In the case observed by Blumenthal (I. c.), gelatine in large quantities wai;i taken, 
together with the meat-diet, for a length of time. as J have been informed by oral 
communication, but ,dtbout any effect upon the excretion of sngar. 

~ Accord in g to Wadlucm, honey does not increa5e the excretion of Ruga r. This may 
perhaps be the case with many patients, us honey consists in great part of Ievulose. 
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stlCh as sour rh{>nipo;:., strawbenies, and C'lnrant:-:, JH'Pd occa!3ion 
h'ast hPs ilation. Nuts and almonds contain hut lilt!~ of the 
hydroearhons, but cl1iefl y fat, and are lhe1·l'fo1·e admissible too. 

l t is self-evident that in the preparation of th<> food, inju· 
rio ns ingn·clipnts :.ll'C to be n,·oide<l, :mch as 1l our, g1·a1w-sngar, 
:ind C'ane-:mgnr. P erhaps in this re:s1>Pct eo 111mon sugar might 
he advantageom;ly replaced with niannite, as }HOJlO:::l'<l. hy 
Kuc•h. 

lt is hardest for the patients to do without /Jrwrl, and Y<'t it 
is for them 0 1w of the most injurio us atti cles of food, on a('count 
or its containing [L g rt!U.t deal of starch (Ort;> l' SU P<'l' CP llt. o[ tlw 
solid constituents) . Tile effort has often lw<·n rnach ., the1·dorc, 
to replace it with ot li e1· pastry containing li ttle m· no ~ta rch . 
Thus, in J84 l Bouchanlat i1H"entPd rf111lr 11-/Jrrad, made from 
fl o ur which }ins been, or js saic.1 to he', d(-'privC'cl of it:;; !'t:lr('h by 
washing with hot wa.tPr. But, in gc.•1w1·al, sud1 brNtd, wholly 
free from stareh, is impracticable; for no dough (':1 11 be madt::. 
with o ut s tarch ; and rn oreO\·er, by th P washing, 1 li e fl ou r is 
deprived of a g rPat part or its salts, and, partly on thi s acr•otrnt 
probably, is rather insipid. 11oreo r er, tlw nii-ious kinds of g lu
tPn-bread in the market differ very much in the amounts of hy
drot'arbons which they contain; according to Budde, the small est 
amount (two per cent.) is coutained in the g lu t,• n-b1·ea tl pre
pared at the factory of Rasmusson and ITeega1·d, of Copenhagen.' 
, \nother prncess for freeing bread from starch and s uga 1· was 
ti·ied by Vogel, on the advice oJ: Liebig, and fo nnd worthy of 
recommendation. By that nwthocl, thin slices o r b1·,·ad are 
treated with an infusion of malt, which, by m~ans of its diastase, 
converts the sta rch into sugar and di ssolves it ; they ai-e then 
washed, dried, a nd slightly toasted. Prnut and Camplin have 
recommended bread 111ade from washed bran-flour, but this has 
no adrnntages orer the gluten-bread, but, indeed, the di~advau
tag<' of being more difficult of digestion a nd still morn unpal
atable. About the same is trne or the past ry ]ll"epa red frnm 
washed potatoPs, after the method o r Palm er.' Pavy has had 
an almond-bread made, containing eggs a nd a lmonds fn•,•d by 

1 See &tgen, Mouogr. p. 167. 'Bull. gCn. de tb6rup. 18·!0. 15 l\Iai. 
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hol wat<•r of their small contingent of hydrnca rbons.' " rhen 
well )>l'epared it is taken by many patient s not unwilling ly , 
but it is moi-e difficult of digestion and immeasul'ably dearer 
than common bread. Finally, Kuelz (Beitr. I. p. 145) has liacl 
biscuits made of i11uline-wbich, as has been mentioned, he 
found to 1"we no eJfoct, in small quantities at least, upon the 
cxcrl'lion uf sugar-together with milk, eggs, and salt. Ile 
reminds us that in many di stri cts a bread is prepared-the 
lidw11- or 11w.ss-uread-uf Iceland moss, the chief constituent of 
which is moss-s tal'ch (li cheninc), a, rnt·iely of inuline. Perhaps 
thi s will be used by diabetics i11 the future, on account of its 
d1eapnt'SS and nutriti1·e quality, and furni sh them with an arnil 
able wbsti tute fol' common bread. whiclt is not fully accom
plished by any o[ the other subs titntl'S nwntioned, e1'en the bes t 
of them, P avy's a lmond-bread. Until then lhcy can never be 
wholly depd1·ed of ordinary bread, but must be allowed more or 
less of it daily, at least at times, according to the severity of the 
case. Kuelz addses that patients shoulcl take their allowance 
of breacl within a short time, or all at once, instead of di\'iding it 
among seYeral meals, becau8e in the latter case the sugar formccl 
from the bread cil'c"lates longer in the blood, and occasions 
injurious effects, whil st the larger quantity reaching the blood 
at one time is quickly excreted, and therefore has less time to 
do l1a1·m. This idea does not seem to me correct ; on the con
trary, we may mthel' expect that, with a more gradua l accession 
of sniall er quantities of bread (and sugar), they will be converted 
in the intestine or otherwise used up in the body, without 
incrmsing the sacchal"inity o[ the blood ; wlwreas, if larger 
quanti t il'S be taken at one time, a porti on will ce1tainly escape 
com·ersion, just a8, but in greater dt-.g l'ee than, ::t sing le excessive 
ingestion of sugar may g ive rise to mellituria in the hPalthy. 

1 Sagen recommends the following preparation: BC>at a. quarter of a pound of 
blanched sweet almonds in a stone mortar for about three·quartcrs o f an hour-as fine 
as possible; put the flour thus produced into a linen bag. which is then immersed for 
a qtlarter of an hour in boiling water acidulatcd with a few drOJl~ of ''inegar. The 
ma!iS is then intimately mixed with three ounces o f butter and two eggs, the yolks of 
U1ree eggs and a little snit are added. and the whole is to be stirred briskly for a long 
time. A fine froth is to be made by beating the white of the three eggs, and added. 
T h,. whole paste is uow put into a form smeared with melted butter1 and baked with a 
gcu~lc fire. 
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In choosing drinks, we must be gu ided chiefl y by the amoun t 
of sugar (and othel' hycll'vcarbons) ; the more they contain of 
them the mol'e injurious are they, as a matter of course. It is 
self-ev ident tha t there need be no hesitation about d rinkitJO" 
plain water, seltzer-wa ter, soda-water, or acid ulous d i-inks. Coffe: 
and tea conta in sugar and its producers, to be sure, bu t in such 
small amount tha t they may be allowed, especially in weak 
infusion, and likew'.se infusion of cacao-shells, whil st the cacao
bea n (chocolate) should be wholly av oided . }.Jany pa tients 
miss sugal' the most from the drinks which they are in the habit 
<l>f sweetening, such as coffee, tea, etc. Of late years I have 
fumished them with a very welcome substitute in glycerine, 
which was previously recommended for thi s pmpose hy Beale 1 

and Garrod. ' At present, from the re$P:lrches of Luehsinger, 
Salomon, and Kuelz (see p. 93:3), I woulu gh-e mannite the 
unqualitlecl pL'eference. 

JIIilk , notwithstanding its containing some fo ur per cent. of 
sugar, is not to be absolutely withheld, fo r suga r of milk com
monly has no effec t upon the excretion of rngai", and the sa lll e 
1s trne of whey and b11llermilk. In l'egarcl to cream, we may say 
about the same as of the fa ts. Donkin highly commends the 
s\'stemal il' and C'Xclusive use of skimmecl milk , whil st others, as 
Barclay,' Ptcvy , R obe1·ts, and Dickinson, have SC<' n nothing but 
detriment from it. I myseir attempted thi s t1·eatment in one 
case, bnt as earl y as the third day the pa ti ent re[usccl to co n
tinue it, althoug h other food was not absolutely fo rbidden 
him, ns Donkin requires; ancl indeed, it is clinicnlt to see how 
any one should be able to live for weeks upon nothing but 
skimmed milk, depri ved as it is of a great part of its fat and 
al bunwn. 

Opinions ham been, ancl are still , divided as to the admissibil 
ity of alrolwl and the alcoholi c drinks. Many, such as Camplin, 
R osenste in , GnPnzler (Griesinge1·) , and others, have seen the 
excreti on of s ug ar inc!'eased after drinking wine, whil st other 
physicians of great experience, like Boucha rdat, Prout, P avy, 

JUuiou MCd. 1804. No. 12. ' Med Times and Gn.z. 18li4. Jan. 
3 The Lancet. 1873 . I. No. 21. 
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ancl Seegen, have observed no increase, e\·er1 upon very free wine
drinking. Recently, in a case Yery thoroughly observed, Kuelz 
found no increase in the excretion of sugar during the u se of 
wine and spirit, and has allowed wine to be taken in other cases 
al so without injury. I myself, too, have never seen any harm 
from the moderate use of spirituous drinks by patients who ar 
accustomell to them. In persons unaccustomed to them, their 
use may be injurious perhaps unc1er certain circumstances, but 
such pn,tients can dispense with them entirely, except under 
special ly urgent circum stances, suet. as prostration and the like. 
The sweet wines, champagne, and cider, should be entir0ly 
avoided, and of the others, preference is gh·en to the Teel wines 
on account of their slightly astringent effect. Sugared brandies 
(liqueurs) should also be avoided, and beer, too, as mncl1 as pos
sible. 11ouinys, however, is well worthy of trial, espeeially if 
old and free from sugar. 

Notwithstanding the tormenting thirst and the dryness of the 
mouth, it is not advisable to Jet patients drink unrest rainedly, 
Jest the frequent desire to pass urine be fnrther inneased. 
It is better to let them take pieces of ice into the month, and 
keep them there as long as possible; but we should avoid acids, 
although they are cra,·ed for n,llaying thirst, on account of their 
injurious effect upon the teeth, which in diabetics show a ten
dency, apa1't from this, to decay. 

The foregoing may serve as a guide for regulating the diet of 
diabetics in general, without gidng them a loathing ror their 
food. " • P sl1 011lcl not follow a fixed l"ule, aml prescribe tlw same 
bill o( fare for all diabetics. nor even keep the same patient 
upon the same diet at all times, and least or nil should we 
insist npon a perfect exclusion of all "egetn,ble food. Even if 
the patient's circum stances and his s trength of will aclmitted of 
such an extreme limitation in his choice or food. it would soon 
be opposed by the condition of the digesti,,e organs. It cannot, 
therefore, be often enough repeated, that we must take into 
account individual conditions and the peculiarities of e\'ery single 
case, which, of course, often can only be lea rned by long obser
vation. A cliab<>tic who is excreting a moderate quantity of 
sugar, but is able to make good the loss by eating and drink-
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ing, is better off than one from whose mine the sugar clisapprars 
by reason of inanition and at the expense of his nutri tion. 

Particular regard should be had to the care of lite skin in 
diabetics. \\'arm baths are very servi<'eable to them, to combat 
the dryness of the skin and the tendency to eruptions, furnn
clPs, etc. According to circumstances, too, different additions 
may judiciously be made to the buths, or sea-bathing may be 
employed for invigorating the patient, subduing nervous derange
ments, and the like. Protection against catching cold , by means 
of warm clotl1ing, is to be stringently recommended to patients, 
on account of their c1iminishec1 power of resistance and the con· 
stantly threatening clanger of pulmonary consumption. \Yho
ever is in a position to clo so, will clo well to sP!ect a mild 0li
mate for a prolonged residence. 

According to the observcitions of Bouchardat an(l Trousseau, 
and more especially of Kuelz, active muscular 111or1·mt1ifs are 
capable of considerably lowering the excretion of suga r, and 
Trousseau e\·eu thinks "that exercise cannot be higlily enough 
recommended to patients, and that, with a wholesome bnt not 
too stt·ingent die t, and daily bodily exc1·cise (long walks and 
hunting), diabetes, especially in fat people, may rather be called 
a di sability than a severe disease." It is certain that bodily 
exc'rcise i; be1wficial to the general health of well -nouri shed or 
e1'enqnite corpulent patients, espec iall y if they move abont much 
in the open air. But in this matter we must guard agains t ex
tremes in either direction, and all the more since it is jnst after 
bodily toil, forced marches, and the like, that a sudden aggra
Yation of the mm·bid condition has not infrequen tly been obse1Ted 
(p. 032). In patients already reclnced we should tllerefore be 
very careful in addsing exercise. 

R egulation o[ the diet must be the chief featnre of any treat
ment o( diabetes; it can never be replaced by drugs, but often 
enaules us to di spense with the latter. Upon this point all phy
sicians have been completely agreed since R ollo's recommenda
tion, and more particnlarly since Boucharclat's labors in estab
lishing an appropriate diet. N e,•ertheless, drugs have been 
sought for, since then as well as before, which should either 
support and perfect the effect of die t, or repress the chief symp· 
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toms even without stringent diet, or indeed do away with the 
disease altogether. It is impossible to e1111mernte all the means 
which have been proposed with one or another or these views, 
for we may say without exaggeration, that there is scarcely any 
agent among the grnat store of drugs of all periods aml all 
countries which has not at one time or another been employed 
against diabet•>s, and from which a result has not been recorrl<'d, 
even if only at the hands or its com menders and propaga ndists. 
·whatever changes there have been in the Yi ews held upon dia
betes in the course or centnries, however many o[ them have 
fall en into oblivion-each one has left its traces in tl1 erape11tics. 
Every new theoi-y li as call ed forth new indi cations for treat
ment, and has striven to meet them in the spirit of its period 
and wi th the means and methods at its command. So long 
as op inion was governed by Galen's doctrine of a deranged 
action of the kidneys, astringent agents and methods-those 
wh ich diminisliecl secretion, derinalii>cs, and sudorljics, or, 
finally, agents to which a specific action on the kidneys was 
ascribed, were recommended in tnrn. Those of the latter category 
- medicines which irritate the kidneys-are now almost given 
up as injnrious, ouly one of them-juniper berries-haring 
rPtained a certain repute e1'en up to the most recent period, and 
being re<'omnwnded now and then. 

Subseqiwntly, as the fnnclamental error in diabetes was 
looked for in the digestive 01'ga ns, these were ta ken as points 
Of attack in th0 treatuwnt, and emetics and Catlwr/iCS W('l'e 

empl oyed, aCCOl'cling as an impl'OVP111ent Of the function or the 
stomach and intPsti nal canal, or o[ that of the lil'er, was kept in 
view; or medicines were g il·en whirh arrested abnormal trcms
formations and fermentations, such as creasote and carbolic 
acid, or which seeml•d to take the place of deficient digeslil'e 
juices, such as renn0t, ox-gall, acids, and alkalies. Next in order 
canw the agents which sePml'd to prom ote the comb11stion q/ Llie 
s11,fjar. such as oxyg0n aml ozone, perox ide of hydrogen, per
manga nate of potassa, chlorine, and alknliPS; and these again 
were supplantecl by drugs which pmmbPcl an effect upon the 
1ien.101a systP1n or npon the cil'cnlntion in thfl' li vPr1 ~n<"li as 

narcotics, stry chnine, quinine, and ergo t. In addition, agents 
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were proposed to lak e lite place<//' sugor or its 1wrmal produC'/s 
of meta11w1plwsis in lite organism, such as alcohol, lactic acid, 
g lycerine, and suga1· ; and finally, besicles all these mean:S, there 
are a number of others, which have been used upon vague or 
nnintelligible notions, or entirely without any scientific founda
tion, and which cannot be arranged in a.uy oC the g roups men
tioued. The electric cun ent a.lso, and evt> u tnrnsfu:;ion, have 
not [a iled of com menda ti on. 

lt need scarcely be said that the vauntPd results o[ most o! 
these measures are delusive, the fruit of inadequate observations 
and mistakes of a ll sorts, to which, indeecl , we are so easily 
exposed in the treatment of diabetes. It has been repeatedly 
insisted upon in the course of the forego ing exposition, that, 
without any treat ment, the excretion of suga r is subject to many 
ttuctuations; that not on ly the kind of food, bu t a lso the time 
of its ingestion, is of importance in regard to the appearance of 
sugar in the urine; that, furtbennore, numl:'rou:s collateral cir
ciunstances, psychical a ffections, bodily exertions, tnwel , and 
the like, may have a n inttuence upon it ; and it is obvious how 
easily we nmy be led to false conclusions if, as is often done, we 
judge of the action of dmgs in diabetes without taking all these 
circurns tam·e;; in to con::; ideration. Uommonly enough, too, espe
cially by the olde1· physicians, no account was taken of the diet 
o[ the patients in their therapeutical efforts, and they imputed 
to the action of drngs changes in the excretion of sugar which 
it would have been more correct to ascribe to di et. Finally, 
it is certain that many a chug has deceired 'L superficial observer 
by impairing or wholly destroying the pati c•nt's appetite, and 
thu:-:i, of course, diminishing his exeretion of ::rngar also. 

At the same time, it cannot be denied that a few of the great 
number of measures recommendecl have been found by experi
ence to be of service in the treatment o[ diabetes, even a lthough 
the theoretical grounds upon which tlwy were recommended 
11ave bet:>n ::;hown to be to a certain ext~nt erroneous. These 
means, togP tlwr with a few otlwrs which ha ve attained to a 

1 C. Shl'ioa. in Cincinnati LauceL flDJ Observer. Sept., 187,j; and Pbilad. Med. 

Times. Sept.. 2!1, 187.). No. 20·L 
VOL. XV I .-6:~ 
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certain importanrt." from their co11nectio11 witl1 the more l'PCPnt 
ideas i11 regard to the natnre of tile disease, will be mentioned in 
the following. 

At the head stands opiwn. It was Pmployecl enn by thP 
oldest pbysicians (Aetius), ancl subsequently in particular by 
Rollo, J. Frank, Tornmassini, and others, sometirn es alo1w, and 
sometimes in combination with other means, but quite especially 
by the English physicians, as by P elham ·1VmTen, and was then 
recommended by i\I'Gregor and \Villi s, on the strength of 
numerous cases in which it eltec tecl not only a dim inution of 
the thirst and excessive hunger, but a lso of th(' ::1111ount or the 
urine and of its saccharinity. This action has been many tinies 
confirmPd in more recent times, and espec ially by Pavy, as well 
as Krntschmer, by comparative obserrntions with careful refer
ence to the diet; under its use, e,·en with the motle o[ life other
wise unchanged, the bodily weight increases. Kratschmer found 
also in his case a long continued decrease of urea and chlorine. 
but no alteration in the phosphori c acitl in the urine. 

Jlf orpllia acts in the same manner, as mts shown by Kretschy 
(Duchek ), as well as by the observers mentioned , in obse1Tations 
continued through a long period. Of the othel' alkaloids of 
opium, only codeine is efficient, according to Pavy ; and thi , on 
account o[ its feeble narcotic properties. should be preferred to 
opium and mo1·phine. Foster also saw it in one case d iminish 
the quantity and the saccharinity of the urine, but, on account 
of its unpleasant additional effects (vertigo, etc.), it shonlcl be 
rejected. Pavy observed no effect from narceinr ancl ll(ITCOti11e. 

Benefit may be obsen·ecl in most cases from the use or opium 
ancl morphine, but it is always, or with very rare exceptions, 
transitory, lasting but a very short time after the use or it is 
discontinued, and finally ceasing upon its long continued pm
ployment. It is ad,·isable, therefore, to 0mploy it only now and 
then, and especially when the patient is tit·ecl or the meat diet 
and has to retum to miscl'llaneous food, the injurious effects of 
which may be mitigatecl by this drng. As regards the method 
of employ ing it, it is well not to begin with too small closes, 
bt1t with moderately la1ge ones, and rapidly increase them until 
the sugar wholly disappears or is notably diminished , and then 
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discontinue tlw drng Pntirrly, or, in more obstinate cases, con
tinue the <> ffiC'i ent clos<'S for a whil e longer. It is worthy of 
note that diabeti cs bear unusually large cl o>Ps of opium, as well 
a s of its extracts and morphine. TIH• t ll"O former have been 
giren to the amount of seven, fifteen. a11d (' \' Pn thirty g rains a 
day, and morphine up to sm·r ral grain s, wi thout any furth er dis
advantage being observed than a rather olwtinate constipation. 
Thi s n111 stbe Ol"Crcome by the simplest possible rn pans-enernata, 
Thubarb, and the like. The benefit of morphine empl oyed sub
cutaneously has al so been ascertained (Kratsehmcr). 

