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HFPORT ON THE WORK IN

THE HOSPITAL

Rufus Cole

As usual the midwinter quarter has been
the most active of the ysar. Much of the work under way, however, has
not yet been completed and final reports of results can only be given
in the report for the succeeding quarter. No changes have occurred in
the staff, As usual, 80 far as posaidle, the work will be groupsd undar
the headings of the diseasses which are being studied,

PNEUMONIA, = During the present winter <ths mmbar of per-
sons suffering from this disease who have applied for admission has been
groater than ever before and it is evident that this ysar we shall treat
in the hoapital at least 150 cases of this disease.. The relative mm=-
ber of cases due to the different types of infection corresponds well
with that of the cases treated during previous years., About one third
of the cases have bean:*due' to infection with Type I pneumococci.  Up to
the present we ltidve "had ‘33 ‘such-csases and: of ‘these 29 'were’ treated with
. serum, - The:remaining 4 ‘cases were’ not” treatel because ‘they wers sdmitted
late “in -the ‘diseass when ‘recovery Was® apparéntly"in progress i Of ‘the' ¥
~ treated 29 Tasss allrscovered but'ore. Thia’fatient Was sdmitted ‘Late
-in the diseade ‘on %heﬁ’%'uévé'ht& day,* suffering from an extremely “sévers
infection, "cul tures’ £romthe blood f’shoﬁiﬁg» 1600 -colonies per: ooy This!'
ratlent was very intensively treated, though perhaps not so actively on
the first days as we should now conaider advisable. Although a marked
effoct was obtained on: the:mepticaemia, and no extension occurred in

the lesion, the patient 'finally died on the 12th day. Befores this time

fibrillation of the suricles occurred and it seems probable that in this
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case the intoxication and injury were so great at the time treatment was
camenced that recovery could not occur, even though progress of the di-
seags wers stopped. Adding the cases this ysar with those previously
treated makes a total of 101 cases with only eight deaths. The Brigham
and Presbyterian Hospitals which we have suppliad with serum have also
continued to have very good results. Tho accumulating experience seems
to leave little doubt as to ths efficacy of ths gerum treatment in this
type of cases. Determination of typa by Board of Health and other labo-
ratories also seems 0 be practioal, though at first there have been dif-
ficultied owing to lack of expsrience of the men making the tests. In-
terest in this matter has become quite wide spread and considerable time
has been spent in demonstrating the technique of determination of type
and serum treatment in persons ocoming here for the purpose, During the
past year or two several commercial houses have been extensively adver-
tising and selling so-called antipnsumococcus serum. ' o have made tests
of all these sere and are also controlling from tims to time the sera
prepared by Boards of Health, The sera preparsd by commercial houses,
up to the past few months, have been worthless. Now one of these houses
is preparing a satisfactory serum, and to all of them we aro supplying
proper .cultures and samples of serum for making comparativa test-, 0 .
that we hope that very. soon all ot them may be mamifacturing -atisfactory
products. - Of great. importance, we thixnk, is that fact _»that most ‘olf__thomv_
are agreeing to mmfachke Type I sera and so label it, The dptormina—
tion of a standard of potency hes now become important. Steps have been
taken to have the Hyglenic Laboretory of the United States Public Health
sand Marine Hospital Servics establish such a standard, It has been ar-
ranged for us to furnish them with a Qom which may be considered of

standard strength a;nd against this other sers can be titrated. There
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are many problems to be worked out in connection with the standardi-
zation of serum and also in connection with the mamifacture and pre-
servation of serum., It aseems however that this work mors properly be-
longs to the Hygienic Laboratory than to us, provided they will under-
taks the work,

Studies of the curves of agglutination titre of the dlood
of all patients following ths administration of immmune serum have been
made and important knowledge concerning proper dosage and proper spacing ‘
of doses has besn obtained,

During a consideradble pert of the quarter Dr Dochez has
been abssnt in France,but Dr Avery has continmued the study of the soluble
bacterial substance which is present in the blood and urine of pneumonia
patients, concerning which mention was mede in our last report. Further
studies aéem to show that this subastance is a product of the life pro-
cesges of the pnsumococcus, and not dus to ite disintegration., This is
rendersd probable from the fact that it is present in considerable
amounts in culture filtrates during the early stages of developwent of
the culture when the organisms are growing at their meximum r‘ito‘“ina
undergoing 1ittle or no coll destruction’ as indicated ‘by growbh ourvvu.