In what way opium and its preparations 01wrate we are not 
in a position to explain. 'Ve shoulcl pel"liaps be inclined to at
tribnte to its action a diminished sen etion o[ the digcs ti1·e juices 
and a decrease in the appetite, dicl not actual obse1Tations (made 
with precisely the same diet before, during, and after the use of 
opitun) afford c1·idence to the contrary. Neither do the effects 
o[ opium upon the ne1Tous system, so far as they arc at present 
known, suffice to explain its favorabl e action, since other nar
coti cs resembling it ancl acting otherwise in the same way, such 
as belladonna, rnnnabi s indica, chloral, and calabar bean, are 
uttel"ly without effect in diabetes mellitus (Dickinson). From 
bromide of potass ium alone has a beneficial e ffec t been observed 
in a few cases (Begbie ancl van Traa) ; but, on the other hand, 
there is a greater array of case~ in which it showecl itself wholly 
ineffi cient. In milcl cases, Foster has Connel a combination of 
bromide or potassium with muriated tincture of iron more useful 
than the form er alone. 

The alkalies, employecl now and then by th P older physicians 
on account of acid ernctations or a supposed acescence of the 
juices, were held in g reat esteem for a time, on the authority of 
llfialhe. H e sought by their introclnction into the bloocl to pro
mote the destruction of the sugar, ancl to neutralize the volatile 
acids which were retained in consequence of the dPfecti1·e action 
of the skin in diabeti cs. But the expec tations rai sed by him 
were aft!' rwards very much lowered. Tn the first place, his 
theoretical notions were di spro,·ed by Lehmann and Bouchardat, 
ancl it was al so shown experimentally hy Poggiale that even 
large doses of bicarbonate of soda were wholly without influence 
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upon the formation of sugar in dogs. ' N ot much better results 
were obtained in clinical investigations. Griesinger, who first 
instituted a methodical investigation of the action or carbonate 
and bicarbonate or soda in diabetes, saw in two cases out of 
three a slight decrease in the excretion or sugar, whilst the 
general h ealth also was somewhat improved. Numerous other 
observers (Bonchanlat, Andml, Kennedy, Lebert, Gaethgens, 
Gerhardt [Koch], Lcube, F oster, R obert s, and Dickinson) have 
seen sometimes no effect, ancl sometimes 11 very sl ight one, frorn 
the long continued use of the clrug . The most recent inves tiga
tions upon this point by P op oIT, Kratscluner, and Kuelz have 
led to still more unfavorabl e results, for they observed either no 
effect whatever, or an unfavorable one, from the employment of 
the agent, which, rn oreO\·er, is not welt borne in la.rge doses. At 
most, then, we rnay expect some effect from this drug in the 
lig hter cases, in which perhaps some gastric couclitions are 
present which are irnprnved by the use of alkalies. F or the rest. 
it is worthy of remark that in diabetics the urine is generally 
slow to become alkaline, even after large ancl long continued 
doses of bicarbonate of soda. 

Far better results hav<> been observed from the alkaline' 
thermal waters, particularly those of Viclty, Vcrls, and J(arls
bad, which have for a long time, the latter espeeially e1·er s i11r• · 
Hufeland's recommendation at the bt:ig in11ing of this cPnlury,:: 

been in great repute for diabetes, anil to which NPuenahr lias 
lately been added. 

The opinion of the favorable action of these springs, partic
ularly of the Karlsbacl, is founded upon the extensive Pxperi
ience of many physicians-especially, of cou rse, the bath phy
sicians themselves,-according to which, in the first place', dia
betics who were excreting sugar on a miscellaneous diPt befor<' 

1 Lomik0l.()8ky recently states (Berliner kliu. Wochcnschr. 1873. No. 40) that he hal'I 

f ound that, after the introduction of large quantities of bicarbonate of soda into the 

stomachs of rlogs, the glycogen of the liver is not transformed into sugar, perhaps, M 

he thinks, on account of destruction of the ferment. Pai·y had previously observed 

that destruction of the upper cervical ganglion or its vertebra.I branch did not occasion_ 

any mellituria after injeC'tion of carbonate of soda into the Llood. 
' His Journal. 1818. p. 12. 
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11sing these waters, afterwards acquire a greater tolerance of 
vegetables (of sugar and starch), and second ly, patients who 
excrete notable quantities of sugar on a purely animal diet, void 
no suga r at ull, or [ar less, if ut the same time they make use 
of these springs. In the one case, as in the othPr, the favorable 
action of the spring continues but for a. certa.in time, sometimes 
longer and sometimes shorter, and in farnrable cases all the 
:;ymptoms of the disease may, by their repeated use, be made 
to rlisappear and its co ut"Se be very much retarded, especially 
if in the intervals the 1mtient leacl a jndicious course o[ life. 
At last, however, theru comes n time hi which these springs, 
like all other measures, fail. \\' hether complete recoveries are 
obtained by the use of any one of the mineral waters men· 
tioned, as is sometimes asserted, we must, for reasons prer ionsly 
mentioned, consider doubtful. It i :; incorrect also to suppose 
that only those diabetirs are fitt ed fot· Karlsbad in whom mani· 
[est symptoms of a lh·er affection or of a plethoric state of the 
abdominal organs are perceptible. Such symptoms are pro
nounced in but very few cases, and yet most patients make 
use of these springs with advantage. (Compare pp. 911 and 954.) 

The action of these waters has been chiefly ascribed to the 
alkalies (thP carbonate of soda) contained in them, but whether 
rightly or not, may , from whut has been contributed in regard 
to the effect of carbonate of soc1a, seem ques tionable, and all 
the more so since no similar results am known to follow from 
other thermal waters which are very rich in alkalies-those of 
Ems, for instance. The other constituents have thus Iar scarcely 
been taken into co11sideration, because no effect upon the excre
tion of sugar was expected from them; only the sulphate of 
soclu has been examined in this respect by Kratschmer, a nd 
found actually ineffectual. Nay, careful observations have been 
made upon diabetics in hospital by Kretschy a nd Kuelz with 
the Karl sbad water itself (the Sprndel and Miihlbrunnen Springs) 
without any fa,·orable results, a nd one would therefore be 
tempted to wholly deny the action of these springs, a nd particu
larly of the Kal'l sbad, which stands in the highest repute, and to 
impute the results obtained by their means, in so far as they are 
not accounted for by error clue to defective observation, to the 
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account of othPr contributory <:ircumstancps1 :·mch as regulation 
of the dieL, a sojoum in the mountain air, frpedom from the 
cares a.nd agitations of daily lire, etc. \ \T 1• cannot, however, 
as Seeg~n l'ightly maintains, a.pply to bathing n:-~orts in general 
the results of observations of this so rt made upo11 hospital 
patients, wl10, for that matter, were vel'.)' f1.•w in numb<.:o r. The 
conditions which necessarily affect the obsen •at ions, th e restraint 
imposed upon the patients in their enlire mode of life for weeks 
together, their seclusion, etc., may, anJ doubtless must, affect 
their condition unfavorably, and obscure observation. I fully 
agree wHh 8ec·gen in at.tributing greater value in this respect to 
a largo number of good, unprejudiced obsen·ations upon }Jatients 
than to single experiments, apparently exact, instituted upon 
hospital diabetics under artificial circumstances. l\Iedical ex
perience speaks decidedly in favor of the Karl sbad springs; any 
physician, e\•en if he has had to trent but a ;;mall number of dia
betics, will surely have observed now and then an amelioration 
of the disease under the use of these waters. To be sure, this 
improvement is not permanent, and not infrequently it lasts but 
a very short time after discontinuing the treatment. It cannot 
be denied, too, that a case occurs now and then which is not 
improved by the Karlsbacl springs, for thPy are no more infal
lible than is any other agent thus far know n. 

Lactic acicl has been recommende(l by Cnntani, with the view 
of furni shing to the diabetic, in lieu of Lhe sugar, which remains 
unemployed in his system, a product of its decomposition. In 
speaking of the theories of diabetes (pp. 052 et seq.) I have 
alluded to the possibility that the normal conversion of sugar 
into lactic acicl in the intestine may be interfered with , and 
have detail ed how, in such cases, benefit may be expected from 
this acid.' TVe can look for no injluence by it upon the morbid 

1 Cantani bimseH differs materially, moreover, iu bis conception of the disease and 
in the reasons for his proposed treatment, from those here given by me. Thus, tor 
reasons unknown to me, be transfors the formation of lactic acid to the liver, and seeks 
to spare the action of this organ. by n. morbid condition of which the conversion of 
sugar is hindered, by depriving it of sugar, and furnishing it with lactic n.cid,-in other 
words, to afford it rest, and thus bring about a cure. As tbc liver surely·has more to do 
than to convert sugar (into lactic acid ?), it will be difficult to attain the purpose of 
giviDg it rct:1t by depriving it of sugar. 
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;11·01 ·1.~.r.; i{.'•:11f or 11pr,11 its Nuts1-.~" ond tlu:n:foa it i.r.; but <o·o

moits lo m·r·o;ud ii on actnal 11u'ans <!/' can' ill diabdes; but it 
may well bP co n ~ idt•ted, from a. tht.:.oretieal point o[ virw. a~ 
lltP mo:;t prt>-eminent. or inch"ed as tlu' only diru·I subs!i!ufrfor 
..... ;tyar. 'l'ht> l·xc ret ion o( sugar is not in a 11 v wise altPrPcl b,
the lact ic a('id, hut thP pa.tiPnts p;t.•t tlw Kan;~. adnrntagp fro;H 
1 he lactic acid that a. hPal thy person gets from sta.1·('\1 and sugar, 
without taki11g into :lN'Otlllt tll p mi sch ievous symptoms to whic h 
the presence o( an abnormal amount of sugar in the l>lood gives 
ri se. They may g ain in weight, become stl'onger, etc., u.nd, if 
they belong lo th e class in which the s ugar tli:;a.ppears from the 
urine und er exc lusively animal food, the tlisease may, by the 
<'lllJlloy111ent of lac ti c acid at the same time, be wholly sup
pressed, antl a conclition of perfect health take place, without 
Pxcessive ingestion of food. In this way we may explain the 
favorable results obsen •ed by Cantani himself, as well as by 
Balfour a11cl Fosler; and in like rnan11er it is easy to under
"tand how others, as Ogle, Seegen, Kuelz, and P opoff (who usecl 
lactate of iron), were unable to observe any influence upon the 
Pxcrntion of suga r, for t hi s indeetl does not depend upon the lac
ti c acid, but upon the const itution of the food ancl the nature of 
tlw indivi tl ual case. According to Cantani, from 7.i to 1il0 
gi-ain,; of the acid should be taken dail y, in from S to 10 flui d
ou11ces of watPr. L a.rger quan tities are apt to g ive rise to clia.r-
1·hcra, and in ce1·tai11 cases ("rheumatic") pains in the joints 
have been obsen·ecl to occur a(ter its protracted use, which 
speed ily disappeared on cliscontinning the med ici ne (compare 
·· Polyarlhritis Rheurnati ca .\ cuta," p. 28). On grou nds si milar 
to tho;e which sustain the use of lactic acid , one might also 
recommend the fall?/ acids of ord inary fatly food, oleic, pal-
11iilic, .s/earic, a nd b11t?1r ic acids, etc., which have not yet been 
nsed fo r this pmpose. 'l'he fats them:wlvPs (glyeprides). indeed, 
eontain besides these fatty acid~, glyceri1w. which is set free in 
the intest ine by tht' influence of the pam·1vatic juiee, and is 
d1anged into glycogen in the li1·er; consPquently they must 
clo hal'm i11 cp1·tn in eases (preriously clescribc>cl, pp. 9J5 et seq.). 
lt would hP diflieult to entirely clive~t the food o( them, but 
ne1•ertlw/ess their illf!CSfion •11WJJ be lillli{ed, and lliey may be 
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partially replar1'd &11 Lite fatty acids. Since it has been shown 
by Radziejewski, 1 that animals may be fattened hy feeding them 
wi th meat free from fat and with soap , that they accumulate 
fat, whilst deridng the g lyceri1w ne"""""T for it s formation from 
some other so un·r. rith rr from tlu..• lllt':t t (•a.ten o r from tlw body 
itseH, or form it de 11oro: therl'fot'I', by g iving to a diabPtir. to 
whom glyC'e l'i1w is injuri o u ~, fatty acids (together with mea t, of 
course), "''' afTord l1i111 the adnintag<'S of the fat withont its di s
advantages, just a:-: we makP ilte sugar available to Jtim hy 
means of lacti c acid. '!'hr fatty nrids would be particnlarly in
dicatecl in all cases in which tl1 ere was clt>generation of the pan 
creas (p. 887). A curafiN' of th1..• dist>as.e is, l10wP\" <.1r, no mort' 
to be found in them than in lac ti c arid. 

This is the prop<'!' place to call attention to t hp fact that cod
lioer oil has often been employed with benefit in diabetes, both 
formerly ancl of late years (Thompson, Hogg, Babington, and 
Salomon 'J, ancl even vaLrnted as a curative. It contains, together 
with g lyce ridl's,free ji1tl.lf acids in considerable amount, and it 
is to these in pa1·t icula1· that Buehheim' recentl y ascribes the 
effi cacy of rocl- li,·er oil. which is far g reater than that of other 
fats, in various morbid conditions. In diabetes, in which the in
gestion of the g lycerides as drugs is superfluous and may be in
jurious, the fatty acids as such always deserve the preference. 

Jn two cases I hnvc employed partly cod-liver oil nnc.1 partly pure fatty acids in 
the form of sonp (seven scrnplcs of soap, to he made into sixty pills with a fow 
drops of mucilage; of these from four to five are to be taken three times a day); 
thee<' cases, however, did not admit of strict control. because no adequate reg ulation 
of the daily diet as to quantity and quality could be had. In one of the cases it 
was only noticed that, with a diet unrestricted in c1uantity, but with a preponder
ance of meat, using nt the same time from one to two tablespoonfuls of cod- li\•cr oil 
and twelve of these pills daily, the excret ion of sugar remained ahout the snme a.~ 

with the same sort of d iet without the cod·lh·cr oi1 and pills, but thnt the hodih 
weight was rather rapicll_v increased (i. e., about eleven ounceR in fourteen days). 
In the second case, treated n.t. the Polyclinic, the patient walking about, the soap-

1 Vircbow's Archiv. XLIII. p. 268. Compare alRO Kuc/me, Lcbrb. der physi~ 
Chemie. p. 377. 

' Med. Cent.rahtg-. 18fi7. 25 NOY. 
I Archiv r. expC'r. l'atbol. un<l Pharmakol. 111. p. 218. 
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pill~ alonC' w1:rc c>mployC'd ( 12-15 daily), to the u<:e of which the pnticnt at first 
thought he could nscribe a diminution of the thin.t uncl hunger. There wcrc no 
digcstin disturbances, in spite of their being used for seveml wcc>k~. 

To arrin· at a well-founded opinion in regard to the practical 
Yalu!' or thP fatty acids, we must entirely depril·e the d iabetic of 
fats, or limi t him to a small , accurately ascertained quantity 
daily, whil s t the diet remains constantly the same iu other 
respects, and then, after a snfficiently long preparatory period, 
add the fatty aC'icls to this diet, in onl er to d0t1•n11ine thpi r 
inflw.1 rw t.1 upon 11ntrition, bodily ,,·eight, and rapacity Ior work. 
Or else, in patients who excrete sugar upon :t diet cons is ting 
only oC albnmen and fat (with extracti,·e mattl' rs, salts, and 
water), we mnst replace the fat, wholly ot· in part, liy fatty 
acids, ancl test the accompanying bel"nior of the exc1·etion or 
sugar. Either or these plans, of course, meets with great irnpPd· 
iments in practice. 

r:lycl"r ine also has been recommended by Sclmltzen. not as :t 

means of Cllring diabetes, bnt as a substilltlr for sugar, upon the 
irround. to be sure, of the false, or at l0ast wholly unpro,·ed, 
theory that in healthy persons suga r is dPc·omposed into 
glycerin e and aldehyde or g lycerine (compare p. U.'lO, not0). 
f<C'hultzPn's proposition is, howevPI', supPl'fluous at least, p1·pn 
aparl Crom hi s thco1·y, for his purpose is arcornplish<'cl already 
by iriving rat. It is remarkable that he ove1-lookPd this, anrl 
still more remarkable that his statements have g iven ri se to 'o 
lively a confli ct in Tega rel to the value or worthlessness of g l,r
r·P1'inP. whilst 11 ot the least doLtbt has thns far been ra ised in 
rega rd to the value of the fats, but they ha,·e been universally 
accounted ' 'ery u seful. It is obviously inconsistent to regard the 
fat" as harmless or even beneficial, but g lycerine as detrimental, 
:i,nd nicr, arw. I haYe already (p. 985) characterized the fats. 
fo1· the ''ery reason that they contain glycerine, as an a rticle of 
food not wholly harmless, but only conclitionally a llowable, 
which necessity compels us to allow, since it cannot be withheld 
without g reater injury resulting. It is quite cer tain that many 
d iabetics eat fat with impunity a nd e,·en with benefit to their 
nutrition, because they are able to assimilate a certain amount 
of hy drocarbons. In such patients g lycerine, too, wi thin cer-
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tain limits, will rPmain without i11lluPn<'P upon tltf• t.'.)X<'retion of 
sugar; a nd, if' their food be wholly depri,·ed of fat, llwy <He 

able lo bPar s till p;re<(ter quantities of it. Perhap,; lht•y rna,v 
even bear la1·ger amount:-; of glyc<'l'ine than of sugar, fo r H b to 

be assumed that two molecules of g lycerine(C,11,0,) rnusL always 
unite to form onf> molecu le of sugar (C1Il1'lOe) or g lytogt-' ll 
(t',ll ,.0,1. Thus perhaps are to be explained those cas<'s- rnre. 
to be sure, but which still certa inly clo occu1·, as observed by 
Schultzen (Harnaek), Foster, aml van Traa-in whieh g lycerine 
proves less injurious than other h yd rocarbons, in that under its 
use 1 he excretion of sugar not only does not in cl'ease, bat cn.m 

diminishes. ...:\t any rate, 1 know of a rasc in which vegetable 
food augmentecl the saccbarini ty of the 111-ine, but g lycerine did 
not. To this extent, then. we may allow that g lycerine is p1·ef
ernble to sugar, as being tl1e less injurious substance, and 1wr
haps we may profit from it in practice in many cases, espec ially 
in preparing food for patients who are unwilling to dispense 
with all sweets. But even in this respect it is excell ed by rnan
nite (p. 989), ancl in all other regm·ds we must let the glycerine 
which is taken in " ·ith the fat suffice for the patient. The 
importance of this agent in the treatment of diabetes amounts, 
therefore, to nothing at all. If any o ne wishes to g ive i t in cases 
of the sort described, i.e., in patients who have not yet Jost all 
power to assimilate hydrocarbons, as a generato r or fo rce in 

place of sugar, it is advisable to aclcl a little tincture of opium to 
it, as in tolembly large quantities i t is apt to provoke diarrhow. 

The supposition that abnormal fe rmentative processes lie at 
the fo undation of diabetes has reeently induced Bbstein and 

Jul. :Mueller to employ carbolir add, as it formerly i'Pd to 
c-reasote being rccommenclecl (Berndt, Hufeland, Corneliani, and 
others). Although thi s hy pothesis has nothing whatever lo rest 
upon. and is not w ry probable, sti ll ca rboli c acid has already, 

dnring the short time since it was introduced into th~ treatment 
of diabetes, prodnced some results. Besides Ebstein an cl Mueller. 
Kmussold an<1 Boese have seen benefit, although but sl ight, from 
its use; whilst in other case•, it is true, it was wholly abandoned 
by Bbstein and Mueller themselves, ancl by Diehl and van Trna. 

At all events, it seems tu be wo1thy of further trial. Thal the 
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anti-fermentative property o[ the carbolic acid is not to be co11-
sidered also fo llows from the fact that salicylic acid, according 
to a later contribution by Ebstein , is wholly inefficient. The 
opposite of this method is exemplified in the old experiments 
with yeast, and in the more recent observations of Kussmaul , 
who saw the amount of sugar in the urine decrease after the 
injection of diastase into the blood (but not into the subcutane
ous cellular tissue). 