I:f rbbbits are infected 1ntrupor1tonoally with pnm.mo
coccus this substence” WHLGH 14 spsoifisally precipitable with ‘antipneus
mocoosus’ serum * can bs” dsmonstrated ‘tn’their Blood ‘serum freed from bace
teris by filtration, from within :tpow‘.‘ﬁ:oﬁ“tiii Tours féllowing the time ‘of

infection, o T |
Studies of the urine by precipitin reactions in 76 cases

of lobar pneumonia dus to Type I,II or III show a specifically precipi-

table substance to be present in about B85 per cent of the cases during

scme atage of the disesass. A pouiuva reaction has been found as early
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as 12 hours after the initial chill, and has been demonstrated in ons
instance as late as six weeks in convalescence., The reaction in dif-
ferent urines may vary from a faint cloud to a heavy precipitate., In
certain instances the reaction may be negative when whole urine 1s used,
tut be positive in the specimen of urins which has been concentrated by
certain chemical methods. A repid and accurate method of concentration
has been devised which ias clinically applicable in testing the urine of
pneumonia patients for the presence or absence of this substance. Such
a method may be of valus in facilitating the diagnosis of type in in-

focted cases,
A study of the chemical nature, toxicity, antigenioc

propsrties and fate of the soluble substance in normal and infeotsed animals
is still in progress. The precipitinogsn has been found to pass the
kidney of & normal animal end to appear in the urine in demonstrable quan-
tities., The determination of total nitrogen end nitrogen partitions mads
on the active substance obtained by repeated precipitation with acetone
and alcohol show that this auﬁuta.nce is of protein nature or is associ-
ated with protein, ‘ , ‘
. A 1arge portion of Dr Cheanay's time during the past '
winter has been consumed in the routine clinica.l work associatad with .
tha care o:t tho pationta.v ‘rho clinicnl work ha.s been groltor thil yea.r, k
owing to tho :|.ncrea.sed mmber o:f admissionl mcl to tho m'b that thnro |

»

were fewer 1ntemes availsble for the uervico. Howover, he has carriod

<] L. K

i

on, with Dr Mooro, d extension of tho study, begun last you', o:f tho uso
of ethylhydromprein in lobar pneunnnia. ‘ ‘
Furthar work has shown that the unount of the drug which
cen be given safely, and which suffices to produce & bactericidal action
of the patient's blood is not sufficient to prevent the death of some of

the ratients so treated, indictting that the dosage at present employed

¥ Q3
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is inadequate and that some way should be fcund to detoxify the drug.
Several opportunities have presented themselves for show-

ing that while the patient was under treatment with optochin the infect-

ing strain of meumococcus became fast to the action of the drug. Ve

believe this is the first instance where it has been conclusively shown

that a parasite in the humen body became fast to the action of a destructive

agent,
At present studies of the growth of pneumococci in bouillon

contsining optochin are being pursued, in an attempt to verify some ideas
gleuned from the oclinical work, and designed to throw light on ths reasons
why the drug is not more effective. Already it has been shown that the
bshaviour of pneumococci in the presence of optochin in bouillon varies,
depending upon the size of the inoculum of bacteria. These stulles, while
chiefly of theoretical interest, should have practical siginificance also,
if they elucidate the shortcomingas of optochin and emphasize the essential
requirements of an ideal chemo-therapeutic agent in lobar pneumonia., Ap-
parently there are at least two reasons wby optochin is not effective, One
possidle ‘rouon, above noted, is that the bacteris prasent in the oir-
culat:lon ab-orb the dmg, removing more thnn 13 romnmd for thoir dostruc- ,

nek Liwr alyoaonl prouoe. FiynweQroy srecimsns of Just from o8 heusss
tion. Anothor and possibly more potont reason 1. associateld with the long

SO . v L
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time roquirod for tl:m ol;toohin to be in contact with tho bacteria :ln or&ér

J.}’*,A

to obtsi.n baoterioidal action. | In test«-tubo oxper:hnsntl 12 or 15 hour:
are roquiud ‘in order that the bacteria be Xilled, TI¢ this is aiso i tm. o
in the body 11'. is evident that the constant invaasion of the blood by
bacteris from the local lesions mekes 1% possible that the blood may cOnﬁ- '
taln even large minbsrs of organiams, even though such blood may ha.vo‘
bacstericidal power,

During the last three months Dr Stillman has continusd his

study of the epidemiology of pneumonia. Sputum and specimens of dust

o S v
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are collected from all persons living in the houses from which Type I and
Type I1 pneumonis patients come, 96 individual from 28 homes in which a
case of Type 1 mneumonia had occurred were studied., From the salivae of
16(16 per cent) of these individuals a Type I mneumococcus was isolated.
A Type 11 pnsumococous was isolated from only cne individual, In 10 of
the 28 homms one or more positive contacts were found. 46 other types

of pneumoococci, Type III and atyploal organisms, were isolated from the
individuals studied, while from 57 persons no pneumococci could be isolated,
Specimens of dust wers takesn from all 28 hames, In all, 69 specimens of
dust were studied, and from 25 pnsumococci were isolated. In 15 instancss
these pneumococci were of Type I (23 per cent) in one instance Type 11 X
and in 8 instances Type IV, From the dust of ons or more roams of 1ll of
these homes pneumococci of Typs I were leolated,

Seventy-five inidividuals from 24 homes In which a case of mmesu-
monis due to Type IT pmeumococcus had ocourred were also studied. Prsu-
mococci were cultivated from 42 of these individuals, from 33 no pneumo-
cocous could be isolated, Six carriers of Type II pneumococci, one in
each of the six ot the 24 houaes, were found. No One was :tound oarrying