Arsenic was long since recommended by Berndt, and in more 
recent times by Devergie, as well as by Leube-by the latter 
from remarking the decrease of glycogen in the liver, proved by 
Laikowsky to take place in animals poisonecl with arsenic. In 
a certain number of cases the drng has really diminished the 
excretion or sugar, but in others it has not, without the reason 
o[ this varying action being apparent. 

ln three cases 8eegen has seen the sugar entirely disappear 
from the urine artPr g iving from 20 to 30 drops of tinctllre ef 
iodine daily, but it immediately reappeared on suspending the 
remedy. Formerly iodide ofpotassimn was frequently vaunted 
in diabetes, bnt, like so many other drugti, was neglected again . 

J31urnentlial saw a strikingly favorable result in one case 
(which hail resisted codeine, tannic acid, and other means) from 
quinine (six to thirty grains of the muriate daily). Diehl also 
saw the excretion o( sugar considerably diminished in two cases 
uncler the use of quinine. It may be mentioned, in add ition, 
that Carlatli 1 states that he cm ed a diabetes with eucctlyptol. 

Finally, the preparations of iron were long ago recom
mended, partly as a spec ifi c (especially the phosphate or iron, 
according to Yeuables), ancl partly as in general improving the 
constitution of the blood and increasing the nutrition. 

'l'o sum up all that has been said in n•gard to the treatment, 
we find that in any case of diabetes we must first regulate the 
diet according to the funda mental points above gil·en, aml that 
so long as the prescribecl diet s ufli ces to hold the symptoms 
in check and is well ·borne, and fur therm ore, so long as the 
st rength has not suffered very much, we may abstai n from all 

1 Schmidt's Jahrb. 187;J. CLVII. p. 235. 



1004 ~EXATO IL-DIABETE:-; MELLITUS. 

drugs. It is best to allow periods of moderately stringent diet 
to alternate with periods of a perfectly stri ct diet, and with 
those of a less restricted choice of food. , \ t the tinw of the 
most stringent limitation the administration of lactic a nd fatty 
acids is to be recommended, to cover th!' deficiency of nntritivt· 
substances. In the next place, a residence of severa l week;; 
during the summer at Kn,rlsbad, Neue1rnhr, 0 1· \-ichy, may lw 
trit•d, which affords patients. together with the beneficial influ 
ence of the waters, the inrther advantagt>s of remaining in thP 
open air, the avoitbnce of excitement, and the like. So soon as 
diet alone fails in i ts effect, 01· from any cause whatever cannoL 
be quite strictly adherecl to, some one of the chugs mentioned i> 

to be lried, am1 in pal'ticular, as being the surest, opium or ont' 
of its preparations, especially morphine, th!'n quininl' l'arboli" 
acid, a rsen ic, or whatever other one may be preferred. 

'J'he digestive organs always demand spec ial attention, and 
their derangements are to be combated. according to s1weia l 
indications, by alkalies or bitter and astringent agents. If a 
declinP in the strength becomes notable, tonic mPd ieines, suf'h as 
iron and quinine, may be employed. 

Uoinplications likewise require, so far as comports with tlwi1· 
treatment in other respects, the greatest possible care in regar<l 
to the diet. It should be specially mentioned that '(/f'e«tions qj' 
the mouth, particularly caries of the teeth, should bt• prevented 
and combated by the use of alkaline mouth-washes (solutions of 
carbonate of soda, lime-water, and weak soap-wat!'r); and abo 
that, according to the view of many surgeons, operations upo11 
diabetics should be undertaken only under the most extrem<· 
necessity, and with particular caution, on account of their g rPat 
I ia bi Ii t y to gangrene. 1 

1 Compare i'erneuil, Gaz. de.'5 hOpit. 1806. Nos. 143 et seq., :rnd Union mCd. H:IHH 
No 142. 



Appendix. 

As considcrablo time elapsed between the preparation o{ the article on Diabetes 
Mcllitus and the publication of the volume, I will add here, as nn appendix, the 
most important of what has in the interim come to my knowledge in regard to the 
disease in qticslion. 

To p. SGi.-Furthcr cases of diabetes observed in childhood: Rossbach (Berliner 
klinische ·wochcnschrift. 1875. No. 22), in a gfrl seven months old, afte r a fall; 
death after three months.-Benson (Brit. Med. Journal. 1875. No. 773), in a boy 
four years old ; death after four wccks.-Donkin (Lancet. l~n. Vol. TT . No. 
X..XV.)1 in a girl ten years old, resulting in recovery by the use of skimmed milk. 
Ju all, thc1·cforc, of 33 children under 15 years of tlgc, there arc 20 girls and 13 
bO)'S. 

To p. 883.-li'itrbringer (Deutschcs Archiv f. klin . Med. XlV. p. 4D9) found in 
a diabetic patient who died at Jt~·iedreicli's Clinic, along with broncho-pneumonic 
collections in the left lung, cavities with ragged 1 greenish brown, inodorous contents, 
which enclosed numerous fibres of aspergillus. 

The central nerve-parts, the creliac ganglia, and splanchnic nerves showed 
neither gross nor microscopic changes. 

To p. 888.-Aftcr Co10ley, the formation of calculi in the pnncreas was found 
by Elliolson (Med.-Chir. Transactions. XVHI. London, IS:J::l 07)-atruphy or 
fatty degeneration of the same organ, in nddition. bs 

Pathol. Soc. XXlV. 1873), Friedreich this Cyclopwdia. 
(Bericht nus der Kliuik des Prof. in Prager Vierteljahrschr. CXX...X. l 87G. 

p.144). 
'l'o p. 801. -According to a preliminary contribution of C1111tflni's ()loleschott's 

Unters. z. Naturlehrc. XI. II . 5. p. 443), the sugar in the blood of persons suffer
ing from diabetes differs from that of the urine (grape-sugar) in its having no in

fluence upon polnrized lighl. 
To p. fJ07.-Reichard (Fresenius' Zeitschr. fi.ir analyt. Chemic. 1875. XIV. p. 

"-17) snw dextrine (glycogen?) appear in the urine of a diabetic after the disap-

pearance of the suga r. . . 
To p. noS.-llrusen.Jtern (Virchow's Arch iv. Bd. LXV. p. 410) sought m vam 

for cltolesterine in the urine of diabetic patients. Furbrin{Jtr (1. e.) also found oxalic 
u.d<l for a length of time in the urine of a person suffcrin~ from c~iahetes. . . 

'l'o P· 91 :J. - F'tir11ringrr found crystals of o:calaU of lune during- a long t1m~ lll 
the above-mentioned patient. A. short time before d ciith .filnmcntB of aspergillus 

and needlell of fiitty acicl were found in the same sputum. 
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Top. !HO.-Berti (Ln France medicate. 1874. No. !H) nlso observed sudden 
death, which was attributed to acctouremia. 

To p. 01 7.-(n regard to the affections of the eye occurring in d iabetic patients, 
SC'e Lefler, in v. Graef e's Archh·. Ed. XXL Abth. 3. 

Top. 033.-Eicald also has found (Berliner klinische 'Vochcnschrift. 1875. 
Nos. 51 and 52) Umt the blood of non-diabetic persons contains sugar. 

To pp. 03;-:J and 085.-According to Kuelz (Marburger Sitzgsber. 1870. No. 4. 
Mai), inosile also is without influence upon the formation of glycogen in the liver. 

To p. 042.-No sugar appears in the urine after poisoning with nitro·benzole, as 
tl . .Alerin.1 has shown (Ccntralblatt flir die med. 'Vochenschrift. 1875. p. 045) ; in 
its stead, however, is found a substance, reductive indeed, !Jut which turns polar
ized light to the left , and is not susceptible of ferm entation. 

To p. 074.-ln applying Trommer's test in the manner descri!Jcd, in the absence 
of sugar, a reduction may occur owing to the presence of" pyrocatechin," which 
is occasionally observed in the urine. To avoid mistnkcs, we may filter the urine 
with acetate of lead, and apply the test to the filtrate (sec FYh·bringer [Berliner 
klini schc Wochenschrift. 1875. Nos. 24 and 28]). 

To p. 1002.-Jacobs likewisf! found transient benefit from glycerine (Virchow's 
Archiv. LXV. p. 481). Cm·bolic acicl was first employed with a. favorable result 
by Orson Millarcl (according to Bl.au, in Schmidt's J nhrbiichem. CLXVIII. p. 81). 
and 1'/toresen likewise saw a. beneficial effect from it (Schmidt's Jabrblicher. CLXIX. 
1876. 123). ln contrast with salicylic acid, Ebslein .found salicylate of soda of 
some serv ice (Berliner klinischc 'Vochenschrift. 1870. No. 24). 

Top. 1003.-v. Rip found arsenic useful in mild cases (Wiener med. Prcsse. 
l f! i.). Nos. la und 14); J. Mayer, quinine, whilst Ebstein and .Mueller, as well as 
R mtscltmcr, employed it without effect. 
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Literature. 

The earli er literature down to the time of Thomas Willis, as well ns a consider
ahlc part of the later literature, is the same as that of Diabetes 'Mcllitus, to which 
therefore the render is referred. 

S11m:a9es, Nosol. mcthodica. Amstclodami, 1763. IIL p. 184.-J!iehaelia Ettm11l

kri 01>c ra omnia. Lugduni, 1687. pa rs secnncl. p. 188.-Joannea O()slerdyk 
Srliarltl, Institutioncs med. pract. 1767. p. 'lA6.-llalle1·, Elcmcnta physiol. 
corp. humani . Lnus. 1778. VII. Diabctes.-R . .ti. Vo9el, Acndcmicnc prnelcc

tioncs de cognosccndis ct curnndis corporis hum. nficctibus. Ooctt. 177:!. p. 
27!) L- TV. C1dlm, First Lines of the Practice of Physic. Edinburgh, 1810.
Jlf. 1'1·oja, Ucbcr die Knmkhcitcn dcr Nicren. Aus cl. Ital. 1788. R. 20:";.-I'. 
Frank, De curandis hominum morbis epitome. 1702. Classis Y. § 470.- lV. 
P1•011t, fnquiry into the nature nnd treatment of diabetes, etc. JJ. edit. London, 
1825. p. 187 et scq.- R. Willis, Urinary diseai:;cs and their treatment. London, 
1838. Deutsch. 18·11. S. 28 ff.-L. U. Lacombe, L'Exp6rienc<'. Journ. <le med. ct 
dechir. 18-11. p. 203, undDc la Polydipsie. Paris, 18·11 .-C. J.Yovrllis (Gio rnale 
di Torino), Schmidt's Jnhrb. LIL 1846. S. 308.- J'oigt (~chwciz. Cnntonztschr.), 
Schmidt's .Jahrh. 1847. LIU. S. 20J.-Fle1try. Arch. gen. de med. 1848. Mai 
-Falck, Bcitriige zur Leh re vou dcr einfachcn Polyurie. Deutsche Klinik. tS;jJ. 
No. 41.-Bermml, Union med. 185;:J. p. 1J3.- C. Weher, Ueber D. insip. Diss. 
" 'lirzburg, 1854.-C . .Bmulin, De la polyrlipsie etquclqucs mots sur la polyuric 
ThCse. Paris, J8fiJ.-Po9giale, Gaz. med. de Paris. Jfi.j4. No. 33.-1'rou11seau, 
Union med. !S,'i.j. No. 18 und Cl iniquc m~cl. D<'utsch. 1868. II. S. 748 ff.-

7'h. Neu.O'er, Ccb<'r D. ins. Diss. T U.bingen, 1850.-Edm. Xells<:ltlf'I', Beitriige zur 
Kenntniss cler cinfochen und dcr zuckcrfi\hrendcn llarnruhr. Di~s. T i1b ingcn, 
1861.-Al. . lndrr:JO!m, Bcitriige zur Kcnntniss der nicht zuckrrfli. hr<'nclen Harn~ 
ruhr. Di s.s. Dorpat, 1862.-Lantlouzy, Cli niriuc de l"h<1tel Dieu de Reilns. Pnris, 
1862. R 13.-Vi8rlter, Arch. gCn. de mCd. 1R62. II. p. 418.-.lfogn(titt, Ou 
Diab. insip. TliCse. Strassburg, 1862.-Kirner, Es!ai sur la pby~iologie de lJ. 
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polyuric. Strassburg, 1865.-E. Leyden, Ein Fall von O. insip. Berliner klin. 
Wochcnschrift. 18(i5 Nr. 37.-.U.tstgue, De l'Ctat actucl de nos connais."-:mce-
sur la polynrie. Arch. gen. de med. 1866. 1I.-Jlllt1mw1i, Sur le D. non sucu.-:. 
Comptcs rcndus. 1866. LVU. p. 989.-Kien, De l'hydruric. Gaz. hcUclom. de 
mCd. et de chir. 1866. p. 163 ff.-Crapart, De la polyurie. 'J'hCse. Paris, l~liH. 
Roger, Polydipsie che7. les en fonts. Journ. cle mCd. ct de chir. prat. 18Gi;_ 
p. 138.- JleW1, Polydipsia. Treatment by large doses of valeriana. lmpron:
ment. Med. Times and Gaz. 1866. I. p. 209.-Jr'"'. Mosler, 1) Uebcr ll arnanal~"C 
vou D. insip. luosurie mit Hydrurie. Virch .• \rch. XLUI. 8. 229. 2) Neuropa
tbischc Entstchung dcr einfachen ll armuhr (llydruric), etc. Ibidem. LVJ. S. 
44.-Lancereauz, De )a po~yurie. ThCse. Paris, 1869.-Bemiss, Polyur.ic s: Vir
chow's und Ilirsch's J ahrcsher. 1869. JI. S. 2G9.-Bourdon, Polyune snnple 
avcc anthrax. Gaz. des hOpitaux. 1809. No. 17.-F. Strauss, Die einfache 
zuckerlosc n arnruh r. Tlibingen, 1870.-A. Pribrmn, Untcrsuchungcn liber 
die zuckcrlosc llnrnruhr. Prager Vierteljahrschrift. 1871. CXIII. S. 1.-Kw•lz 
s. Diab. mcll.-Gufne<iu. de ~lfussy, Eludes sur le traitcmcnt de la polyurie 
Gnz. des hOp. 1871. No. 98. - Bmdbury, Case of D. ins., rapid improvement 
under the use of Yaleriana. The Lancet. 1872. I. No. 2.-.Jlfassot, Note sur 
un cas de tumcur cCrCbrale avec polyuric. Lyon med. 1872. No. 15.-F. B!ter
ger, s. Diab. mclL- W: Ebstein, Ucber die Bcziehungen zwischen Diabetes 
insip. zu Erkra.nkungen des Ncn·cnsystcms. Deutschcs Arch. f. klin. :Med. XL 
::5. 34-4.-E. Sclilesinqer, Zur Kcuntniss des 0. ins. Diss. Berlin, 1874.- ll'. II. 
Dickinson, Diseases o( the kidney, etc. I. London, 187.3. p. 180.-JJ. A. JI. van 
der lleyden, Diab. im. Diss. Leyden, 1875. 

Introduction and Historical Survey. 

'I'he name Diabetes ·insipidus or Polyurio (Hyperuresis, 
Urin;e proHuxio, Polydipsia) is applied to every ch ronic, mor
bidly increased excretion of urine, free from sugar, which i · 
caused by no profound structural changes of tlw kidney, and 
which constitutes eithe1· the sole 01· at least the most prominent 
and primary morbid phenomenon. 

Before the discovery of sugar in the urine., ·i. e., down to the 
Lime of Thomas \\'illis (1670), it was of cou rse impossible to dis
tinguish betw1'en Diabetes mellitus and Diabetesinsipidus. Phy
sicians included all cases of chronic increase of the urinary 
excretion under the general term Diabetes, although differences 
in their progress and results had not escaped notice. Even long 
after the time of 'I'hornas " 'il li s no distinction wa made between 
the diffrrent forms of diabetes according to the presence or 
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a~sence of sugal' in thP urine, partly because a knowledge o[ the 
d1scovel'y was not widely "pread among phy"ician"· and partly 
becantie, ignorant of the importance o( sugar in tht• animal 
economy, they failetl to appreciate it" bearing. 'l'lwy either con
tiuued to speak of only one kind of diabetes, or they rPrognized 
a true diabetes, in which the fluids swallo""<'d were supposetl to 
pass through and to be excreted unchanged from th<> body; and 
a .t<tlse diabete,, in which it was thought that a Jiquefaetion o[ 
the tissues of I he body took place, causing the exc rNPtl to 
exrPcd the ingest<'cl tin id " in amount. This di st inction. 01·iginat
in)! with Ettn1uelle1· (about 16811), dependent upon a supposell 
dilTPrence in the relation of' the ingested watp1· to that excretPd 
with the lll'ine, was mainlainetl for nearly a et•ntnry by tlw most 
distinguished medical writers of the period (Borsieri, R. ,\ , 
Yogel. 1'1'11ka dt' Krzowitz, Oosterdick-Schacht, and others). The 
presencp of sugar in the urine was either not allutlell to or was 
treated as a mattel' of secondal'y importance. i\Iany authors 
(Borsit•r i, Trnka de Krzowitz, Darwi n 'J described a Diabetes cl111· 
losus, in which they supposed that the chyle found its way into 
the urine. thus accounting for its sweet taste. 

Not till the middle of the eighteenth century did Sauvages 
describe tli e excretion of swee t (saccharine) urine as a sp<•cial 
form o[ diabetes (D. anglicus). This author, however, still 
recognized a form o[ diabetes characterized by greater exr 1·e
tinn than inges ti on of water (D. legilimus 1lret1ei), aml also 
described five other rather arbitrarily ado ptecl forms of the dis
vasc (D. l1!JSlericus, D. artificialis, produced on dogs by Mal
pighi by ligttt ure of the splenic veins, D. a nino, D. artltrilicus, 
D.febricosus). It was not till towttrd~ the end of the eighteenth 
rentury that the presence of sngar in the mine was assnmed by 
Cullen, ancl especially by P . Frank, as tl1t• only basis of classiti
c·ation, and diabetes divided into melli/ l/S (hencefo1'!h also called 
verus) and insipid11s (spurins). Since that time both these 
forms have [}Pen nniversally rerognizec1 by pathologists, but 
their association has in tl1e course of time become much less 
close. Por tlu-' numerous investigations undertaken in this cen-

1 Salomon. Geschichte der Glycosurie, 1. c., p. 560. 
VOT.... XVT.-04 
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fury han,"" lpd LO tilt.• convictio11 that dialwtPS nwllitus is a dis· 
turhnrH'P o[ nutrition of n. speri:1 l ROl't. and i~ lo be rPgardPd as 
an i11c1Ppendl,,.nt dispnsp nmning its co1 11·~p with a dC'finite train 
of symptoms. while, in rt>gard to the patho1ogil'al po!->ition of 
dinlwtPs in sipidn~ gren.t doubt sti11 prevails, bec·ause under thi~ 
trrm nrC" jncl udE:>d various condilions whiC'h n•sE:>mb1<• PaC' h otlw r 
neitl1t·r in llwfr origin nor in thPir appra.rance nor ill their ana.

loniic:il f'hangP:-;. 
H ohrrt, \Yilli s, a C'o11ntryrnan of his namesak <? of onf> hnrnlrPd 

nnd iirty }'Pars before, pointwl out that wll(•ll the total amount of 
urilll" is i1HT1 'asPd. th e ]H'OJ)Ortion of thP solid <·onslituents 111ay 
Y:try Ycry g rc·a tly: tl1at Lh t• mwt ('Spe{_' ially may be excreted, 
somr tin1 f>R in normal , sometimP~ i11 f>XC'essivr-, nnd sometimes in 
di11iini~l11 1d nrnount. lie lht-'1·efore recognizPcl rnri ous forms of 
poly111'ia, ri1. .. lf.11druria, in whicl1 thl· <>xnct ion of wntel' ouly 
is illl'l'P:lSPcl: ,\zoluria . in w]liclt nn <'XC•"R~in:1 amount. an1l 
Anazoturia, i11 whirh little or no urm. is l'Xl' l 'P t Pd. 'J1hb :-: uhdi · 
Yision has ht>••11 :idoplPd by many writp1·s C'ntirely unchangl'd , or 
with only a. ehangt• of names. whilP ollwrs have accepted ir only 
in pal'l. .J. Vogel, for instanl'P. Jias reta ined the tp1·m llydr11r irt 
in the se nse g iven to it by R. \\'illi s; but, on t11 e other hand, he 
HRl'S the tprm I>iobe/e.~· insipidus inn.. narrower sense to indi('ate 
a conclition c!tamctel'ized by a n incr .. nse of somP OI' all of the 
solid COllRLituents o f' tlte Ul'itw-a classification which ha' also 
been adopted by recent Fl'ench authors (Ki ener, Ki en). From a 
pmely t!teot'eti cn.l point of view, thi s classifi cat ion might perhaps 
appeal' justifiable'. ln fact, it might even appear perfec tly nat
nml if, as 11as already bec11 done, diabetes in it s muTower sense 
were st ill fttrthel' subdivided into different \'Ul'ietiPs, according 
to the specia l constituent which is inerPased in amount-not 
only, therefol'e, into azot11ria and a11uzo/11r ia, as \\' illi • pro
posed, but into ]lOlyu ria with inCl'PUSP or thP coloring matlt>I', Of 
]Jhospori c acid (Plwsplrnturia), or oxa li c ncicl (O.mluria), etc. 
But this is a classification by which pa tholop;y is c> nriched only 
by a number of empt,r columns with names of cli eases, but with· 
ont tlte diseases themselves which belong therP. Not that such 
an abnormal incrPase of some or all or the urinarv cons tituents 
does not in reality occur; on the contrary, we irnow tha t all 
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thest~ const ituents ar<·, under ccrtaiu circumstances, lery much 
inc1·,·ased (and also diminished). \Ye can even connect occa
sional disturbances, certain morbid phenomena, with these auom
ali.-s of excretion; bnt it is impossible ro regard them as bearing 
a fixed rela tion to any special, welJ .clPfined and always recogniz
ablP form of disease. because they are secondary phenomena in 
other more or less well-known morbid processes, or because they 
disappear in the complex grouping of the symp toms. Azoturia, 
O.valuria, Plwspltalttria, etc., are symptoms whose discovery 
aml consideration may in many cases be very impo1ta nt, bnt the 
conception or definite diseases cannot as yet be connected with 
them, just as we do not at present regard albuminuria as a defi
nite disease. In the same way diabetes i11sipiclns, in Vogel's 
lll (-'<-ll1ing Of tlH' tPl'lll, Ca llilOt be l'f'garded U::) a Separate form Of 

tl isease and distingubhed from Jfydrnria, for it is by no mea118 
pro\'ed that each of these rnrieties arises and rnns its course 
separately; on the contrary, it seems that the proportion of the 
so lid constituents may rnry g reat ly in e,·err single case, ancl it 
is thereforp impossible to ron nl'rt with t·aeh \'aricty a special 
r liaracteri stic train of symptom ;. 