‘pne\moooooi of 'I‘ype I. . 'I'he othor moumooooci isolated bolongod to Type III

v " e AR ¥ 1
3 Types Ll . ko

'and tho atyﬁica.l Mgroups. Fifty—cm spooimon- oi’ dnlt from 22 houau
8 Ml B ED DR R St ST P, N . R
wero atudiod. In 18 speoimon- from 12 o:f tha houses pnoumococci o:r . Type II
CEPARTIIRS el SToE Sy The Zuat Aroo. e VR It M. Dot we s stk ; |
were fm.md In only one instance were pmmococci of Type I pruont. In B
L ST S, S o e Dovel dog Ll

9 of the "othor lpoci.mons of dunt pmumococoi of 'rype III or atypica.l groups
wer;’;)mmt. Tnw bl aly o &

Tho pouibility of diroct trumfer of 1n:fection is sugge-tod R
the following two cases. (1) M.K. who had Just recovered from a Type I
pneumonia left the hospital on March Sth. The next day he went to see his

bi'other who had developed a Type II pneumonia on March.8th, On March 12th
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¥.K, developed & Typs II pneumonia. (2) Miss H., 111 with pneumonia
(type not yet ascertained) was taken to a private hospital by Mrs. A,
who develored a Type II meumonia in a few days. A friend,Nr A., sat
at night nursing Mrs A, but in a few days himself developed a Type II
pneumonia.

Through the courtesy of the State Department of Health and
the local health officer of Rochester, we have had opportunity to study
two epidemics of pneumonia in institutions. The first occurred in an
orphen asylum at Rochester, New York., In this asylum were about 200
boys, but the six omses of pneumonia were limited to the boys occupy-
ing two of ths four dormitories. Three boys in each dormitory deve-
loped rnesumonia. From the sputum ¢f three of these six boys a Type I
rneumococous was recovered, from two atypical pneumococci, while from
one no pneumocosccus was recoversd., The absence of Type I pna\:moooc.ci
from three cases may be due to the fact that this study was not meds
until the cases were convalescent, The sputum of the other 56 boys
who glept in these two dormitories was studied., From the saliva of
8ix(10 per cent) a Type I pneumococcus was isolated. In 27"inn£nncou-' .
other pnaumocooci of’ Type III snd atypical organisms were isolated.

#

A Type I organism wu al-o roooverod :trom lpocimon- o:t duut takan from
a

K OY) :"fﬂ"

each dormitory, The dust :tmm the vacant roam which had been used .
as a ward tailed to show a Type 1 pnemocoocu but a pneumococcus
of Typo 11 and o£ Typo IIR B";vero rocovorod. in iﬁi- opid.unio 50 i
per cent of the cases of pneunonia were fo@d to be dun to Typo I
meumococci, 10 per cent of heslthy' ‘contacts were found to hnrbor
this type and the same type of pneumococcus was recovered from the

dusto '
The second epidemic occurred in the Rochester State Hospital
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for the Insane, Here six cases of pneumonia occurred smong the ine-
mates of ons ward of sbout 200 inmates, A Type 1 pneumococcus was
recovered froam four of these patients but the other two patients died
before the type of infecting pmneumococcus wae determined, Each of the
patients who died had shared a double bed room with one of the patients
who showed a Type I pnsmmococcus. A Typs I pnsumococcus was recovered
from the iust of ohe of these two bed rooms, From the saliva of one
hndred  and forty-eight of the over 200 inmates of this ward where

the pneumonia ocases oocurred, & Type I pmeumococcus was recovered in
three instances, a Type Il in one instance, and in 45 instances pnesu-
mococcl of Types II X, III and IV, In this iuttor epidemic six cases
of pneumonia ocourred in the ward of an institution. A Type I pneu=-
mococcus was recovered from 4 of the 6 patients, from 2 per cent of the

healthy contacts and from the dust. . .

Type 1
‘ - Pneumococol recovered
No, of No, of I - II IIA IIB IIX III IV No P,
Families Persons .

G 0 S S A S TS L IR '
28 98 16 1 - 4 11 8 233 57
Dust . _
ot s Lvre: Bpeoimens e ey Llmitir 4y wiiaonovira g
28 69 16 - = - 1 - 8 44

In 8 houses both dust and individuals positive.

11 ] mt - ey = e L] ) (23 pr mt)
p U J P —— contacts " ' (16 per cent)
16 " TS S—— regative |

17 * —emcae contacts " ‘




Type II
Pnsumococcl Recoversd
No, of No, of I IT IIA IIB IIX III IV No.P
Families Persens
24 75 - 6 - 6 9 6 24 33
23 Dust
51 1 18 - 1 - 2 6 24
In 3 houses both dust and individuals positive,
nyz e T S—— " (35 per cent)
"6 " ——- individuals * (8 per cent)
wlo * dust cecne= negative
18 " e individuals .
—Control Duste
: Type
Number 40 I II IIA IIB IIX III IV No P,
v woa . 1.:..,0‘.(,»‘.0 .3; 1 g % 1 8 26
Gl MU liata, Thm uradin sy Letitds toe s L ot SN PR ;
SR S L T ‘36;';0 F ”nt:t W?‘”""‘: owreny vavodry Javes

Y

; :7~:«‘.¢‘._ Fadns ;‘ RO gl

A Edlown TVPO T carrier was vuiting in“this house, T

T wa ag |-~.-“; 1-; v lmyce g 7 0 P ] v ek . %
P R RS 2 SFARNE WU wrns zase et G0 0T am e on o nuag R
o g i e . ) s ey ww
| ey TRIS ¥ conas wlwen A weooogn Tioaaw Bt 1Y s

Dr Blaka has given much assistance in the care of patients with
pmnia.’h He has finished his studies concerning methemoglobin‘ formation,
‘ ‘concernin.g which mention was mede in the last report. In additibn he hag
carried on studies to improve tbuti:od.. ~ot 1dpixt1£ic§t‘:Lon “ofl pﬁaumococai

for clinical purposes. This was made necessary by the difficulties arising

in certain laboratories, where strains of pneumococci which agglutinate in
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both Type I and II sera have besn encountered. It was shown by means of
the precipitin reaction that there is a daﬁni;o zons of non-specific im-
munity reaction for all types of pnm:mooocci: The limits of this non=
specific zons for the agglutination reaction have been determined and the
optimum dilutions of type sers have been worked cut that will surely
identify all type organisms ard fail to agglutinate “atypiocal® streins
which are properly classified in Group IV,

An improved method for the identification of rmeumococcus types
directly from the mouse peritonsum has also been developed, It has been
shown that the clear supernatant psritcneal washings contain a su.fﬁoiont'
amount of soluble precipitinogen to give an immediate specific precipitin
reaction with the homologous antipneumococcus serum, This method is of
particular value in cases where the presence of other organisms in the
peritonsal washings cexmms a delay of 18 to 24 hours in the determination

of the pnesumococous type,

HEART DISFASE, -~ Dr Cohn. We have beon interested with

Dr Lundbguu'd in the problem of the blood pressure in patients when the

suriclos £ibrillate” The'ordinary methods are wholly unsatisfactory, ™ ' "

vl B e

for the pressire valué of sucoseding beats 1s Zonkiniously verying.” ‘ﬁéﬁifs*

v Anmihd gl CX NI

and Hart havo 5ttomptod very i.nkeniously 5 mpply ' heans of overc

LW,

the difficulty by mlt $1yi%e the Pressure aibelin’ mlileneters oF fHarcury)

L T N P L Lot T i e it el I AR BT P B LA AT A ST AL
of the beats %y their mm‘t'»e‘;',m’é:c'!.c).ingv these prf'odnctn”ahd dividing by the &

total mumber 6f bon.tu. “This of course gives ‘an average ﬂg\m Bt 1t 18"
necessarily inaccurate, e ' :

fle have procesded from a different point of view. The aiePiculty
in estimation of the brachial pressure is due to the constanbiy' varying

prresgure, If there were & point at which the ;'ulso'pres‘sura showed leas

LR
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fluctuation, that would be & mere satisfactory point at which to measure

the bloocd pressuré. As the smaller arteries and capjillaries are reached
the pulse pressure diminishes and the flow tends to be constant and con-
timious; large fluctuations in pressure do not ocour., We have accord-
ingly made experiments in dozs under snsesthesia to examine the pressure
relations in one larges and in one very small artery, Ons camula was in-
ssrted into the right femoral, and one in the left dorsalis pedis artery,
These were connected with either a Rirthle or ﬁith & mercury mancmeter,
writing on long strips of smoked paper. Artificial respiration was given
the chest opened by incising one intercostal space, and electrodes (pincetwss)
fastensd to the right auricular appendix. These were connected to the se-
condary coil of an inductorium, Ain interrupted cu;'rant to the auricle could
then be provided and the suricles set into fibrillation. We ocould therefoms
get records of pressure variations in the two arteries mentioned, both

when the beats ware regular and when the auricles were fibrillating. We
found of course that the pulse pressure in the small u‘tory was very small
amounting to less than 5 om. , that this veriation was not exceeded whon the
auricles were made to ﬂbrill-.to, l.nd that in fresh dogs 1n vhich the level
of the blood presu\;:;o. was nomsl t!uro was no fall 1n the blood pnlm.
ba.rring ' nlight mitia.‘l om, whnn tho mriclu were made to ﬁbrilhto.