\Ve do not attempt, therefore, to dh·idr P olyuria, occnl'l'ing 
as a11 indepenc1N1t morbid procl'ss, into rnrieties, although we do 
not dPny the existence of differences in the relative amounts of 
the rnrious minary constitu~nts . \Ve prefer, however, for tl10 
more indepcndPnt disease the name Diabetes insipidus, in order 
to di stingu ish it frnm other conditions with which an increased 
eX('l"(ltion or Ul'illP is a~SOCiated. 

ThPse ronditions are, as is m .. •11 known, very numerous, a11d 
it is therefore important to t•xclnde them. as we have done 
above, in forming the conception of the disease which here occu
pie' onr attention. The cases which remain after this excln· 
sion we must, for the present, include under the term Diabetes 
insipidns, postponing till some later time a further limitation or 
its rang<' acco1·ding as the dependence of the characteristic symp
tom of this group, the increased excretion of urine, shall receive 
a fu1'tlll-' I' C'tioloµ;ical or anatomical explanaLion. 

In lirnitinp; tlH• term Diabetes to a 1norbirl. inc1·ease of the 
urinai·yex('re ti on, WP have excluded any increase which is caused 
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by excessive ingestion C/l jluids, by the itse of diuretics, or by 
interference with the loss of 1oater through the limgs and skin; 
Jor all these circumstances cause also in healthy individuals an 
abnormally large Pxc1·etion of urine. For the same reason also 
we cannot regard as diabetes that more 01· less persistent increase 
of the urinary excretion which occurs d uring the absorption of 
watery exudations, because here, just ::ts in the case of increasecl 
ingestion of water, we have a purely physiological process, con
sisting in the empty ing of the vascular system which has been 
abnormally filled by the absorbed fluid, and because, moreover, 
the increase of thP urinary excretion is her not the primary 
symptom, but a conservative phenomenon dependent upon 111 01·

bid conditions of other organs. Upon similar proc<:>sses depends 
also, at least in part, that increase of urine which is not infre
quently observed in convalescence from febrile diseases. Here 
we must, in the ffrst place, consider that during tlw fe,·er there 
is often, owing to tl1e imperfect action of the kidneys, an accumu
lation of urea in the body. This urea is excreted after the cessation 
of the fever, and by means of its specifi c diuretic effect causes at 
the same time an increased excretion of water by the kidneys. The 
diuresis caused hy the urea is increased also by the act ion of 
the sodic chloride, which, as is wPll known, is present in the 
11rine only in very small amounts during the febrile condition, 
but in convalescence is greatly increased chiefly in consequence 
of its greater ingestion with the food (Salkowski '). In the sec
ond place the condition of hydrmmia (" Subalbuminosb" of the 
blood), which prevails in convalescence, has an influence in in
creasing the urinary excretion; and, finally, the greater excretion 
of water depends also perhaps upon the circumstance that dur
ing the fever thern is a retention of water in the body, which on 
the cessation of the disease is removed by the greater activity of 
the kidneys, and also upon the fact tl1at non-nitrogenous snb
Htances (fats), which in fever arise from the decomposition of 
albumen and are retained in the body, are afterwards oxidized, 
and increase the amount of water in the body.' _ ___ _ 

1 Virchow's Archiv. T~Tll. p. 209. 
9 Cf. on all these point~ : Senator, Untersuchungen Uber den fieberhaftcn Process, 

Ilk 1873. pp. 92-117. 



DEFINlTION OF THE DISEASE. 

From what has bPen said above, it is e'·ident that the increas<' 
of the urinary secretion, which is observed as a more or less per
sistent S!Jlllptom Q/' (·ertain ren{ll disea.ies, b not to be regarde<l 
as diabetes insipidus. Formerly, when the anatomica l chaiwes 
of the kidneys were less understood and less accessible to di~g
nosis, polyn1fa dependent upon chronic renal disease was un
doubted ly very often regarded as diabetes insipidus, as is ed
dent from many data of post-mortem examinations. 

In the same way it is evident that the temporary increase of 
the urine. which often occurs in hysteria or other disrnses of the 
nervous system as a phenomenon of secondary importance in the 
train of symptoms belonging to other organs, is not usually 
to be i·egarded as diabetes insipidus. Here, however, the distin c
tion is not always readily made, and if the symptom of polyuria 
becomes more prominent by its intensity or its durntion, or by 
its effects, as increased thirst, etc., it is customary to designate 
it as diabetes insipiclus. especially since in recent times attention 
has been called to the connection of this disease, and also of dia
betes mellitus, with affections of the nervous system, and there 
is a strong tendency to regard diabetes insipidus in general as a 
nervous disease. 

Finally, the relation of diabetes insi pidus to Polydipsia 
mnRt be referred to. Lacombe, and after him a number of 
Fn•nch physicians (Bandin, Magnant), regard as the startin~'
point of a ll the phe11 omrna in the trnin of symptoms of diabetes 
insipidns, an abnonnal increase of the feeling of thirst, whi rh 
leads to the ingestion of an immoc1erate amount of water, and its 
excretio11 through the kidneys. It will be shown hereafter that 
this view is, at least for the majority of cases, incon ect. It is, 
howeve1., not impossible that a primary polydipsia may exist as 
the result of a disturbance of the thirst-perceidng nervous appa
ratus, the peripheral channels of which are, according to Romberg,' 
Lo be found in the c:csophageal branches of the vagus. F or such 
extremely rare cases the term P olyd ipsia may be retai ned, while 
it is inapplicable to the far more numerous cases in which thirst 
occm s undoubtedly only as a result of increased renal activity. 

1 Lehrbucb der Ncrvenkrankbeiten. I. p. 123, and Klinische Wn.brnehwungen u.nd 
Boobacbtungcu. Berlin, 1851. p. 8. 
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Etiology and Pathogeny. 

There are no Lrustworthy statistical data as to the frequency 
of diabetes insipidns as compared with other diseases and causes 
of death, for the dumtion of the malady, which is usually con· 
siderable, makes it difficult to follow a single case to the eml, 
:tnd the result is, on the whole, not often fatal. It is tben;fore 
not easy to determine its relation to disease and mortality in 
geneml. It can only be stated in a general way, that diabetes 
insipiclus is not a rommon, but yet IJOt an extremely rare db· 
ease. 1 

Age seems to 11ave some influence on the occurrence of th« 
disease, for it is observed much more frequently in youth and 
in middle age than in latrr life. Even in the new-born child thl' 
uisease is saicl Lo occur (Dickinson). Its distribution in thl' 
rliJierPnt perio<ls or lite is shown in the following tables compiled 
by Roberts' from 70. by Strauss from 85, and by van dPr 
Jleijden from 87 cases in wh ich the age is given: 

Less than !j years .. 
5-10" 

10- 20" 
20-~0 
30-40 
40-50 
50- GO 
G0- 70 

7 
15 
1~ 

16 

70 

9 
12 

57 

85 

-J· "nde<:oljdon. 

5 
19 
23 
rn 

9 
6 
4 

87 

Similar relations are shown by the earlier, less Pxtensive 
compilations or Lancereaux, Neufier, Laccmbe, and Strauss. 
Jn regard to S«:r, Robl'rts records, out of 77 patients, 55 male 
and 22 {emale; Yan cler IIeijden, out of 96 patients, 71 male and 
2."i female; RO that males are from two to thrPe tinws as numer-

I The only po~itivc datum if\ that of For9ct (R~suml: clinique de juillet, 1842, a 
juillet, 1844, according to StrauM>, I. c., p. 52), tb3.t amongst l,OOG patients of a.11 eorts, 
3 cases of "Polydipsia 11 were observed. 

'On urinary nucl renal di.scases. 2d edition. According to D/£kinlJQn
1 

1. c. 
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<1118 ~Hi rf'males. \\'ht.>lhPJ' tJu_. diff1'1"t'l1('1• Of SPX i!:' manifP:;l in 
d1ildhood is doubtful. XeuschlPr rP<'ordo at the a/(e of 0- lO 
y1lm·s, G rnal1• a11(l a fp111al1•; at thP age of 10-20 year:o', :3 malt-> 
aud 3 fenialo' patil'11ts. 011 the otht'l" hand, i11 thl' compi latiu11 of 
V:tll clel' lfrijdt>ll am to bt> found at thP age Of JO .)'t'al'~ and 
11nth•r, 3 malP a11d 4 l'PmalP. and bl'twec>n 10 and 20 year:::, J::? 
111ale ancl 7 fpnmle paliPnts. 

A 11 lirrnlitary prPrlispos11io11 has been proved to exist in 
::<Pveral cast's. 'l'lil:' most r1·111arkahh\ but sornt•what [abulou:::, 
111:-;ta.nce i:-; that relaU•d by L:u:otnbe, ill which out or 011e family 
a. mother, thr< 1

t' son:-;, HtH l a dauµ;htf:'r WP l'H :itt:H'kPd by the dis
ease, besides the brnLhe1· o[ t he motht•r, and his childre11. Leoo 
remarkable, but Wt-'ll autlwntit'ated (':JsP~, i11 which two or more 
blood-relations ottff,·1·ed from diabHrs in>.ipiclus. arp n•portt•d by 
La11cereaux, JJeebmy, RPith, DesgmngPs, and ... \.ddinel llew:::;on. L 

.\11 hereditary co111wrtion with dirrbl'ltw 111el/it11s has also been 
SOlllf'LillH':::i observed '111ms, 'rrouSSP:1ll 1·eport:::; the C<lSP or a. 
fpnmlP patif•nt 11i1wtee 11 years old, w liosP g1·a11ClfathPr :rnffered 
fro111 diabetes 111pllitus. Reith reconls that or a woman twenty
l'our years o ld. whose fatlwr and hroth1·1· had had thio clise>ase, 
and Seegen, on the other hand. cks('ribe:-1 tla• CH::!(' or a. patient 
with iliabPtPS llH'llitus whose father suffered from diabetes insi
picl11'. Fin:illy. attention ha' bet>n recently called to th,, oeenr
n•1w•• of 1lialwtPs in , ipidns as well as of diabetes mellitus in 
persons or 1te'1tropatldc and psycopatltic predisposition . 

.. \s f'.rcitin.r; rmuws are to be regarded. in a certain 1111111h1·l' or 
<'a:-;ps, i1~juries qj' !lu• Rkull, violent an<l sudden emotions, f'hrnnff' 
disnrses q/ /lo• b1·oi11 and splna1 r•orr!. a1ul a single r'.l'''''·'"'iiN~ 
inrrslion q1· 1·0/rl IH"rt~ragN.; or olluT jluids. .\111011~ all thP::;e 
<'<lll~PS thf> aff.•<'lions of till' TH't'VOllH ~)'Hh'tn pos~P-.:s a sprcial 
inh-•l'PSt On 3('('0111ll Of Jhr clqWll(l1'1H'f.> of tJtC PXlTPtiOll o[ lll'ine 
upon nPrvom; inllnPJH'PS nlHl on a<·cou nt of the airnloµ:_v w ith the 
irH'!'t-'<-l~<'d 11rinary (~x('r<--'lio11 which t':tll bo t->xpt>rin1t-•ntally pro
clu<·Pcl all(l whir·h will bl' prPS~ntly clPHc-ribl'cl. A fa1·t WOl-thy of 
<'S]lPCial empha$iH is that in a consickmhle 11umber of cases the 
lt>sion of the c1-1ntral nervous sy:o;l<'m tansing- diahetes insipidus 

'Ameri<'an ,Journal of Med. ScicnccH. 18.'iS. p. 379. 
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was in thP 111rd1dlo olilo11gala r,r 011 //11' .floor r1f /h r• .fo11rtlt 
ventricle, as was in part prm·ed by tl11' au topsies and in pa r t. 
inferred from the phenomena o[ the cli s~ase (C f. llloslP1-, El"t~in ). 

In addi tion to these ca uses. eold:; of a ll :;01ts, pre\"i ous aeu te 
Ol' chronic d isease:;, abuse of 8piritUOUS liq uors, a ntl \' iOlPnt 
ex (:l rtions an~ rrga rcl (•cl wi th more or less probabili ty as gidng 
ri se to tlw di ,Pase. In a considerable number of c:t:;es no imme-
diate cause ror tb t· di ~ea:-.() can he shown. 

Cases o f di abctl>s insipidus which have arisen immediately after a roncussion or 
skull ha ve been reported by Fischc>r, Go l(li ng Bird ,' Clrnrco t, Mosler, 

i\l n.rt in , Dcbrou, and ot hers. The disease has also been known to 
after n hlo w in the hepatic 

important part. 

been reported Uy 

1871. p. 133). In one case (Fischer's) the urine conta ined sugar d uring the fi rst 
fi ve da~·s. 

Violent 11H1scular effort was rega rded by J arrold (Recherches sur le D. ins. in 
Bibliotheca med. XX. Paris. 1808. p. 278) as a cause o f the di sease. 

Violent emotions occasioned the disease in a case reported by Lacombe, per
haps also in one o f those recorded by Kuclz (Beit riige II. , p. 28). 

Neu;formati1ms in tile bmin, e.clravasations of blood or ill/ia111111alory and degf'ller
alive coTUi itiuns g iving ri se to the di sease, hu\•e been obscn ed by Weber (.Jaksch), 
Kien, Leyden, ) [osler, Roberts. Lancereaux, Pribram, Strauss, Lu~·s, Di ck inson, 
E l>stcin. and Van dcr I reijclcn (Rosenstein). 

A connection with cpilrpsy was not iced by J\fassot in one C'ase, by Ehstcin in two 
cases, and I l1 ave myself seen two such cases in T raube's Clinic. Simi lar observations 
have also been made by llandficld Jones (i\I ed. Times and Gazette, 1875. No. 1328). 

As the resul t o f dtronic disease of the spinal cord, diabetes insipid us has been 
observed hy Traube ( Viele Gcsammcltc Beitriigc zur P athologic und Physiologic. 
II. p. !OlS, and Schlc'>in ;.;er, Diss. p. 32). and I have myself also observed a case o f 
this sort. In one of )foslcr's cases the di sease d c,·eloped it self several yea rs a fter 
recovcr3• from cerchro-spinal menlngilis 

Temporary increase of Lhc urinary excretion is frequently obsen ·ed also in acute 
affections, especiall y in the course of and in reco"e ry from cerebro·spinal mening i
tis; but this is not regarded as d iabetes, on account of it s short d uration. That the 
usually very t ransient polyuria occurring in cases o f hyste ria is also not to be con
sidered as di abetes. has been already stated (sec p . 1013); but the possibility is not 
thereby lost s igh t o f th :lt di ah t' tes insipidus may be associated with hysteria (as iu 
cases reported hy OC'bont and hy K ucl z). 

1 Lancet . l S:~D- 1 840. Vol. I . p 843. 
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In order to nnc1erstanrl how a persistent morbid increa$e or 
the u1-in a ry exc rPtion can take place without any diseasP qf /lit• 
kidnfys (for only under these circumstances is the term Diabetes 
insipid us applicable), it is necessary to consider the physiologi
cal conditions under which the mine is excreted. According to 
our present knowledge, apart from changes in the kidney an<l 
the urinary tract, the following circumstances affect the amottnt 
of the urinary exc r·e tion : 

(1). The pressure under which the blood fl ows into the renal 
arteries; with the increase of this pressure increases, other things 
being equal, the amount or urine excreted in the unit of time. 

(2) . The nature and composition of the hlood-plasma. The 
excretion is increased, in the first place, by an ahnornrnl amonnt 
of water in the blood; and, secondly, by an abnormal qtiantity 
of c1i1Tn sible and diuretic substances, such as urea, sugar, and 
C'ertain salts. 

(3). P eculiar nervous influences affecting the excretimi. prob. 
ahly inc1epenc1ently of the general blood-pressure. In regard to 
this subject, Cl. Bemarc1, as is well known, was the first to make 
the statement that an injury to the floor of the fourth ventri cle, 
jnst above the point where il'l'itation causes glycosnria, ,·ery 
often produces an increased flow of urine, not infrequently 
accompanied by albuminmia. Eckhard' confil'lnec1 this discovery 
on dogs and rabbits, and in stnc1ying the nerves which influence 
the activity of the kidneys, came to the following rPsult: ln 
rabbits (but not in dogs) the posterior lobe of the Yenniform 
procPss of the cerebellum was especially the point, frritati on of 
which, either chemically or mechanically, produced c1ecic1ec1 
hyc1rnria (gPnerally with glycosmia), without, lwwerer, caiising 
a rise qf blood-pressurt• in the aorta. After c1i,·ision of the 
Hplanchnic 1wrv<>s, injnry at this point caused no hydnufa , hut 
tllP excretion of urine remained c1iminislwc1. - In clogs (but not 
in rabbit<), section of thP greater splanchnic nerve on one side 
caused an in<TPasPd excrPtion from the kidney of the same side, 
which, on irritation of the peripheral ext1nnity of the nerve, 
{l:ave place to a diminution or an absolute cessation of the exc re-

Reitriigc zu r Anat. und Pbysiol. IV. V. a.nd VI. 
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tiOll. J-\rtl'l' ::;Prtion Of a i:;p]a rH'hllk IH·-.l'Vt' a, !:-iti J\ rnrfh.:r ill('l'f':1~f' 
o[ thP urimir·y ex(' rption could be prodncNl by irrit<ttion of t h" 
fourth vpnlrie·lP. For the hydrn1fa th n proc111rPd the1·e must 
be'. t ltc> rP[orP. a nervo us cha 111wl othPt' than tltnl in I ht' "JllanC'h
nie n1•n·e (and this i:; the case both in dog' and rabbits). This 
channel lies in tlw spinal cord as far as Ilic· se'>·t ·nlh 1·ervil'al 
vertebra. fo1· a seC'tion of the co1·cl abo"e thnt point abolishes 
pp1·1rnu1ently the secretion of urine. Sectio11 o[ tlw cord bP1011· 
the twelfth vertebra resulted freq uently in a pe1·111anpnt s lig ht 
increasP or tlw nrinat·y excretion. Finally, Peyrani, I in lllllll Pl'
OJIS expt> rinwn ts on dogs, cats, and rabbits, founcl lltat eleC' trirnl 
irritation of t h P cervical sympathetic nerve la sting :-3C'VP J'a l hours 
cansi:d an inc;n"ase, but section of tht-> ~a 11w IWlTe a. decided 
dimi1111tion in the excretion both of n1·ine and or urea. .\.cconl 
i11g t6 Clande Bernard, section of the vag ns at the cardiac orifice 
or the stomach causes polynria; but thi H statement is as yet 
without conlirmat io11 . 