[ —

w. hsvo boon ;'blo to put tho ruults of thou oxpeﬂmnts mto

RSN
Lo s i -hwe W& ol

pxsctico 1n pn.ticntl.‘ Wo have sppliod 8 mff preciioly lih ths br&chil.l
one of v, Rocklinglm;m to s ﬁng-r nnd thon slowly mlouing tho prouuro
in the cuff, have dotorm:lmd that muun ut whioh blood pulod throu.gh
the digital u-tory, thi- point boing ﬂxpd as the point &t which color
returns to the ﬁngar provicusly blmchod by pressing out the blood with

& rubber ring rollod on tho finger, Thiu is tha method o:l' tho toncmotor,
devised by Girtner in 1899. That the method is fairly ‘accurate is shown
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by the results of readings mads by each of us on the same patients. Averagec
of ten readings on the ssue patient by each one «f us ﬁsually-do not differ
by more than 2 - Sam, The range in ten reading is usually not more than

4 om, though occasiomally differences of as much as 8 mm, oocur. These
estimations have been made on both fidrillatore and non-fibrillators. The
usual difference between brachial and digital pressure is about 20 mm, Hg.
We think that we have therefore found a oliniocal technique for applying

the results of our experiments to persons suffering from suricular fib-
rillation, the digitel artery corresponding to the dog's dorsalis pedis.
Technically the Cartner method is extremely simple, the experience very
easy to acquire; it requires no calculation and the reading represents

s fact,

The experiments on hypertrophy, the studies on Muman anatomy,  the
mods of action of digitalis, the action of strophanthine in pneumonis, all
referred to in previous reports, are still in progress, '

Dr Levine has oontinusd his studies to determine by experiment
whether the oﬁoc§ of digitalis depends upon the concentration of the drug
in the blood which bathes the heart or upon the guantity bound and held
by heart muscle, Both"j:ouitionl are held by rnumerocus investigators.: The
problem 10"mtf-ﬁthput'f»'prsotio;l~1nt'ornt3 for on its solution dspend ~ -
certain therapeutio procedures, np‘ci&lly" in infectious diseases, such’
ss pneumonia., It was our plan to employ a less artificial:experimsntal
technique than has been used heretofore in the study of this problem and
on® more ne&rly analogous to clinical ooixditiona, Cats have bean employed
becsuse they are kmown to be susceptible to digitalis in certain known
amounts. Crystalline gratus-strophanthine vfu selected for injection on
account of its uniform minimsl lethal dose. The reaction loocked for was
the occurrence of extra systoles, these being detected by the electro-

cardiograrhic method., This reaction occurs almost regularly when about
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- per cent of the minimal lethal dose has been injected. The animals uniformly
.svive when no.more than this amount is employed., The same cat can consequently
injected repeatedly at intervals of fram 3 to 4 days., It was thought that if
.15 reaction always occurred following the injection of 60 per cent of the minie-
I lethal dose, no matter whather ths injection ocoupled 1/4. 1.2 or even 4 hours,
.2 conclusion would be justified that the drug acts by virtus of the amocunt bound

. the heart muscle. TFor this canclusion to be valid we must assume that unless

wore 80 bound, excretion of a part at least must have occurred before the ex-
iration of the 4 hour experiment., The experiments have shovm that extrasystoles
. not ooocur when about 60 per cent of the minimal lethal dose is injected, whether
t.s injections are mede during & peried of 1/4,1,2, or 4 hours,

The criticism bas been mnde, however, that even during the longest periocd
© considerable smount of the drug may have been destroyed or excreted and that
onsequently the experiments 4o not yst show that 60 per cent of the minimsl lethal
c3e was bound, It is still possible that a sufficient concentratiom to pro-
tace the effect was only obtained when the amount in the blood remched 60 per cent
ofthominiulﬂlotm doge, - -« o . 'l C ’ R

_ To answer the oriticien two modifications’ of the experiment are ‘sug-
gosted; . £irst; the period ‘during which the' injections are made may be' lengthened **
and second, oross transfusion oxpdrimnt-‘maybo performied, - Experiments” of both’
types are in: progress snd ths: '*z“o’oulﬁwﬂi‘e e Teported later. * The .cross trans« |
fusion experiments are performed as follows, A’ cat is taken,  the tolerance of +ing
which is already known; it is giwﬁeithor an effective dose (60 per ocent of the
minimal lethal dose to cause extrasystoles) or one 'just short of effective, Half '
of its blood is then taken from the carotid or femorsl artery snd injected into an-
other cat(the tolerance of which is also known); if the strophanthin is in the

vlood(if the actiom of strophanthin depends upon concentration) as much more

v..yf.\am.: Mt ra i s gL
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will be required to ceuse effects in the second cat as the difference between the
total amount required by the second cat and the amount calculsted to be present in
tho first cat's blood, If more than this is required, sprroaching 60 per cent of
the minimal lethal dose, the conclusion may be drawn that some of the strophanthin
injected into the first cat must have been bound by heart muscle. 4t the present
time it appears that the problem may be solved in this way,

In comparing electrocardiograms of a patient who had .been bled, Dr,
Morigon found that the electrocardiogram taken after bleeding differed very dis-
tinctly from those taken before bleeding, The differences were present in the
terminal portion of the electrocardiogram,i.e. in the T wave, He has since been
accumulating instances in which similar modifications ooccur under corresponding
canditions. We have thought that the reason for the change lies in sn alteratiom
in blood volume which brings about a changs in intraventrioculer pressure and this
produces an alteration in the tension of the ventricular muscle. The first step
in the investigation of this phenamenon has consisted in attempts to alter blood
volume and to correlate the electrocardiographic alterations with this alteration,
The estimation of the blood volume has been undertsken by Dr Palmer. He has re~
l1ied on haemoglobin estimation, estimation of cellular volume, using the hemato-
crit for the purpose, end “comductivity and refraction estimations. The sodium’
chloride and ures in blood ‘and urine, acidity and ‘smount of the urine ‘dnd the rate
of its exoretion, variation’in ;’fo"}f; weight and smount of water eveporstion have
been ascertained, Electrocardiograms in the 3 leads have been taken at very
frequent intervals and blood examinations have been made five or six times during
the experiments.. P T T .

The meagures by means of which it was attempted to alter the volume of
the blood were: the drinking of large quantities of water in a short space of

time ( 2 liters in 30 minutes), the drinking of sodium chlorids solutiocn, the
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taking of magnesium sulphate(27 gms. in 600 cc of water,) sweat baths, and cold

racka,
S0 far it appears that the volume of the blood can be altered when

these measures are employed and that when such changes in volume occur pmodifi-
cations in the elestrocardiogrsm take place, It appsars, furthermore, that the
vlectrocardiongarm is very sensitive to these changes. At ths present time two
theories to explain the especial form assumed by the electrocardiogram exist,

the first held by Einthovan and Lewis that it depends on the distributiom of the
i1180le of the heart by weight; and second, that recently advocated by Fahr, that
it depends in part st least on the relative lengths of the conduction paths in the
lwo ventricles or om the relative rate of conduction in the two ventricles. The
vbservations and expsriments performed here suggest still smnother possibility,
namely that the tension at which the muscle is held is a factor involved in the
curve, A number of experiments designed to test these hypothese ocour naturally,
ihese we hops to undertake and to report upon later.

Dr Morison has alsc undertaksn to stuﬁy the reaction to digitalis of
reripheral blood vessels, ua:lng .for this purpose a plethysmo-graph, The difﬂculty .
consists in reproducing from ti.mo to tim tho m conditions in the _receiver, He
has expended much time and mgomnty on this work, but until now tho obumtionl

are not in e state to‘mnder‘a report possible,

' DIABETES. - * Dr Allem.  The former report dealt chiefly with
iuestions of fat metabolism, Migs Wishart is continuing this work, using Bloor's -
wethod of enalysis for total fats, lecithin and cholesteral in the blood, Com~
ratisons are mede betwsen normal, phloridzinized snd mildly and severely diabetic
animals to uceftain scwething of the nature of diabetic lipemia. In addition to
the feeding experiments, a few intravenous injections are heing made, The ex-

(oriments seem to confirm the idea that in the diabetic organism fats and lipoids
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are less readily teken up by the cells from the blood, There is a primary and
specific impairment in the metabolism of fat as well as of carbchydrate.

Dr Perlzweig's principael work consists of analyses of amino-acids in
blood and urine, with the usual camparisons between norwal, phloridzinized and
disbetic aninals., FKe had previcusly been concerned chiefly with the acidosis
experiments and the amino-acids problem is too new for a definite report, beyond
the fuct that an inorease of amino-acidsin the blood and urine of phloridzinized
and disbetic animals as compared with the normal is confirmed,

In the work concerning the influence of variocus organs on diabetic
symptams, it is possible t0 mention scme results obtained with the thyroid.

Severe diabetes with contimuous hyperglycaemia and ketamuria and glycosuris on
fedding & very small quantity of meat, can be pramptly and surprisingly transformed
by total thyroidectamy, It is apparently impossible to pﬁ-odnoo & return of any
aprreciable acidosis, The blood sugar falls and the tolerance as judged by either
glycosuria or hyper glycasmia is multiplied. The tendency also is changed so

that after excessive feeding the glycosuris and hyperglycasmia tend to clear up
pranptly instead of to continue, This is a cure of diabetes according to current
conceptions, but tho msult is in koep:lng with tho hypothesis that disbetes con-
sists not 1n theso symptcms but 1n -pociﬁc insbility to use :tood nomny for
either combustion or synthosis af tiuuo 'l'ho dogl 1n quoatiun ut and digest

a diet ample to nouruh noml dOgs, but thoy olowly mouto and ﬁnl.ny die

in cachexia. There are somes possibintin of oomidorublo ntornt 1n tho res-
piratory metaboliem amiDr Lusk has pramised to taks thess and some othar interest- .'
ing animale of our seriou :tor o&lorimotor obumtiona.