It is remarkable that, according to Knoll ,' the urine excretecl 
in increased amount from a kidney a fter section of the corre
sponding splanchn ic nerve\ contains 1·<:'latively lc•f's, but abso
lu tely more, solid conslitnPnts, particnlarly urea. t han thP urine 
excreted by the other kidnPy in the Ha me time. 

In what way the above operations on the ne1To t1 s system pro
dncP polyuria, whether it is only by llilatation o[ the renal arte
ries, i. e., through vasomoto1· fibres, m· whether it is by a special 
stimulus to tl1e activity o[ the ki<ln0y. i. e., thrnngh spec ifi l' 
secreto1·y fibres, must remain undecided, a lt houg h the latter 
hypoth1•sis is, according to Eckhard, not improbabll' i11 the ca$<> 
or the polyul'ia produced by irri tation or t he fon r th ventricl e. 

If we endeavor now to explain by these physiological facts tlw 
origin o[ diabetes insipidns, we can, in the first place, c\i$t'<•ga1d 
entirely the condition o[ the general blood-p!'e8Sllt'e. Neither the 
clinical l)henomena of the di:;f'asP, nol' thP anatomical ('hnnw•::) 
which have thus far been discovt>tw1, a fford a ny gro tltlc1 for the 
assumption of an abnormall y inl'reased artc• ri <Ll pt·<>ssure, such ad 

I Comvtes rendus. 1870. I. p. aoo. 
'Eckbard's Beitriigc zur Anat. und Physiol, 1871. Vl p, 39. 
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woulcl be nPr1•s;ary lo a«count for so considPmble and persistent 
an mcrea::;e in tlw amou nt o[ urine. Moreover, in those cases in 
which it would seem probable that a primary rise of arterial 
prl'SS UI'(' mig ht exist (e.g., in idiopath ic hyµertrnphy or the left 
ventricle), nothing of the nature of diabetes has been observed 
a1JC.l iu othpr ca:ses recent experiments on t1·ans[usion and 011 Lh~ 
power o( the blood-vessels to aclapt themselves to rariations in 
thci1· contents ('Norm l\Iueller' and others) make it quite im
Jll'Ohable that in a healthy conditio11 of the vasc ular walls aper
'11ut11e1ttflJ increasecl arterial pressure can be maintained. IL 
might, to be sure, be <.U:::i:sumed that by a continual ac.lc.lition of 
tluill to the blood the pressure in the .vessels mi~ltt he always 
increased anew, and thus a persistent polyuria be maintained. 
This theory is maintained by those who rt1ganl tl1c i11 crea:::H! o f 
thirst, i. e., the polydipsia, as the essential ph<'nomenon of the 
di sclast>. I t is to be noticed, howeYPr, that at a11y ra te, in a large 
majori ty of cases, tlt e thirst and tlie greater ingestion or Jluids 
are secondary phenomena dependent upon the increased diuresis, 
s ince the latter persh.its, although in dimiili shed amount, t.>ven 
when the ingestion of water is limited (as has been s how n h.r 
?ieulfer ancl N eu schler), ancl since the patients a lways e1·acnale 
morp water by the kiclneys than healthy persons who d1'ink th" 
same amount, and finally, because theit· perspiration is very 
much diminished, all of which is not explained by the assun1p
tion of a primary polyclipsia, but necessita.tes the assumption of 
an abnormal fl ow of water to the kiclneys. 

An abnormally waterl} constitation qf' the blood can also be 
excl u'clPcl as a cau se oI the clisease, for nothing justifies such an 
assumption. On the contrary, we have a u analysis by Strauss 
(seep. 1033), according to which there is a concentration of the 
blood in diabetes insipidus. Moreover, the assumption is in 
opposition to the abov.,·mentioned fact that e1·pn with the small
est possible ingestion of flnitl s the kidneys st ill 1·011tinnt• lo PX

creLe nhnonnnlly largP a11101111t:; o[ uri1w, and, fin al ly. th t> rnpeu
tical res ult ' all'unl no support for the theory that hyclr;pmia is 
tbe ca u:5P of diuhPlPS in s ipid us, :sincr the 1·\~111edJC•s by means of 

1 Silcbsiche acud. Sitzungi,;bcricbtc. Mat.h. -PLys. Klatsse 187~. Jl. 573. 



1020 8ENATOR.-DIABETE8 I NS !PIDUS. 

which hydrmmic conditions are successfully controlled are com· 
pletely powerless in this d isease. 

It migh t with greatei· probabili ty be supposecl that the blood 
in the di sease contains either cer tain 1wr111ol d iuretic substa nces 
(urea, salts) in abnormall y !arge amoun t, or abnormal substnnces 
or a similar sor t, a nd that the excretion or urine h; t hus increased 
fo somewhat the same way as in di abetes mellitus the sugar has 
been supposed to cause the diuresis (seep. 971). Bu t neither or 
these assump tions can be suppor ted by strong arg n men ts. It is 
true that in many cases the amount of urea, and in some instances 
al so that of the salts, particularl y the soclic chloride, has been 
found to be increased in the urinP, bu t the increase is by no 
means in all cases vPr.)' considerable, nor does i t always persist 
during the wh ole dura tion of the disease. J\Ioreover, the cliu1·etic 
acti on or urea and of the normal urinary salts is insuffi cient to 
explain the g reat increase in the a mount of urine which is 
ohsPrved in diabetes. In orcler to show the untenable character 
of the hypothesis it is only necessary to remember tl1 at by an 
abunda nt meat diet the amoun t of urea and other solid constitu 
ents of the urine can be ex cessirnly increased withou t causi n'l" 
cliabPtes. The incrPase in the amount of these constituents can 
moreover be readily explained as a secondary phenomenon depen
d ent upon the thomugh washing out of the tissues by the large 
amount of water continually passing through them. 

As to the proclnction of the cli sPase by an abnorrnal diuretic 
substance, inos ite, which has been fo und several times in the 
urine, is the onl y substance about which the question could 
ari se . Bu t the circumstance that it is not a constant urinary 
consti tuent in diabetes insipidus is a n arg ument against t he 
general acceptation of such a theory . A still stronger a rg ument 
is found in the fac t that where i t has been fo und its amoun t has 
always been very small , and in fact the investigations of Strauss 
make it very probable that the occurrence of inosite in the urine 
is not the canse, bu t the effect of the increased exc retion of urine. 

Kueh ' also as well as Strauss condnced him self tha t, when 
the amoun t of urine is increased by the ingestion of larg~ 

1 Sitzuogsber. dcr Marburger Gcs. zur Beforderuug der Naturw. August, 1875. 
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amounts or fluid, ino.iile is to be fou nd in small quantities in the 
urine. 

\Ye are therefore compelletl to seek the ultimate cause or the 
disease in di.•lurbances ef the aboN·-11ienlio1ied nervous cluu111els 
which connect the floor of the fourth ventricle and the vermi
form process of the cerebellum with the kidneys. Clinical 
observations and the data of autopsies point clecidedly in this 
direction. In recent times, since greater attention has bcL·n paid 
to diabetes insipidus than formerly, observer:; have been strnck , 
as in the case of diabetes mellitus (see p. 803), by the frequent 
association of the disease with ner\'OUS disturbances in other 
parts of the body, and it is especially associated affections in 
the region of the rnedulla oblongatci that have been, in part 
clinically and in part anatomically, noticell in repeated instances 
uml obst'l'\'ed \\'ith precision. In view of the abo,·e- J11e11tionecl 
rPs nlts of experimentation, the prndurti on o[ diabetes is in these 
rases perfectly comprehensible, and the altemation or diabetes 
insipidns and diabetes mellitus, which has been sonwt.imes ob
sen·ed, is also not surpri sing. In the same way those cases in 
which diabetes insipidus occurs in diseases qj' tlte spinal cord 
can be, in view of Eckhard's experiments, explained by the 
assumption that, in the human subjeet as well as in animals, 
nerve-fibres, injmy to which causes polyuria, have their course 
for a certain distance in the spinal cord, esp0cially, as it seems, 
in the lower part. It will be the object of future investigations to 
determine whether the occurrence or non-occmrence of diabetes 
insipid us depends upon the I oration of the di sease at n, particular 
heil(ht or in a pa rticular column of the spinal cord. Changes in 
the sympatlwlic nervous system, which, according to Eckhard's 
and Peyrani's experiments, may also play a part in the pmdLlC
tion of the disease, must also for the future be more carefully 
studied than hitherto. Thus far it seems that only in u single 
case of Dickin on' s was the cause of the disease found in a 
degeneration of tlie solar plexus (see p. 1033). 
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Pathology . 

.'l!Jmplo111s and ('/i11ical Jlis/ory. 

The characteristic symptom; of dial>et,•; i1rnipidus, tlw ani::
menterl urinary excretion aml thu increa;ed thi1·;t dPpencl ent 
tlwreon, make thei1· appearanni either in the midst o[ perfect 
health , ot· (much more frequently) following aflvr other morbid 
phenomerni wloich are usually of a nervous character. The nature 
and duration of these nervotrn di sturbances d1'p<'nll npon tit" 
character of the diseases which occasion the cli<tbl'tes. The di s
ease has been observed to arise in the conrse or acute and chronic 
a.lfPct ions of the bmin and spinal cor<l, in connec tion, therefore. 
witlt the greatest rnl'iety of symptoms, with derange ments o[ 
consc;ousness, of the senses ancl or speech, with connilsio11:s, 
paraly f::.Ps, and disturbances of sensation. In nmny cn:-H"S th e:-:P 
di sturbances ha<l a lready begnn to disappt·,11· wh Pn thP urinary 
excn·tion bega n to increase; in other cases thPy took on a. 
greater development conesponding to the progress of the mal
ady which occasioned them. 

In many cases it i; said, to be sure, that no morbid pheno
menon precctkd the appearance or the incre:.u;ecl Ul'illUl'J ('X('l'l'
Lion, espec ially in cases where it occurred immecliatPly after a 
titl'iking ex ternal exciting ca.use, as for instance aCtl'I' a wou nd, 
a dolent emotion, 01· a great excess in drinking or eating. In 
many o[ these cases, however, unimportant n er\'OUS phenomena 
- heatlad1e, irritable disposition, wakefulness, e tc., were pel'lrnp; 
present, but passed unnoticed, ancl in the others it may Y<'ry 
W('ll be imagined that by the sudden action o[ extP rnal eau;,•; 
a tli ~t urbance was J)rodured in the course of the nerves rt>gu
lating the actirity of the kidneys. 

The urinary excretion becomes sometimPs only 1·ery g raduall y 
morP aml more abundant ; w metimes it reaches its maximum 
in the colll'se of a few clays. Tlu· amount qf' 111"i11P ei·w·l(afrd 
i11 twenty:f'our hours is very nneqtrnl in different cases, ancl iu 
tlw Rame case at different times. lt may rnry frnm a point onl.r 
s lightly abow t he ph _v>iologieal maximum Jo tPn 01· twenty 
ti111e~ thn.t a.mount. In mo:;;t ca:;eti it rangl's Cro111 thre-e to ten 
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litl'eS daily, but cases a l'P 1·pport<,d in which it amounlPd 10 
O \"CI' thii·ty litres, and in onP casP it rose to forti--thrPP litl'e' 
(Trousseau), the highest numbn whi<"h ha' t l;us fa,. hPPn 
r1~corded, }("a.vi ng out of account thosP sratt>mPnt::; in which tlu· 
('alcu lati on i:::. made with uncertain nwasnres, such as pots ancl 
pailti. 

Tlte amount of watel' evacuated with thP nl'inP is in dialwtic 
]l:-tt ient ::; gn~a.te r than in l1ealthy indi vidual s in thf' B-anw tinw and 
with 111<• tianw ing1's lion of ttuids (N <> nschle1·, St l'auss). '!'his dif
ft-'rente, however, is not noticed until a. cprta.in timP, usually sPv
Pral hon1·;. af ter the taking of liquid food. [01· at fil'st the amount 
of ol'inP i s in diabPt<'S not only not grc·a ttir, but may be> P \'f>ll 

sma ll er tha n in health. ln a case o [ diabt'tc•s, thel'efol'e, the mte 
of thP minary 1•xrretion is not so qt1ickly inc1·pased by the ing<'s
tion of lluid as in health , hnt it remains longer at the abnornml 
height (Falck, Neuschler, Anclersohn, Pribram). This delay in 
the t>Xcr<'lio n of water is not, as in diabet<'s nw llitus, alTectPcl hy 
the s imultaneo us ingestion of solid foocl (NPu:>rhll'r, d. pp. 80.1, 
!154). •r o explain this peculiarity or' tl1e mi nary <'xcretion, Falck 
and others had infened that there must he a slower absorption 
of water in the intestines. It ca.n, how<'ver, be a•·rotrnted for mo1·c. 
na turally an<l mol'e in accol'danre with our ideas of the origin o[ 
tliabetes in • ipiclns (p. 1021 ), by a prrnw11mt dilatation of the 
rnwl capillarirs, in consequence of whieh the excretion of urin e 
hecomes more un iform, whereas in lwalth the inges tion of tlnicl 
eaus.·s a more s11t1den dilatation o f the n•nal vessels, a nd thu' " 
Hl OI\' 8U<l<kll il1 C 1'Pa~f> in the amonnt o f lll'iflP. 

Ea<"h separate l'Ntrurttion is ort~-'n \ 'Pl'.)" lnrgt:., amounting to 
li00-1000 eubi c cent imetres, and morP, at one time. Tn ot her 
easPs tliP pvacuations are s mall er, but m o1·p f'rPquPnt. on acco unt; 
of the ~111 all t>reapac ity of the bladder or an irritable condit ion of 
tl1e urinary t1~rt, which is not infrequently associated with the 

disease. 
Th ,, 11ri11<' is of exceptiona lly pale color, when considerably 

c1 ilu tt~<l 1 ·p~t\mbling- water with n Rli :rht f!TPPn ish tint, anrl nlmost 
a]w;in; 1•!f'f1r. nt }pa:o;t wh0n fresh!)' pvac·11at1\d a nd 11ndPcom

]I ORP~l . Tilt-> pN' tilb11· orlol' of urin~ is S(':l l'CPly to ht:> JH' l'f'P i vf'<l.. 

'fli p n·al'I ion i:-1 N'1pfnintl!J a!'irl, hPcoming Jl (->11trn l and a lkaline 
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more rapidly than usual. ThP urine then be!'omes turbid with 
earthy plw8phates and bacteria. 

Its specifk grn.v icy is always a.bnorrnally low. 1 Though, as 
a rule, ,-ary ing between 1004 and 1010. it may tempornrily . by 
increase of the solid mina1-y constituents, approrrch the lower 
physiological limi t, and at other times sink lower than in any 
other disea;;e, dz., lo 1002, and even to 1001. 

The low specific gravity of the urine depends upo11 the fact 
that as its amount augments, the increase of the water is propor
tio11ately greater than that of all the solid co11 stitnents taken 
together. The latter are, it is trne, in most rases absolutely 
inc reasecl, but relati,•ely Jess than the water. A diminution ill 
their amou nt occurs 011ly exceptionally and temporarily, ne,·er 
for any great length of time, or during the whole disease, except 
in consequence of the association of some other malady. The 
amount of solid constituents in the nri11e depends chiefl y upon 
the q1rnntity and quality of the ingested food, and these again are 
(disregarding the external relations of tile patient, his occupat ion 
and mode of life) dependent upon the charncter of the affection 
which occasion the di sease, and npon the condition of the diges
tive orga11;;. A classification of cases, therefo1·e, such as Vogel 
and others attemptecl to make, into those with increased and 
those witb normal or even diminished excretion of solid constit
uents, is, as already stated, not legitimate. (C f. also p. 1035.) 

In the increase of the solid constituents urea plays a princi 
pal part. The statement of earlier writers that i t may climinish 
in amount, and even absolutely disappear from the mine, must be 
regarded as an error cl ependent upon defective methods of inves
tigation. On the contrnry, in patients suffering from diabetes. 
its amount usually exceeds that excreted by healthy persons of 

1 K. B. llo/11vum(Centralblatt filr die med. Wissenscbaften. 1870. p. 417) describes 
under the name of diabetes insipidus a case in which 2,.)00 cubic centimetres of urine, 
with a specific gravity of 102.i, were evacuated in twenty-four hours. This high specific 
gravity n.nd the circumstance that the urine, after standing several days in n.n open ,-es
sel, still had a strong acid reaction, together with the violent itching of the skin, gi\'e 
rise to the suspicion that this must have been one of those cases of diabetes mellitus in 
which the urine is capable of holding large quantities of reduced copper in solution, 
and in which, therefore, 1'ro1mner's test cannot be applied without special precautions. 
\Seep. 974.) 
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the samf' agC'. A daily Pxrretion o[ urra amounting to -tn-!'in 
grms. in adult nwn h; not a rare phrno1rn_,,non, aud i11 two ca:st>:o; 
I lrn1·e SPPn it ri>;e to 70 and 72 grms. respeeli 1·ely. Ils depen
denc·p upon food has hePn very strikingly shown by Dickinson 
in lWO Cases-one, that of a tuberculous girl, t>ight ;'('3l'S of :.tgP, 
of 2 l (English) pounds weight, whose daily excre tion or mea 
varied from G.3 to 30 gnus., according as l1<·r di<>t was purely 
vegetable, mixPd, or chiefly animal in its charactPr; whereas the 
amount nonnally excreted by a girl of that age amounts to about 
6 or 8 g rn1 s. Jn lhe case of another girl, s ix yt>ars or agP, ol 20 
to 24 poumls weight, and otherwise apparently healthy, wl10 
11ormally should have excreted daily some 5 or 6 grms. of urea, 
the amount varied, according to the food, from 6. 7 to 24 gl'lns. 

The increase of the excretion of urea above that which occurs 
in healthy persons receiving the same amount of nitrogen witlt 
their food, is the result of the tl10rough washing o ut of the tis
sues, and of the g reater decomposit ion of albumen which accom
panies the passage of an increased amount o r fluid throug h thP 
body (Yoit). 

Uric acicl is generally stated to be g reatly diminishPd a ncl 
even entirely abs<•nt in this disease. It is ve1-y probably owin~ 

only to the inacc umcy (which is particul a rly g reat in very 
diluted urine) or th e method usually employed for its detPrm ina
t ion (precipitation with hydrochloric acid) that so small amounts 
have bee n found. 

The same is true o f creatinine, only three determinations of 
which are kno wn to nw, viz., two by Strauss, of' 0.0624 g m1. (with 
23.425 g rms. or urea) and 0.301 grrn. (w ith l !'i.G.>8 g1·ms. of m ea), 
and one by Pribram of 0.38 g nn. (with an abnormally large exc1·e
tion of urea). Jn thb disease, as in diabete8 nwlli tus (seep. 902), 
I ham myself obtained hig her figures co1TPS]Jonding to larger 
amounts of nn•a. Tlw quantities, ascertained by re1watec1 dPter
minatiomi, in four ca~es, which wen.:. all those or ad ult nwn, 
varied from O.iiH g nu . (with 20.04 g rms. urea) to 1.419 grms. 
(with 70.08 g rms. urea).' 

Itippuric a£"id i8 said to 11ave been found by Bonclmrdat in 

1 Dct.nikd statements will soon appear in Virchow'll Archiv. 
\ 'Q L_ X I V. 05 
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a. ca~t-' of cliaht-'te8insipiclus1 (see Lehma11n , /.ootlw 111ie. 1838. P· 
BH4). 

Sulplmric aml plwsplwric acids are in<T<>ased fo r the sa me 
rrasons as the ur1.;•a, a.nd ,·ar.r, a~ a ruh-', in the same way. The 
daily excrl't ion of the fo rn 1t•1· hao be<>ll fo11nd by Pribram, in the 
case of a man, to be from 3.8 to o.3 grms., and by Dickinson, in 
the case of :1 g irl two and onc-q uartcr y~ccrs old, to be 1.23 gnns. 
The la tter I have found in a sing le detnmination, in the case of 
a 111 a 11 , to be excreted at a daily rate of 3.84 grms. (with 54.4 gnus. 
nn·a); and Dickinso11 obtained, in the case of :1 girl eight years 
old, living on mixecl food, a daily amount o[ 0.58 to 1.3 grms., 
in the c·trne o [ thP above-mentioned g irl two awl one-quarter 
yp:u·s old, O.Gl g rni. (with !J.1 grms. urea), ancl in thP casl' of a 
gi rl thrt>P yt>ars old, o .. 17 gnu. (with 23 gnus. nrea) a11c.l 0.6 grm. 
(\\'ith 14 gt'lllS. Ill '(>;\). 

The Pxere lion of chlorides d~pends upon the nature of the 
food, bnt seems robe ~omewhat increased in consequence of the 
thorough wa:-..lii ng nnt o[ the tissues . 

. \mongst the bases, lime (uni ted with phosphoric acid) is said 
by Dickinson to be particularly increased, and he bl'ings thi;; 
fart into connPction with the nervous orig in of tlie di sease, since 
in many <lh;rascs of thP nervous system tlw Pal'thy p hosphates, 
and PSpe(' iall y rnkir pho>phate, are rxr·r(>t«d in abnormally lai·ge 
amonnts. In the case ol the g irl eight yPa rs olc1 he found in one 
cktern1inati on 1.25 gnns. o f earth y "tits an<1 0.200 g rm . of lime 
alone; in the case of the girl tlll'er ypcu·s old, 11.70 gn11. of earthy 
sa lts, with 0.170 grm . lime and 0.068 grrn. m:ip;nE'~ia: lastly , in 
the ca;;e of the girl two anc1 one-quarter yl'at·;; old, 0.248 grm. 
earthy salts, with 0.039 g rm. lime, 0.018 gl'm. magnesia. 

Amongst abnormal constittwnts Tnosite ltas several times 
bt"en found in the urine in diabetes insipidus, first by Schultzen 
in two ra t>S, then by Strauss a lso in two cases, by Gscheidlen 
(EbstPin) in one case, and by Kuelz in two cases.' It is, how
e,·er, by no means constantly pres<' nt, for in other cases it has 

1 /(. B lff>jiwurn al:.;o <;tatcs tha.t he found hippuric acid in the case designated by 
him as ~liabetes insip. (Sec p. 1024 , foot-noLe. J 
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bPPn fou nd wanting liy Uall ois, P1·ihra.m, Gscllt•idh111 (Eb:-:.t<'i n), 
Buerger, Kuelz, van d1·1· Ileijden, and myself. The amount 
t'XCreted daily was found by Strauss in one o( hi s patients, a 
girl ten y ears old, to be 0.1474 grm. ; in the other, a young 111an 
twenty-two y ears of age, to bl3 1.1308 grm s. ]lp succeedt>tl in 
finding in the urine of three hea!Lhy men who drank HI litres 
o( water in 24 and 12 h ours respectively, and wlio consequently 
Jiad a very abundant uri11ary excretion, even mon" inosite than 
in that of the young man above mentioned, from which Jw con
d ndes that inosite appmrs in th e uri1w only bPca 11se the large 
amount of water flowing through the body n"JOO\'PS jt from the 
ti ssues. thP kidneys. llw liv t• t·, tht> Jung , and tl1<-' n111 sclPs lwfore 
it has undergone its Jinal transformation in to rarl>on ic arid and 
water. 

That sur;ar is not fonncl in tli e nri1w is sp l [-Pvicl0nt, irs 
presence being inconsistent with thP conception or diabetes 
in sipidu ~. There are, howen-'r, certain cases on rel'ord in wliieh 
sugar ha s appeared tempornt·ily in the urine (Troussea u-Lau
gier). or in which a diabPles i11 s ipidus re111ai11ed behind after 
diabetes mdlitus, t11 e ~11gar disap1waring from tli e urine, which 
continued to be e\·acua tP<l i11 abuorn1ally large amounts (Trous
seau -Luys, Plagge.' Ur. abo · · Diabetes Mellitus "). 

Lastly, th e earlier writers dl·scribc allnw1en as a frequent 
C011Stituent o( the Urine in diabett>S in s ipidUS- :1 statement w!Ji ch 
indicates, howeYer, a confusion of the disease wirh renal com· 
plaints, especially granular atrophy (,;ec "Diagnosis"). In the 
absence of renal di sease, a lburn •·n appmrs \'cry mrely, and only 
i11 very small amounts in the urine', 1wrhaps in consequence o r 
1 he above described (p. 1023) vaso-111otor clit;t11rbances in the kid
ll<')'S. 

The tlt irst of the patients L; in direct proportion to their 
excretion o( urine, ri::;ing with the increase of the latter to such a. 
point that th e sufferers can scarcely obtain enoug h fluid to a llay 
it, and in th eir despai1· drink even their ow n urine. 

As in diabetes mellitus, so also in this disease, thP volume or 
the excreted urine may !'XC!'Pd that or th<' inl(est!'cl fluid. anil 

1 Vircbow's Archiv. XlJJ p. 97. 
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earli er wri ters wpre thus led to s1wculate upon the possibility of 
the absorption of water through the ,;kin. But if we add to the 
ingested tluicl the amount of water which is taken with the soltd 
articles of food and that which is formed in the body itself from 
tlw hyclro~en of the food, the total amount of water alway" 
exceeds that which is excreted with thP nrinl' , and there is t>wn 
a surplus for the loss by perspiration or for accumulat ion in the 
body . 

.Apprlile and digestion are not, as a rule, particularly 
alTertecl, the di sease differing in this respect from diabetes mel
litus. Ocrasionally, in addition to the unquenchable thirst, an 
insatiable hunger has also been observed (Bernard . Novellis, 
Trnnssean), or a special preference for certa in articles of food. or 
extraordinary longings for indigestible substances, which are to 
be ascribed to other nervous clistmbances, hysteria, e tc .. rather 
than to diabetes. In the same way, irregularities of defecation, 
constipation, or diarrhcea, are, in the majority of cases, con
nec ted with the affections which c:rnse the di sease rather than 
with diabetes itself; and the same is true of many other abnor
mal plwnomena which are now and then observed in the func
tio11 s of the digestive organs, asi for in s tance, ty mpani tes. 
nausea and vomiting, heart-burn , attacks of rarclia.lg ia, etc. 

Among the most interesting phenonwna of t hi s sor t is to be 
mentioned the .flow qf saliva, observecl by Knelz, nssociat<-·d for 
a considerable lime with the increas~d urinary exrrPtion, in the 
case of a 11yste1fral servant-girl, eightel?n years o [ n.ge. From 
thiti patient several hunched (on one occasion 525) cub ic centi
metres of snliva conld be collec ted in twenty- four hours. To 
explain lhb ussociation, Kuelz quotes the above-mentioned 
experiment s o[ Eckhard on hydruria in clogs and rabbits, in the 
course of wh ich il was found that salivation sometimes followed 
puncl n1·p o[ the medulla oblongata. Ile also alludes lo the 
si milar """"Its o[ Loeb' and Grnetzner).' It seems, therefore, 
not nnreasonnblc to attl"ibute the increased formatio n of urine 

1 Eckbard's Beitriige znr Auat. uud Pby;dol. Y. p. 1 ; and Dis:;ertat.ion. Giessen, 
18G!:l. Kuelz quotefl NoefJner erroneously, instead of LOdb. Eckluo'<l himself bad pre
viously made a similar statement 1Beitrage . IV . p. l!:ll) . 

~ Pflucgcr's Arnbiv. VIL p. 552. 
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and sali,·a in l'\'ery case to a direct Ol' retlex (e.g., through the 
lllPrin e llt.'J"VeS) initation of this nerve-centre. 

The occurrence of diabetes insipitlus (polyuria) in hysteria 
and other nervous diseases explains its not infrequent associa· 
Lion witll nervous pllenomena-e. g., anresthesia,' convulsions, 
etc. 

The skin is generally dry, and has little tendency to perspira
tion, its supply of water being limited , 011 account of the abnn· 
dant stream o[ !1uic1 which is carried to the kidneys. Conse
quently, the loss by the so-called insensible perspiration is 
brought considerahly below the normal amount, as has been 
proved by comparative dete1·minations o[ the weight of the sen
sible ingesta and eges ta, and of the changes in the weigh t of the 
body. (Buerger, Cf. p. 928.) 

Other affections of the skin , especially Iuruncles and carbun· 
des, such as are so common in diabetes mellitus, occu 1· onl y very 
rarely in diabetes insipicl us, and are to be regarded as acci
dental complications having no cansal connection with the dis
ease. :Many cutaneous phenomena (e. g., pnrpnra, cedema) are 
results of the associated cachexia which 111ay be developed in t he 
course of the affection which occasions the diabetes. 

1 only know of one ut&e (reported by Bourdon) in which diabetes insipidus was 
<leveloped after the uppenrance of numerous Curuncles an<l one carbuncle. Scrofu
lous and syphilitic cutaneous eruptions have been oftm oUscrvccl in cases where 
<lial>etcs insipiclus has occurred in consequence of diseases of the centra l nervous 
system connected with the scrofulous or syphilitic dyscrusia . 

On the other organs and on the general lteallli, diab<>tes 
insipidus has, so far as i ts direct influence is concerned, no effect 
worth mentioning, if the patients are a llowed to drink freely. 
Those various distnrbances, which so frequently arise in conse
quence of diabetes mellitns, do not occur in diabetes insipid us; 
0 1·, if they occn r, are e ither to be regardecl as accidental compli
cations, or a re depPndent upon the same funda mental affection 
as the diabetes itoelf. The only effect upon the general conili
tion of the pati~nt wh ich can be ascribed to the diabetes insip
idns is the lowering of the temperature, which is not infreqtwntly 

1 Oppofza, Allgern. Wiener med. Zeitung. No. 381 etc. 
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obsPrn•d. 11 is. howe,·er, usually ,·pry i11:::;ig11iliC'a nt (:lt most a. 
few tenths of a deg1·ee eentig rndeJ. a11cl is ~xpla inecl by the 
refrigerant effect of eold be,•erage~ ingested in large amounts. 
(CL p. 924.) 

A sudden deprivation of ing1'sted tluids may, o n the other 
hand, not only have an injmious ~ rrec l upon the subjec ti,·e con
dition of the patient,;, who are much d istressed by the Lhir,;t 
which torments them, but may also seriously endanger life by 
t he drying of all the tissues which is thus produced . 

it cannot be considered surpris ing that 
in a patient ,.,ufTcri ng from diabetes insipidus, 

but the frequency o( its occurrence iu this connection is by no means to Uc com
pared with that which is noticed in cases o f diabetes mellitus. 

The same statement may be made in regard to d'istu1·hanees of vision (especially 
cataract) which have been occasionully, but upon the whole \·cry rarely. observed. 
Effusions o f blood into the retina have also heen sometimes noticed (Ga lczowski , 
van der Heijden). Laycock 1 observed in one patient atrophy of the ri g ht optic 
nerve, and in another, who had been formerly syphilitic, a staphyloma posticum. 

Disturbances of the sexual functious ha\"C never Ueeu ohsen•cd as the result of 
diabetes insipidus 

The com se an cl th~ dmation of diabPtes insipidns exhibit 
great rnriations, which are generally rl <' pendent upon the ana
tomi cal rl1anges which occasion thP di s1•ast•. If tlw lat ter rnn 
through a rapid conrse, whether favo1·ably or unfavorably. as 
for instance in traumatic lesions of th e skull , the dia betes also 
1as ts only a short time : in somf' cases, howe\·er, it has bt."'en 
kn own to pPrsist for a considerabl e time alter the h ealing ol an 
injury to the sknll. But in the absence or any fundamental di ,;
ease whie11 tl1rnatens life, diabetes insipiclus may have an unlim
ited dllration; in fact, there are few diseases which can affiict a 
human being for such a length of time as this. Especially are 
those cases which depend upon a h ereditary p redisposition. 
without any n'cognizable organi c di sease, remarkable for the 
length of their duration. The longest duration thus far reconl ed 
in a case of this sort is fifty years (R. " 'ill is). 

Variations in the conrse o[ thP di :-5Pn:::;e, i. P., lt>rnpornry dimi-

1 Lancet. 1873. Vol. IL No. 7. 
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nution ancl subsequent increase of the urinary excretion ancl of 
the thirst, have often been noticecl, and some authors (Maxll"l'll, 
Bartholin) even observed a complete disappearanct• o[ both these 
symptoms for a longer 01· shorter time, but without any perma
nent cure. In other worcls, the clisease assumecl an intermittent 
character. A certain influence on the course of the clisease, so far 
as it is not moclifiecl by the fundamental lesion, is exerted by 
drugs, the effect o[ diuretics being injurious, while that of some 
other medicines is beneficial. The influence of emotions is abo 
not infreq Llently injurious, while the diet has hardly any 
effec t on the course of the di sease, which in this respect presents 
another point of difference from diabetes mellitus. 

I ntercurrent febrile diseases produce almost always a dimi
nution of the diabetic phenomena; the thirst bl'comes more 
moderate, the amount or urine dimini:::;hes, while it:::; spPci fic grav
ity rises. In a few cases this impro,·ement continues and is per
manent after the fever has run Hs cour:::;e ~ in rno:::;t cases, howe,·er, 
convalescence from the fever is accompa nied by a return of the 
diabetic symptoms. 

Cases of intcrcurrent varioloid, with temporary improvement, are reported by 
Lacombe, Charcot, and of typhus fever aud some other lighter febrile dis-
eases, by Pribram; of in one case followed by permanent cure of tbe 
diabetes, by Desgraugcs; of" acute 'rheumatism," treated with potass1c nitrate, and 
followed by the disitppc:nance of a diabetes of eighteen years' standing, by Roberts 
(see Di ckinson). I myself have ohserved in the case of a d iabetic patient, with a 
daily urinary excretion of nearly 10,000 cubic ccutimetrcs, a dimi nution in the 
amount of urine during a pneumonia to 1,800 cubic centimetres a. day, and a simi
lar diminution occurred in the same man cluriug an erysi])(Jlas. 

A case of scarletfe:ver without any noticeable diminution of the diabetic symp

toms has been observed by Dickiuson 

Pathological Anatomy. 

Very few autopsies o[ patients who have suffered from dia
betes insipidus hm•e been placed 011 record, because the diseas<i 
by itself scarcely evt·1· ends fatally, aud because the patients are 
usually not retained during the whole p1·olong-ed continuance o[ 
the disease iu hospitals, where the opportun ities for making 
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autopsies are the mosL farnrable; and if they enter the hospitals 
with an intercurrent di sease which ends family, the diabetes has 
usually disappeared. 

The most frequent post-mortem appearances are chan,qes in 
the brain, either extending into the medulla oblongata, or lo
cated exclusively in this nerve-centre or its immediate neighbor
hood. Inflammatory and degenerative conditions Q/' tltefourth 
oentricle have been several times observed (e. g., by Luys-Trons
seau, Martineau, Kien, Lancereaux, l\fosler, and Pribram, by the 
last-named observer associated with caries of the clivus Blumen
bachii), as well as titmors in the same region or in the cerebellum, 
namely, tubercles and tuberculous meningitis (Roberts, Dickin
son), gliosarcorna (Mosler); al so syphilitic exostoses of the cra
nial i·oof associated with gumrnmts turnors ef tlte liver and 
bronchial glands (Gentilhomme quotecl by Lancereaux), and a 
fracture ef tlte base of tlte skull with contusion of the anterior 
lobe (Chassaignac). 

E. Leudet' found in one case (in addition to inflammatory 
l'hanges in the meninges) the left pedunculus cerebri softened 
and di scolored in its middle portion, and the central part of the 
ttoor of the fourth ventricle colored pale yellow. In another case 
Lhe pituitary gland was converted into a fibrous tumor. 

Carcinoma of tlte pineal gland was observed by Massot in 
Lhe case of a workman uineteen years old. 

The kidneys are often described in the earlier reports as 
affected with granular or cystic degeneration; but these cases, 
which, during life, were characterized by albuminuria, are not, 
as above repeatedly remarked, to be regarded as diabetes insipi
d us. In some other cases the kidneys have been found simply 
enlargecl ancl byperremic, which may very likely depend upon 
their greater activity during lile. In one case, where there was 
11 0 change in the gross appearance of the kidneys, the microscope 
tihowed the urinary tubules to be greatly dilated-some deprived 
of their epithelium, and others fill ed wi th epithelial cells in a 
state o[ fatty degeneration (Neu fl'er). 

Among organic diseases observed in otlwr parts of the body 

I Clinique med. de l'Hotel Dieu de Rauen. Paris, 1874. p. a22. 
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are to be mention e<l loi>11lar pneunionin (Neuft~r) and "aritifs in 
the lungs (Lnyti-Trou""<,au); n fibrou.y tnmor between the uterus 
and rectum, which had compressed the intestine, together with 
enlargement of the me.senteric glands (Haughton'); and laslly, 
cancer of the liver and of the abdom inal lymphatic glands, with 
degeneration qf tlte 8olctr plexus (Dickinson). 

Two determinations of the composition of the blood ha,·e been 
made by Strauss. The blood was taken from a young man nine
teen years of age, suffering from diabetes of ten years' standing, 
but otherwise in good health. Its composition was as follows: 

1st Observa.t.ion. 2d Observation. 

·water. . ... 77.7D 77.937 
Solid constituents.. . . 22.21 22.063 

100.00 100.000 

The solid constituents of the second specimen of blood con
tained: fibrin , 0.407; hremoglobin, 11.72; other albuminoid sub
stances, 7.441; extractive substances, 1.301 ; ashes, 1.134 per 
cent. The serum of the blood contained. in 100 parts, 88.712 
water and 11.288 solid constituents, the latter consisting of albu · 
men, 9.002; extractive substances, J .012; and ashes, 1.214. 

The blood showed, therefore, in comparison with normal 
blood, an increase of the solid constituents. 

Diagnosis. 

It has been already pointed out in the introduction tlrnt every 
abnormal increa"e or the urinary excretion is not to be regarded 
as diabetes insipidus. The fact of an actual increase in the 
amount of urine being established, tlte diagnosis depends mainly 
upon the exclusion of the conditions also there enumerated. In 
thi s connection it is perhaps not superfluous to remark that 
patients, who from any cause are obi iged to pass their water fre
quently, usually state that they evacuate an abnormally large 
amount of urine. Their assertions must therefore be tested by 
measurement of the actual amount voided in twenty-four hours. 

1 Dublin Quarterly Jouru:tl. 1803. Nov. p. 323. 
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MoreO\·er, sin cP the daily excreti on of uri1w, 0ven under physio
logiea l conditions, ,·aries within pretty wide limit~, it is impossi
ble to establish a ny fixed point above which thP a moun t of urine 
is to be regarded as abnormal. In cases where the amount of 
the daily urinary excretion keeps m·ar t he upper limi t of th,, 
normal quantity, it is necessary , before as::;uming the existence 
of any di sease, to take into account all the conditions and cir
cumstances of the patient, especially every thing which is known 
to have a n influence on the a mount of urine, and abo, if possi · 
ble, to ascertain the quantity of urine which the patient formerly 
evacuated; and even then it will often be doubtful whether a 
]Jatbological condition exi sts or not. There is al so some room 
for individual preferences in deciding whether the case is one of 
temporary or more persis tent increase of diuresis, for only in the 
la tter case is it customary to speak of a diabetes. An increase 
fo the a mount of nrine which lasts only a day or a few days is 
not usually so designated . 