During the past threo months things seem to have come tb a focus in
the anatomical study, so that I beliesve we can affirm & definite and consistent

pathology of diabetes, Sawe confusion has heretofore resulted fram attempted



-\\'k- . ‘;.:'

-risons of series of “diabetic" and "non-diabetic" sutopsy findings, without
1 differences, But the majority of diabetica are old bersons, who, we now
, are generally capable of acquiring a rather high tolerance, and the possible
-once of any degree of lowered tolerance in the "non-diabvetic® cases has rrac-
11y never been tested. Accordingly 1t is nothing surprising if more or less
~1osclerosis or other senile changes should be found rather indiscriminately
.:h series, with no positive diagnostic distinctions. Thias is merely analogous
o state of affairs with the kidney, for which an unquestioned though incoo—
¢ pathology exists, and yet it camnot always be told from the microscopic
ire whather there was albumin in the urine or how mach., 1In adiition, the new
tment has cleared up some clinicel misconceptions, Death in cama does not
+488T1ly mean sever diabetes. It has frequently been merely fat intoxication
-ases essentially mild, Also, when s young patient suddenly developed intense
~6tes and died in a few weeks or months and the pathologist found rmumerous
‘nde of Langerhans present it seemed that guch evidence waes opposed to ths
- of deficiency of these islands as the cause of diabetes, But, for exarple,
: cage of Goylin and Du Bois was one of rare 1ntensity, more voilent and rupid‘
:n the average in even the young pntients. th undnr troatmnnt this pationt
¥ quickly n.cquired & tolerance o: scus 200 grexs of carbohydrate, f-hemf“‘, o
is obvicus that considorablo 1sland tissue was prosont any oth.r finding -
ald contradict not :upport tho 1sland thoory.‘ We know that tho-o clseu of
ort repid course ordinarily acqnira tolerance quidkly undor e!!icient treax-
ct. The following basis for pathology is 1nd1cated by our short serios of
-28 &nd by the specimens sent me by a few physiciens. We should start with
o cases demonstrated as severe bybthe prasenﬁ treatment, namely the cnaes that
~uve unable to acquire any satisfactory tolerance and perhaps finally die in

1te of the best treatment, I believe it is poesible to diagnose diabetes
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Jiebetes with the microscope positively in every such case, by the sxtreme
deficiency in islands. Then, there are the cases of great intensity dying
perhaps in coma without adequate trestment. I am inclined now to think that
o1l such cases will show the specific exhaustiom in all or scns island cells,
as in experimental animels. The trouble is that most pathologlists do not
know how to recognise these significant changes and the ordinary autopsy
risterial is too old for them to be maie out positively even by an experienced
observer. On the other hand, when the synptoms of even the severest case are
leld in check and the patient even ellowed to starve to death rather than de-
velop glycosuria, as in our cases of the Sankesy boy, the cells of the few re~
iaining islands are free from exhauation, Just as in animals undsr similar
corditiona. There is a further possibility that some of the suprosed normal
islands in some of the reported human ceses hsretofore have consisted of A-cells,
remaining after disarpearance of the B-cells, bdut this suggestion is based only
on anslogy with animals sand has not been investigated in patients,

In keering with the above is the ocutcome of a new group of animel ex-
periments. In seeking a means of producing diabetes without removing so much
pancreatic tissues, I last year succéeded in leaving lerge remmants &nd rinching
them between’ the fingers' so ébvtd“befwﬁb”iéveriJ1ﬁilamm¢tibn;"th§n°ovérQibéding{
with carbohydrate’ to injure the islands. The result was that the acinar tissue’
regensrated but the islands ﬁ3§3§3§itrﬁytaﬁbi3’thi%’fhefbhﬁﬁaHEJGGtiﬁaiabéfiljfm
with very large pancreas remnsnta, which at iﬁfdpsy;abrﬁoirddaf&ii&zﬂBEEnl .
except for the abaence of islande, The';ethod is uncertain and failures
are more numerous than successes. Therefore recently I tried asphyxia, and
found that by clamping the vesaels for about 20 mirutes diabetes can be pro-
duced with & third or more of the pancreas in position, I am seeking to pro-
duce 1t with the whole pancreas pressnt; this attempt will quite likely fail,

but there is no irherent reason againat it except that dogs are more resistant

to disbetes than human beings. Specimens obtained to date indicate that there
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is first an inflammation with degensrative and regenarative processes in both
islands and acini; the pancreas is hard but not fibrous., The acini are eithsr
injured less or regenerate better than the islands. The eni result seems to be
& normal-appearing pencreas, grossly and microscopically, except for the scarcity
of islands. The work is incomplete as yet., The most significant feature seems
to be the procf that a temporary acute inflammation, not greatly incapacitating
the individual or interfering mich with digestion, can destroy the islands .
80 as %0 bring on diabetes yet leave no signs at subsequent sutopsy except this
scarcity of islanis as found in the human cases. The relation to possible mild
rancreatitis set up by acoidentsl infections, injury of the pancreas by bile or
other agencies, eto., is still hypothetical, and the hereditary element in dia-

betes is still important in 31; least somes groups of cases,

CHEMICAL LABORATORIES. = Dr Van Slyke. The method for rapid de=~_
termination of oxygen in the blood, which was mentioned as an object of work in

the last report, has been perfected, so that oxygen can bde determined with the
same apparatus used for COp, and with practically the same simple technique. The
blood, 1 to 3 oo, is introduced into the apparatus, laked with dilute ammonia
and saponin, eand thn‘. oxygen Aut. :troo‘ by addition of rotessium ferricysnide. The
oxygen is extmtod byk shaking tho oMnted appsmtus for abc;ut 30 sooonds, md
the volume o:f gas obtaimd 1: road ot:f.,l Duplicstol usul.lly give volumn ot gu
80 nearly oqusl thst it 1- diﬂiou.lt to hdoteot . diﬁemnco 1n tho rondingc The
results give an average oxygan onpocity of about 20 volum per conf. for nomﬂ.
blood, which is highar thln the 18 5 por oont ‘taken as an a.vorago 'by Haldam