Of chrnnic conditions which may be mistakpn for diabetes 
insipid us urn to be considered: first, d iabdrs 11iellitus, and sec
Qndly, rnri ous renal d iseases. The former is readily ex cluded 
by the low specifi c gravity of the urine, a nd hy the negative 
J"esu!L of the sugar-test. Amongst renal di seases may be men
tioned especially contracted kidney , am 1; Zo id degrneration, pye
l itis, a nd hydronephrosis, as maladies whieh a1·e characterized 
by a permanently Or intermittently increased PXCJ"Ction o[ a pale 
urine of nbnorn1ally low specific gravity, and whi ch were, there
fore, formerly confounded with diabetes insipidus. The most 
important means of differentiating in such cases is testing for 
al bumen, whose presence a lways excites a suspicion of one of the 
above-mentioned diseases, and always necessita tes grea t caution 
in diagnosticating diabetes. The absence o( albumen by no 
means excludes the above diseases with cer tain ty . R epea ted 
examina tions of the urine, extending over a con iderable t ime, 
a nd the consideration of other circumstances-fo1· an account o( 
which the reader is referred to the special d escription o[ renal 
diseases (see Vol. XV.)- are, then, necessary to es tablish the diag 
nosis, w11i ch, a fter all , may frequently remain doubtful. As 
reasons fo r d iagnosticating a diabetes insipidus in such doubtful 



<· ~tSPS may ht-> rpgarc1P<1: a n .·ry lo\' spec ific gradty of tlw 11ri111-... 

viz .. below 1004-lllll:i, and gl'eat th irst, especially if both 1ht';e 
symptoms persist fo r any considerahlP IPngth or t ime, for lhb 
combinalion of symptoms i ~ in no other Uist!ase su ::;trnngly pro-
11ounced 

R esults and Prognosis. 

P ermanent recovery from this disease is rare, but dPath, in 
uncomplicated cases, is s till more rare. ln the li terature o( the 
subjt•ct there is only one such case (reported by N eufier), in which 
death oecmrnd after the disease had lasted ba1·ely fou 1· 111 onths, 
without any other morbid condition to whiel1 dt•ath coultl be 
attributed, the fatal result being preceded by grad uall y increas
ing weak1wss and climiuntion of the urinary excretion and thirst. 
Usually the patients die of an intercunent disea>e, or of the 
malady in the course of which the diabetes has a risen, a nd which 
is to be regarded as its cause (affections of the brain or spinal 
cord). 

In the cases which have been ,.,,ported as end ing in recovery 
thP disease had generally lasted onl y a short t ime, i. e., not 
more than a few rn o nt1rn; in some few in ~ t:irn· p:-; it hncl had a 
duration of several (H-4) yea1·s. As ahove mention<"d, rPeo1·ery 
has been somet imes brought about by a11 i11tercunP11 t cli::;ease. 
In one ins tancr· th e diabe tes, which had ocrnn(•d during pn•p;
nanry , disap1warec1 two clays a fter co nf"in ement (Bt, n1wt); in 
another case, on the contrary, the di sease. after lasti ng se1·eral 
years, disappeared with the commencement of pregnancy; while 
in se1·eml other cases pregnancy had no effect whatever. (Mat
thews-Duncan.') 

The prognosis, so far as life is concerned, is the1·efore not 
un fa" orab le (for it is almost never the diabetes insipidns which 
occasions death); on the other hand it is, in respec t Lo reco1·ery. 
very doubtful. 

Since R. \\' ill is m ll ecl attention to thP incrPase of urea in the 
urine, and propo::11:-1c1 thf' name of azoturin for tlti ::; ('01Hli t ion. and 
especially sin e<' J . \ 'ogel insis ted upon the <listinction betwe<,n 

1 Obstetrical Journal of Great Britain aud lrelaud. 187.i. July. p. 220. 



11ydl'llri:l n. ncl <lialw te~ i11 ~ipidu :; on arcount o( the inC' reasP o[ lhf> 
!:'Olid <'O ll ~ tituen ts width occ urs only in llw latlt>l' , many ohser\'ers, 
fo llowi ug t ile exa.mplt' of the ]ast-na11u .. d writer, 11a.vc gi \'t .. n a 
variahlt .. prognosis according as the amount of solid co n:::;t iluenls 
iu the uri11e has be<'n found lo b<• ahnormally increased or not. 
Tn c.liabetes insipidus, in Yogel' s sense o[ th~ word, danger 
was supposed to al'ise from the impove1·ishment of the body in 
r~spec t to its solid cons tituents, th e excre tion or these substances 
being in exeess of t.h eii· ingestion. l have already s tated above 
(p. 1024) thcit, Pxcept in the case of intercurrent disturbances, the 
soli cl cons tituents, and espec iall y the urea, are almost always 
excn•tecl in abnormally large amoun t, and tlmt a ch ronic hycln1-
ria, in Vogel's sense oI the ,\·ord, does 11ot ex ist a s an inde
pendent malacly. " Thether the excretion of solic1 co11stituents 
is nrnch or little i11 excess of the normal amou11t depends upon 
the quantity inges ted, i. e., upon the a ppetite of the patient. As 
long as the patients retain their appetite and can sati s fy their 
thirst, they a re in no clanger, and there is, therefore, fortunately 
no need, for the sake ei th er of diag nosis or or prognosis, of a 
minute and lengthy d etermination of the solid constituents of 
the urine.' 

Treatment, 

'rhere are no special prophylactic measures for diabetes insi
pidus. 

1 Vogel stutes, it is true, that the percentage of solid constituents in the nrine can be 
ascertained, at least approximately. by the well-known method of multiplying t he two 
last figures of the specific gravity determined to three places of decimals by 0.2 (more 
accurately by 0 23:3, accordi ng to Jlauer\; but this calculat ion gives very uncertain 
results in the case of urine so diluted as that which is evacuated in this disease . Neu· 
bauer'a analytic vouchers for the method (see Neubauer aud Vogel, Auleitung zur Analyse 
des Harns. 18i2. ]l. 23!)) have reference only to urine of a specific gravity n.bove l.011 , 
and the determination is, moreover, made carefully i.o fou r places of decimals. 

Equally inaccurate results a re obtained by means of the fo rmula gi ven by Traube in 
his lectures (see Schlesinger's Dissertation) for finding the ' 1 reduced specific gra'vity," 
i. t. , the specific grav ity which the urine would have if its solid constituents were dis-

solved iu the normal :\mount of urine. This formula is: S- l ~(S, - 1 J, in which 

S denotes the required reduced specific gravity, S, the true specific gravity of the dia· 
betic urine, V, iti:s volume, and V the normal volume (l ,700 c.c). 



TREAT)! ENT. 10:~7 

Th!' 1w1l lreatmPul muet, in thM!' ra,rs in which th<' affection 
occasioning t hP di~ease is known ancl a<'CP::':=iihlP to th~rapeutie 
measn r<'s, lw of course, fas t o f a ll, directed to this malady, ancl 
may tl"' n ham goo(l resu lts. 'l'hus. in syphilitic a fTt'ct ions of the 
skull and brain, a mercurial treatment has been found useful. in 
di sea$es of t he spinal cord a certain snc<"e's may be expected 
from a treatmen t directed to these compl nintR. and in hysteria 
from anti-hystp1·ieal remedies a nd methods. A trmtnw nt of this 
sort directed to the cause of the disease is, wl1 PnPn'r possibl e. a ll 
th e mon' s trong ly indicated from the fact that of all the otlwr 
remedi es rccon1m ended in this complaint ll'Jt one is absolutely 
certain in its action, and those which are mos t effi cac iou s are not 
free from disagreeable secondary effects, and a.i·e partictdarly 
apt to sp oil the appe ti te of t llP patients. 

Since diabetes insipid us is rather a troubl esome than a dange1·
ous compla int, it is ach i,able in the lig hter cases to a1·oid the 
admini s trati on of drng:;, and to recon1111pnd to the patien ts on ly rr 
car~f1tl attention to the skin, warm clotl1ing, warm baths, fric
tions, etc., in ord er to divert a p orti on of the st 1·eam or fluid 
from th e kidney s to tlw skin. In se,·erer cases the patients may 
be adl"i Red, in addition to this, to quench the d istress ing thirst 
not by excessive d1·inking, but by bits of ice and acidulous fluid s. 
and of the many much extolled remedies the most ha rmless may 
first be tried. E :;pcc iall y to be recommenc1ec1 as possessing thi s 
character are l'alerian root, which , according to Trousseau. is 
sometimes u seful in doses of several (up to twelve) gra mmes 
claily, and the constant current on the spinal column and tl1 e 
renal reg ion, which has al so been employed successfolly (Kuelz). 
Hanffrkl J ones also found Yolerirni root in hi s case' efii cac ious 
in diminishing the amount of urine, whil e the conn1lsions 
seemed to become morn violent under its inllnence. 

Opium ancl its alkaloids have often. though on ly temporarily, 
dimini s hed the thi rst a ncl the amount of urine; but. owi ng to 
their tend c> ncy to di "turb th e digestion. tlwy , 110ulcl be Pmployed 
onl y in cases of' absoltt tt:i. nPce::;si ty. OthL'l' narco tic::; also. e. fJ., 
bt> lladonna, potass ic bromide, a::; we ll as a::;tringpnt rern l'dies of 

1\leU. Time!!! and Gazette. 187J. Xo. 1328. 



1038 SRNATOR.-DIABETE:'i IN:-'IPIDUS. 

all sorts, as tannin, lead acetate, ergot, ha1·e be<'n recommended; 
lastly, a large number of purely empirical remedies which are 
not worth the troubl<' or enumerat ing. The latest remedy, which 
bas proved useful in one case, is jaborandi (Laycock ') ; its 
favorable action may perhaps depend upon its promoting the 
secretion of the sweat and the sa liva. 

Sidney Ringer ' found ergotin effi cacious, but jaborandi of no 

1 Lancet. 1875. Vol. JI. No. 7. 
~British l\led. Journal. 1875. No. 782. 
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TRANSLATOR'S NOTK 

8INCE the pages on the treatment of acute rhcumarthriti s were written, two new 
remedies fo r this disease have come into use, viz., salityli c acid wit.Ii its salt~, au<l 

salicin, tile active principle of willow-bark. The pressure o[ oLher husincss having 
prevented Dr. Senator from contributing the needful supplemen t. on this important 
subject, the following brief remarks are added, at his desire, by the translator. 

Kolbc's discove ry o f a cheap and easy method of preparing sa li cy lic ac id in large 
c~iantitics (by the action of carbon dioxide on phenol), and it'i cmploynwnt by P rof. 
Thiersch for antiseptic dressings, drew atten tion to thi s compound in the year lt!74. 

The internal administration o f the acid and it.s salts (more cspctially sod ium sali cy
latc) speedily showed them to be endowed with very m:Hked a n ti~yretir proprrties. 
Given in large d oses to patients suffering from cnteri c fever, phthi ~ii.;. l'rysipc lai;;. and 
other febri le afTections, they were found almost invariably to cau ... c a cono.;idrrable 
fall o f temperature; it was soon perceived, however, by impartial observe rs, that 
thi s fall o f temperature was not attended by any simultaneous modification o[ the 
local morbid process, by any constant improvement in the other symptoms of the 
disease, by an appreciable lessening of its mortality. To this unfavornbl t· conclu
sion, ltuwcvc:r, there was one s ignal exception. Administered in acute 1 l1 cumar· 

thriti s, sali cy lic acid and the salicy latcs- were found not merely to reduce the heat 
of the hod3•, Uut to exert a beneficial influence (whirh, owing to our ignorance of 
its intimnte nat ure, we may ca ll ''specific'') on the joint-mischief :rnd the course of 

the disease as a whole. 
The following is a summary of the more important points which ha ve been 

a<;ccrtained, up to the present time, concerning the action o f salicylic acid and so

dium salicylatc in rlieumarthriti s. 
1. There seems to be no essenti al difference between the acid and the salt . The 

latter is the most soluble of the two; hence, it is more quickly absorbed into the 
hlood, and more rapid in its action. It appears to be somewhat less powerful, in 

equal dose~, than the uncombined ncid. 
2. From 10 to 20 g-rnins of salicsli c acicl or a sn licslate shou ld be gi\'Cll every 

~~1;;·0~1;~,:~;::. tt~:; ::~;i1~~1i·~it~::.a1~~:,i1:fo;stl~~):.: :~:~;~~- J1~~1::ct:;~:~~1~.ns1;~ei~~t:::1:11~~1ltt~ 
then he omitkd. or g-ivcn at lc:ss frequent inte1·vals. Hclapscs ought to be treated 

likctlicorig-in:i\at.tack. 
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3. In a vast majority o( cases the fever and the pain nnd swelling of the joints 
.ahnte within a period of from 24 to 48 hours. This is the chirf, as it is the first, 
effect o[ the remedy. In some cases the disease is altogether arrested; in others, 

i1s duration is much shortened. 
4. Complications (pcri- and cndocarclitis, pleurisy, pneumonia, ctc.),whcn present, 

arc not influeuccd by the drug, neither are they prevented from occmring, save in

c.lircclly, owing to the arrest of the disease. 
5. ·when acute rhcumarthritis is attended by hyperpyrexia with severe hcad

symptoms, the salicylic treatment cannot be relied upon to avert the fatal issue. 
'\1c must continue, in these comparati,·cly rare cases, to put our trust in the metho

dizc<l em ploymc11t of cold bathi;. 
G. In a considerable proportion of cases, salicylic acid and its salts give rise to 

disagrecaLlc symptoms, such as vertigo, headache, tinnitus aurium, and deafness, 
nausea and vomiting a flel' every dose, profuse sweating, great weakness, and.oc
casioually a peculiar eruption on the skin. More rarely, the symptoms assume a 
dangerous complexion, ''iolent delirium, albuminuria, great prostration, ·w1tl1 pallid 
sk in and feeble pulse, ushering in fatal collapse. , uch accidents have been as
cribed to contam ination of the remedy with phenol, owing to some mishap during 
its manufacture. They have undoubtedly been obsen·cd, however, after the aclmin
istn1.tion of perfectly pure samples of the drug. 

Pursuing an altogether independent train of thought, and ignorant of what had 
been clone in Germany with salicylic acid, Dr. 1\Iaclagan (in November, 1874), was 
led to try salicin in a case of acute rheumarthritis. The result surpassed his anti
cipations, and in :March, 1876, he published a i;cries of eight cases treated with this 
medicament. The following is a short abstract of the principal conclusions at 
which he arrived, and which have been, in the main , substantiated by other observers. 

1. The benefit to be expected from sal icin ii,; greater in proportion as the malady 
is more acute. 

2. In acute cases, its good effects arc generally apparent in 24, always within 48 
hours of its administration in sufficient doses 

3. \Vhen given at the commencement o( an attack, it appears smnetimes to arrest 
the course of the malady as effectually as quinine arrests ague, or ipecacuanba 
dysentery. 

4. Relief of pain is always one of the earliest effects produced. In acute cases, 
relief of pain and fall of temperature arc generally simultaneous. Tn subacute 
cases the pain may Le decidedly relieved before the temperature begins to fall; 
this is especially noticeable when. <\Soften occurs in persons of nervous temperament. 
the pain is out of proportion to the fever. 

5. To be of an)· use, saliC'in must be given in large doses, sc. 10 to 30 grains 
every two, three, or four hours. till rel id is obtained ; 15 grains every three hours 
1s a mcclrnm dose for an adult male. 

The two methods of treating rheumarthritis-witb sal icylic acid and its salts, 
and with !;alicin- lrnve recently been brought into connection by Dr. Senator. 
(Berlin. kliu. lVoc/1e1115cJirift. 1877. Nos. 14 and 15.) 
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It hM long been known that salicin, when acted upon hy ferments such as 
ptyalin or emulsin , spli ts up into sa ligcnin and glucm;.<•, salif!<:nin heing readily 
oxidizable in to salicylic acid. F erments capahl(• of cfTl·<·tin~ the former of thl'>'C 
changes abound in the living organism, and Senator conclude<.; that the dhisociation 
of salicin begins as soon as the glucoside enters the stomach. The result ing sali+ 
gen in is be lieved to undergo oxidation JU the blood, salicylic acid hcing thus 
generated in close proximity to the tissue-clements. T o show the rapi<li1y wit h 
which the conversion of salicin into sal icy lic acid tak er; place m the system, Senator 
relates til e following experiment: Ile swallowed thirt y grains of sa \i cin in powder; 
from fifteen to twenty minutes later, his urine gave a violent reaction with fer ri c 
chloride, showing that it already contained salicylic or salicyluric acid. 

I t is acco1·ding ly aflirmed by Senator that the action of sali cin is ftt11clamcntally 
the same as lliat o f sali cy lic acid. As au autipyretic it is Jes~ powerful. hut 1t np
pears to extend its artion over a longer period of time. In one very important re
spect it is superior to sali cy lic acid and the snlicylates, espccinlly for administra
ti on in a disease like rheumarthriti s, which is so often attended by serious cardi:.c 
troubles; it docs not g-i\"C rise to an)· of the disagreeable or even dangerous acci
dents which are far from uncommon a[ter tllC latter g roup of remedies. 

Senator's own experience leads him to think very highly o f salicin in t he trent
ment of acute rheumarthritis. He has also prescribed it. with excellent cfTec:t, in 
atouic gout and other chronic articular affections; it exerts a very favorable influ
ence on the stiff and painful condition of the joints. 

E. Bucu .... .NAN BAXTER . 

VOL. XVI. -GG 
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mntism, &I: in gout, J.11. diabetl'~ in~h•idm•. 1~: in diabetes mellitw., 

Aix-IC',..BainR, winers of, in chronic articular rhcum:i. - 871, 909: in,;c:roful0:-l11,T!kl, 801. 

ti!'lm,f!.I Arct.reu~, 858. 
Arn1.11.uer-l1Rn...en. 7R>. 

Am~tadt, wfll<'rs or. 111 ><Crofulo~r ... R'11 
AladolT. 9:f.i, !Jill, 007. 

Albnnr,;e,tl!ll. 
Albumlnurfa in clif1beu•1 mellitu,;,, 00.1. Arsc'uic in (tiflllf'U'~ nw\litu". 100.'J: in malii::nnnt 

Alcohol in anre111i11, •ff.O: in corpulence, 710; in dia-1 lymphomn, SI~: in combination with iron In 

Alexnndcrof'[ra!le<, I, 5_ ArtC'riM'.chnnit('l<in, lnchlofO!lls, 5Zl'; in cor11ulcnc:c. 
beteiJmcllitu~, !)l;!J: in ctiologyofb"Ollt, 104. I chloroi;i,.. 571. 

::~:: ~:::•::: .:::";;~'.><m, GI; in dinbcW• m•lli Ar•::;.~::.::~:~·~::::::,:,~:~t'J~::~:~:::· : :: : 
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t:tiology, 150; 1>.ymptomritology, 15-1; pathological 1 Dc<l-sorN in m11.1ignnnt lrmphoma. 835. 

l\llatomy,157;diRtl;noi<is,tGO; durntiou,i&<uc, ~bie,121,818,9%. 

nnd11~no;.i.l',Hil; tn•utmcnt,162. Dchrcrnl,506. 

A'<'hl!,475,•li7, llch>-f:,:;.'3!1, 

Atropin in acme rhl'nmnti m, 70. Bcigt'l, m. 
Aurdin1111,., Cncliu~. 4. \"un DclmK·Rwiontkowl'ki, 475. 477. 

Amrnril.'th, TW, !1"~1. 

AvC'rbeck, 61~. 

Awc·nnriu,.,, t):J. 

Balfour, !~J!l. 

DnUonhi-.4 . 

.Balmnn.il).5, 77-1.SOO,F{m.814. 

Bamberg••r,4!1,00j,510,875. 

B•mting, W.,ti ll ,iU~1 718. 
\Jnrday.9.:-fl. 

Bnrege11. waters of. in chronic articular rhcumatil'm, ... 
Barium,chlori<foof, inscrofuJO!;i11,b1S. 
IlarJoy,•,984. 

Bnrrucl,215. 
Uartcls, 4:.!, 3:J9, G7G, 928 . 
.B~rth('1;, 800. 

Dc\ladonnn in diabrte.; in~ipidu.s, 1037. 

I ::::~(~~~~l:~;. 

in gom, 13.'!; in nmlaco~teou, 2-la; in muscular Scrofulo«i11 and AITo!etions or the L)lmphatic 
rhcumali!'lm. 00, in rickcta, 204; in scrofulOE'i!;, Gl11nds in Gc11cm1. 739. 
821: inpro1Jhy\a."(.isof&erofu lo;;ia,SI7, Bird, Golding, 11!.I, IOlG 

Bumlclocqu<',iG'J. Bi,;cholf,2'l'i,!ll).t:l13,4SO.G2'l,882. 

naudriuiont,::.97 B\a1\dcr,atlcctionsof,inacutcrhcumatiF.m,50. 
Il.'lUC'r. J.,:J47,:l74.376.Ml3,619,ti48. Bhu,ius,475. 
B.'lyl<'.746. Blau, 101.16. 
Bazin,7i7,i7!l.i80,700,797. 
lknll'.N.i4,SS7,S.~,9&.l. Bla11d'!'l 1nl1,;i n 1111remia,471, 

R<.'n.utnont,33'-l. B!iedm11i:.4SI. 

"~''"'""· "' I ::::~~::..::;;:::c1~:,~~:." •houm•d•m, 65; in mu• 

Bccqnl'n'l,:rf,177.'?!)7,21)9, :301, 361. 367, 400, 505, Blooc\,changc~in,inan1em ia,:lGO: lnchlorosis,!125: 
5:.!l.525,ri~.5:.!7,S:J.tllG·l ,!l:)I. in oorp11lc11cc, G&l; lu diabetes imi)liclus,103:.i: 



INDEX . 

Blj~:=:~:~::~:~:~::::·::,"::'::: I gE:~~~:~~.'~· 
vcrnkiou~ amemia, 00".! Duchhl·im, sl!I, 1000 

Blood-lcu\ng inncut.crhl'umnti~m. 68: in gout..143: Budd, l!.l, 117, lf).1,810. 

in mu-.cula.r rhcumnti~m,91, 92; in psoitis. 98. Buddc,867,967. 

Btot,!lGO. Budge,909. 

Bin n1enth:i. l. ~186. 1003 

Bock,&:ll,s<.n.\l.'l.'l,9-12,!).111,958,959. 

Boo<:ker,698,003,!}12,928. 

llocrhnnve,IO:i,170,171,173. 

Docse.1002 

Iloctti:i:cr,H.18. 

Bohn.56,183. 

Bo!linger,771,77!!. 

Bonnet.lG:J. 
Boot.IG!J 

BnrdC'n,7-16,StO, 

Ilo.;tock, :.!1-1. 

Bvuchnrdnt,37,R61, 875, f!S.S,800, &l6. S!r.', !Ht. !11:1. 
!)17,!J:l=l,951,000,!JSl',98'J,00i,005, 9'.J(j, 

Boudin,7tiG. 

Bouillnud, l4.1IS.•m.s1,5!1,400. 

Brauler, !l:l'J. 

Brann,20, 101, llO, 120, $3. 
Brenth,odoror, indiabctc11wellitu11,!ll3. 

Bri;iu, 1:m. 

Bri1e:ht,7:.I0.868. 

Broca,170. 

Brockley,5!1. 

BrodiC'.55. 
Bronchith~ in acute rhC'nmnti11m, 50; in malignant 

lymphomn,S-10: inri<'kcto.. l!l'J ;io acrofulosi"79$. IC<•l•"'· "'"·'"l.741.8''G.'5.' 
Broncho-imcumonininriclr.et.J, 100. 

Drou~.;ai11, 717 

Brown,&;7. 

Drown-St\quurtl. ·1-..0 

Brm .. ><:kl•,9&i, 000, \JliO .. ClrnmlK'rs,•IH,til,.217. 
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ChamPouillon,9-2':?. 

Charcot., 100, 141, tr.ii, 154, 155, 160, 217,914, 

10.11. 
Ch~aignnc,10.1":?. 

Chauvcnu,771. !151. 

Cohnhcim,374.589,750,756,833 Dcbron, 1016. 
Colchicum in ncute rheurnali><m, 6-1; in gout, 138, Ht. Dcchilly, 65. 
Cold in aculC rhcu111atism,67,6S; in pooiti.s,98: in O~brny, 1015. 

ctiolO[(y of nna:n1in, !J20; of diabetes mellitus, Dcglutition. intcrfcrcacc with, in malignant Jympho. 
870;ofgout,JOO:t1r111k1;i11ctiologyofdiabetcs mn.840. 

mcllitm•. 1015. IDclirinminnnremin,346,:¥.11. 
Cohl-wntcrcureincorpul<:nce,728. Dcnis,301. 
Colin, 951. Deni . .., J., 481, 
Cvlks.,14!1. DcJ}QSil.8,chcmicnl,charnctcrof,fngout,ll7. 



I.ND.EX. 1047 
Derivative. ingout.14:! 

De~ran~t:M.1015, 1031. 
i)('!<nmrr0<.!11!,!. 

Digeo;tion,di«ortll'r~of,\n1m1Cmia,3-l'i,4H.i:inchloru 

0e~n0o<, 'i!li, 
I ~O~ ~~~ :~a::1::~;t~~i ~;; :~~:-~::~~i:l~~ 

in rickt-l .... 197: lni;crohllo~i'. ~!l'i; in etiol~y of 
De\·e\01mwn1,error!l of, In rtioloizyof rcncral dii;or. anremi:i.,33.'J 

deniofimtntion,267. Diphtberia.11oomplieationof!ICl'Of11loiio..8ll: in et! 
Devef¥ie, 1003. 

01~.~1:;,:"::::;,~::::~~~~1~:;;,:~:;£: o;~~~'.~;~1'.;~:~.~:':,,~;:~:'.:~:~ 
1mtholog1c111 111111.tomy, 1031 ; diagnosi~. 

rc1mltil an ti J>rognoi;is, 1035; treatment, 

Ortllllff:'. wal<'r• of, in anremla,471 ; in corimlentt, 
71'1:inrickl't..,2QG, 

:,~1~ 1~~~;:h~~e~~:1:
1

1:~,:~:~ ~l;::~:a~~~~l:~e;: I ~:::::1:: ~:;~on~ In etiolo~y of 1\i11betcs mellitu~ 8i0. 

ordc111 of Jl("rl'OU~ i;y~trm, rt.;,'): ('<>Tllll'rtion of the Drop~y in 11nxmi11. :!-1!1. 307; in corpulen«', 6!ll: iu 

excretion of !Ingar with the other <'~~cntm l l'YTilll 1 1\iab<'te• mellituq, !~~; in mal\gmmt lymphoma, 
toma of dia!Jete«, !lli!I: !;72; cc;mr''" 8:l5: in progre,.~ivl' pernicious anremia, 57!1. 

\rl7: Jll-'!;· Dnnnmond.b!)l. 

Duchek.\1()1.fl!M. 

ofCOr})U\cncc,G...--0, 011chl''ne-011par(".73(), 

Ducrklwun. wal<'r~or, in gout, l ·IS. 
Dinphore,is in fevercauo;cd by catching colll, 2H: in Onff,.y. :?(l. 5!-1, 

mm;culnrrh,.nmatism,00; in dropsy of 11nrernin, 

-iv(' 1X'rnleio11snnremin, 577 

Dia.'lta<;eindia~teBmcl1\tu~, lll03. 

J>ickin"'°n, m. GI. 862, oi;.1. i-ti5, 866, 867, S7G, 877, Durnl.i'iG 
t--"2. is..-.:1, 8."I. ~;. 8~. ~"'"· 89f.. 897. SR'l, 903. 004, Dysentery in etiolO{:'y <>f ncull' rheumatism, 19 
'l':N. 9'2:l, !).'33, lJIT, fi.l"I, 9~. 9'-'9, 995. 900. 1014, DyspnCL'a in anremin. ~G. 397. 40-:?: in chlorosi,;, 51!1. 

~::t~:;~~~~~f~l::~m:~:·. '~~,~~::.~ 451' in I E•n:.~::~:~::.:.::::~:::I:~::::~~~=~ 
in chrcmi<' articular rhemn:lti~m. litu~. !119; ill irout, IJ'.!; hi serofulosi;i, 'l'95, Sll. 

Eberth, :s.r.. 
Eb•tein,HI0:!.1003,I000,1010,1026,lOZi. 
Eckcr.12 1. 

'"""'"""''"""· liGti•of Eckhnrd,939. l!.iO,U'il, 1017, 1018, lOiU, 10-28. 
Edl<>f,en,::,G7. 

E!o;cnmann,!iS,G·I 
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articulur rhcumati,m, ~; in diabetes insi1.i1\th Feeding. impro1K'r, in etiology of rickets, 171. 
lU.'11: inguut, 145; inmu..cu\ar rhcumntb111,!l'l. Fchlin(l:, !IJS. 

EllioL"iOn, 800. 1005. Fchli11g·s te-t ror ~ngnr iu the ur ine, 1)76. 
Elmen, w;1tcr~ of, in 111.'n.>hilo-i~, ~21. Fci«t. IS:i 

EIAAC''>\'r, 170, l!ll. 11~J. 



Frictionlnmu«'ulnrrh.ctnna.tlsm,~2. 
Frlcilberg,217. 

Frie!lllacnder,7:;2,;:,.3_782 

Fri('(llt>~11.1itl,1iti,1t-.'7,1S8.t!T2. 

l·'riedreich.218.:!9'J,5:;;1,00t\,!ll0,l()l,3, 

Fromhcr-L,l'-'IJ. 

Fror1q1, ~l, ~7. 
ll'uchg,i!J'2,S!l1 

1''ucu~ ,.c-.lc11\o.•i~ in cor1mlcncc, 780. 

-Oalc:ww11ki. !)1~ 1, 1030 
Galloifl.121,!!07.1027. 

Gnngreneiniliu.betes mcllltus,914,!Tl2; in 
ai><,:Sll. 

Ga~JJflri, 219 
Gast.ei11,waters or, in chronic nrticular 

84:inj{OUt,J3fl. 

Gastric Juice, changes in, in diabetes 
!111. 

G11~tl'ic ultx•racoi1111licntionofanromia, 411. 
G1warrct,::17.2!l:J,30 1,4(}'J,52:>. 

Ge<>, 171. 
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H 111lra, 1orn. 

lliu.•<.(.'r.M9, 10.%. 

nair.ch11ngeiiin,in11nrcmia,35t . 
lfall,llnr:-hall,351.i. 
)fall. 11·11.ll:' r~ or, in scrofulosis, S':?l. 
Jln.11.cnholT,!ll!l. 

INDEX. 

nnremin,326: of ('Orpnlcnce, 64~; of progre«l:>ive 

) )('rnkiou~11n1t"mi11. 5ii. 
Uemorrhngk diathc~i~ in nn~mla, 373; in ctiol!)Jty of 

t;('rofulo~i,., iliJ. 
lkmorrhoid~lncor11nlence,G6-I, G77. 

ll<-m1K"l, !JOO 
TI('llll<'lk'l'J!,6Zl. 

llnmernyk, .. Ol,537. Henrnt,11 .. ~. 
llamilton.i97. H c11 ry , 8~ 
JJ 1111non.4!l'J,569. Hcn;.en,!/:ll,!137,!).ll. 
H an1101-cr.W8. Hllmrd,7-18. 
JJ:mly.79'2. li<'rltcJl:cr,521,525. 
Jlnrl('y,$75,933,9-12. Uercule11 lmth11 i11Mch11.dia,inchronic11rticuln.rrhc11· 
llurms, 771,77'1. mati~m, S.I 
llflrnack, &;::!, !)10, 1002 lieredity in etiology of chloro~I~. 506; of corpulence, 
Bnrtcn~teln's lcgumino.;e in prophylaxis or scrofulo-- GaO; of tliabctc11 1015: 

l!.i~, 815. 

Hermann. L.,.117.43-1. 

Hortrnnnn,•l'l. 
Jfort.:sen,SS7.888. 
llarvcy, Gll,709,717,ilS,TI!). 
H a.~-c, O., 48'~, 4&\ •187. 
llnnghton,1033 

Hcrpe~ Linbinlis. w1lh Fcv<"rlsh Cold. See under 
SlightDi,;ord<"r-<Caused by Catching Cold. 

Ha.uncr.183. Hcrpet1cFC\'Cr. Sec under Slighl Disorders Caused 
HnV('IUllllll , ·191. byCatchi11gCold. 
Hnygnrth.56, 149. 
Heart, 11ffcction11 of, ln net1te rhcumafo:m, 47; in Hewson. Addincl. 1015. 

inchloro,:;!\ 

llceg:mt,~'7. 

Ucidcnhnin,314,!ll\!,!137. 
Hcitlcnhcim, !;72 

1·nndcr Hcljdcn, 1014, 1015, 1016, 1UZ7, 1030. 
Heilbron n,wnl.ersor,ini;crorulosis.,520. 
ll<'im.450. 

ll<'ltzmnnn.177, 1'79,221. 
Jl<"lfreich,SG!l. 

llcllt· r.9Hl,911 ,912,9'20,000. 

llclkr'~ tC'st for 'IUgar in the urine, !175. 

llo!Jmann, F. A .. 912,945,058,059. 
Hoffmann, Fr. ,313,499. 
Hogg. 1000. 

ll ohl, 170. 

Homburg.wntersof,ingout,13$. 
Home,~\!. 

l-1 011101\c. G .. 700. 
Howe-Seylcr,42,158,3·10, GlJ,GHl,691, 
lloughton,00.'l. 

102, 1 28, 1~ 



llncttt',20. 

llufeJnnd,169,74r,_7(;2. 7Gf:,7'T6.Sl7.Sll=l,OOS. 1002. 

llu11~rt.~Wi.J:"l!l,:J.JU,37:J.455.!J.l!I. 963. 
1111 ... ..., •l!l!l, r,u7• ~o.~ 

ll11tchinson.SUO. 

Kaullch,907. 

Kaupp,89$,003. 

K(·hrcr.195 
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ini.:out. IH, in ma

Hgno•.Cl,.nphom•'- "'8; in !ierofulo~1"., t!IO. 

n1cllit11.., 1003; in~rofulo~i~ SlS. 

Iron in nnremin. 4G5; in chlorO!:'i~, 566: in chronic Klingclhorfl'r. 483. 

nrliculo.rrhcumati~m. 82: in oorpull'nce, 715; in Knnpp. !HS. 

dinl>ct~ mcllitn><, 9':.15, IOO:J; in malacosteon, 228; Kna1>\l'~ ll'St for sugar ln the urine, 976. 

in ll~~«ivl' pernicious anremia, 002; in rickets, Knamhl', 82"~. 

200; in i>Croflllo~i~ 821 . Knoll. 1018. 

l;..aml>crt,797. Koch. l:.?-1.125.,!ll0,9'20,900. 

JwanolT,~iO. 

J.\OOllASOJ in diabetes in~ipidu!<, 1038. 

Jack..ch,1005, l OIG. 

Jncoh~, 100:1. 
Jncoby. E., 867. 
Jn('gcr.tl19. 

Kocbncr, 17-1,200. 

Kochlc, 619 
Koclhkcr, 170, ISS.·US,GGS. 
Kocnig.•ltll 

Koc~ter. 752, 700, 7S!l. 
Kohts, Hi!! 

Kolbc, t O:J!l. 

Jalfl'. •II. Kortum,7'1G,7U2.770. 

JnlT6.14!ll, B!l-2. Koumy~ in diabctcti mcllltu~. !)()(), 

Jnh11.11!1.120. Kntschmcr.9!l-1.005,9!l6,W7,1000. 

Jarrolcl,1016. Krautil!Old.b!l-1, 1002. 

Jt2'allnl'rct, !lOO. Kriiutcr, 20. 
Jeiuclc;i,'i30. Krebs,83 

Joint....., contractlonof,inacutcrhcumntism,38; In Krct..-c::hy,~4,997. 
arthriti~ ,Jcforman~, 157; in gout, 117 in scro- Krcu<.(·r.18. 
fulo~i11, 780. 787. fll2. Krcuznach, wntcM!or, lnscro!uloeis, 821. 

Jone~, !knee, 1:1"71. b'ili, 893. 9$0 Kruscn~ttrn, 1005 

Joni'!-. JIRndf\cill. 1016, 1037. de Krrowilz, Trnka, 1009. 

Jortlai1,!ll0,!ll\). 

JuCr(l'C'n...Cn,-17!1 

Jnman.ti(J. 
Juniper i11dro11~yof1U1remia, 4!12. 

Kuchn,Gl!I. 
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Lic!)(>rmann.3R 
Lielx>mtci•tl'r, ~2. :in, 841, 446, 447, 49'~. 660, G&i, 

Kunze,G't t;.,-.2. US::I, 711. 

K<1~·m:ml, 389, SSG, SS7, 800, 891, 914., 916, 917, !)58, von Liebitt. J., 312. 4~ 1'.!-1, 611. 987 
1()00 Liebig'ssou11in prophyhutisofscrofulosi~ 815. 

Licllrcich,O., 141,!HS. 
L"oom.niNE,37. Lig11mcnt«,change<1in, ina.rthrili,;dcformani;., 157. 
Lacombe, 1013.1014.1015, 1016, 1031. Ligcr, 118. 
Lactation, in etiology of anremia, ~; In chlorosis, Light., want of, in etiology or anrcmla, 315 

515; care in, in pro11hylaii;isoranoomia,4-'3l. Linmn.912 
Lat1nncc, 1I00,746,7·17,749. Lima1111.&l-I 
Laikowsky, 1000 Lim(',carlxmat.e11ndph0111>hatcof,dcpositof,ingout, 
Lnmb.S:H. 117 
Lnmbl.~1. 

Linimcntsinchronlcnrticularrhcumatism,b2. 
Lnndcck, 11·nt.ers or, in chronic articular rheumatism, Li1>0mato~ls univcrsnli~. Sec Corpulence. 

84 Lipowitz, 144. 
L.indoi11,•175,•ISCI. 
L:mdonzy,!l'.:!2. 
L.1nrlr6-Beauvai~, 14!). Lithia. cnrl>omHeof, In gout, 13lJ, 14•1. 
Lnnctrieux, 797. Litzmann, 21!.l. 
L.·u1g(', 16. Liver, cha11gcsln. l11cor11u\e11cc,G5!.l. 00-1: indiabctet 
Langenbc<:k, 920. mellitus,:lS.l,!112: in malh;na11tly111phoma.sa8; 
r.rmghan«,831,l't3-l, 833. in rickets, 1\18: inscrofnlOl<i,810. 
Langicwicz.SG1 Livcr,glycogenicfunclionor,~ 

LasOgue.162,170,223. Lh'inl:l'lone.7ii5. 
J..amlerer, !)2() J.ob~tei11, :!l!.I, :!";.>(;, 

r..au~-ier, 1027. Loeb, 1028. 
r..11yoock, 1030. 1038. Lohmcycr,!118. 
Lead, acetate of. in acute rhcumatism, 70; indinbc- Lomikowsky,900. 

LublmolT. SS:J. 
T,uehsi11gcr, 11~~4. lla5, !).'36. 11~7. !l-14. !l.15, !llS. !)18, !l.'l-1, 

!)S!}. 

Lueian. 102 

Ludwig.403 
Lecnnu, 2117.301. 890. Lugo]. 818,819. 820. 
Leconte, !J.12,!IGO. Lungs. affections or, in acute rhcumnt\sm, 50: in 

LecorchC, 1119. !11!}. oori1ulcncc, 002: in dlnbcte11 mcllitu~. 850, 883, 
Legrouir, m;. !)13: ln malignBnt lym11homn. S.~: in rickets, 
Lehmann. C G .• 29, 40, 1~. 121. 124, 177, 188, 189, 199: in scrofu\o~is. 780, 700. 807; ht etiology or 

215, ~!)!. &IG. 9',l'.l, 930, 951, 960, 9!15, 10-26. corpulen{"(', G.IS. 

Lcisrink,475.•177, 479. Luschkn. G.'36. 
Lemollrc.:I'~. Lu~itanu", Zacutus. lti!l,858 

Lusk.'J3.'J 
Le111011juice in acute rheumatism, 60 Luxeuil, waWn;of, in chronic nrtieular rl:ieumntism, 
Letellicr,175. 8-1. 
Leube,40,443, 451, ·19'2,SW, 875,S!l-1. 996. 1003. Luys, SSl, 1016, 1027, 10.'t:?, 1033 . 
Lem.let, 865, 10.'1•2 Lycurgu~. OO!t 

Le11i1. w1uer;o; of, in chrouic articular rhel1matism, Lymphatic Glnnd11. in General, AIJection,, of. See 

Lym11hatlc glaudul~r npparntui1, affections or, in 
etiologyofscrorulo•ii>,7G:J 

Ly1nphOl>arcoma.. 8L'llllmicr&:rofulo,;.ia. 
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I 
~:::~:;l:~: <~~u=.~cci.. of, in diabete!I m<'llitn.~. !lrul. 
Milk in diabo,,Leli m<'lliuu,9t:'9; in ctiologyof &Crolu 

lo i~. 7iU. 

Millard,Orsrm, 1006 

'Milne-Edward, li:i. i;G 

Mineral wntl'r~ in nn:l!mia.4il: in chronic articular 

Mnl('n<'~in in gout. 139. \ rhcumati•rn, l:sl; in corpulence, 715, i23: in dia-
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