The method has been in constant use in two problm hy Dr Pa.lmor and Dr Lundsgsard
described below,

The determination of hydroxybutyric and diacetic acids by oxidation of

the former to l.ootonb in the presence of mercuric sulfate and weighing or titrating

the mercury-acetons precipitate formed, has been tested in some hundrsds of
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lsterminations, chiefly by Dr Fits, in connsction with the diabstic work. .The
regults, both with blood and urine, have been so uniformly satisfactory that the
wothod may be considered ready for publication.

Dy Fitz and Dr Stillmen are well into ths study of diabetic metabolism
which has as its object the ascertaimment of the relation between the amounts of

-at, carbohydrate, and protein burmed in the body and the formation of ocybutyric
uni diacetic acids. The COZ formation and oxygen consumption are being followed
tally by Dr Stillman with the Tiseot spirometer. For the extremely aococurete gss
.:talyses required a nsw apparatus has been devised with which we have obtained
-nususlly consistent results. From the gas exchange thus determmined and the
@itrogen excretion, the amounts of fat, carbohyirate and protein burnt in the

“iy are calculated, Dr Fitz has been determining the diacetic end oxybutyric
»21ds in blood and urine dy the new methods mentioned above, as well as the total
~itrogen, ures, ammonia, free acid, sugar and chlorides. The problem is in its
«nfancy, but interesting leads are being uncovered, It appears, for examples,
»nat when carbohydrate is withdrewn sudisnly from the diet of a moderately gsevere
ilabatic, the body requires about two days to get its defensive mechanism against
scldosis in order, . The first day there is little ammonia formation, the res-
iiratory quotient falls to about: 0,72, indicating no utilization of stored glyoco~-
son, and acidosis begins to develop, as shown by a sudden drop of 10 to 20 volume
p2r cent in the plasma’ CO2.Ths seconi day the"acetons acids" are neutralized
¥ith anmoniam, the plasme COZ rises towards normal, and: the respiratory quotiemt
180 may go up t0 0,78 or 0.79, indicating utilization of glycogen. After a-

tew days the glycogen is exhsusted and .tho respiratory quotient falls, moderate
.zounts of acetons bodies are excreted daily, but the organism has adjusted itself
+0 their elimination, and the alkaline reserve of the blood stays normal,

-Dr lundsgaard is bringing two problems into a very satisfactory con-

ir1tion. The chemical measurement of lung volume, by breathing several times
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.10 a bag containing a messursd volume of pure oxygen and analyzing the gas
.1xture obtainad, has been thoroughly tested by comparison with the mechanical
:asuremonts obtained with an ordinary apirometer., On all subjeots the two
‘t1.0is gave epproximately the same valuss for the vital capacity. The accuracy
i the chemical method seems therefore assured. Its advantage over the spirometer
-is8 in the fact that it enablas one to determine not only the a&ir that can be
<pired(vital capacity), but also the residual air that remains in the lungs and
«inot be forced out. Conssquently while the vital capacity obtained with the
iiromster depends upon chest mobility, the chemical method enables one to de~
sruine the total lung volums, indsperdent of variations in mobility. We also,
¢/ obtaining skeletal measurements on the chest in three dimensions of space
anterior-posterior, lateral at 6th rid, and length of stermum) are able to cal-
ilate within 10 per ocent what the lung volume is if conditions inside the chest
«re normal, Consequently we appsar to have in our hands & fairly sensitive means
.1 detecting and measuring the extent of decreased serating volume such as may be
-aused by tubsrculosis, tumor in the thorax, or unresolved rnsymonia. A few pre-
liminary results have proven suffiociently interesting to Justify an extension of
the work to pathological subjects,’ and: Dr Tandegaard is at the time of present
writing taking sdvantage of the' hospitality of the Ray Brook sanatorium'to study: ~*
tubercular patients, " i,s.az;x%;-rﬁzg RGBT R TOTeT CUUAT LT e g
. Dr Lundsgaard is obtaining;” in“collaboration with Dr Colm, results of
importance in .tudying on 'heart patients and rormal subjects the difference be-

tween the oxygen contents of arterial and venous bloods,  The venous blood is'-

irawn from the am vein of the resting subject., The arterial oxygen is estimated L

by either saturating a portion of the venous blood with air snd detemuining its
oxygen content, or by determining the hemoglobin with Dr Palmer's new technigue.
The oxygen consumption of resting mascle being fairly constant, the amount of

cxygen taken from 100 cc. of blood should bes proportional to the time reguired


















