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June, 1915,

To the Beard of 2elentific Directors of the
Rockefellgr Institute for Nedical Research,

Gentlemen:

The Director of the Hospital has the honor to submit the following report

0f the work carried on during the last quarter year,

783 conietioyn o a number 0f the studies which are noy ready for publication,

Acuis Totar Puounonia.,  The type ot Pneumococcus concerned has how been

Is:armined in 237 cases of prneumonis admitted to this Hospital, 1 addition,

I Dizhardson hag determined the type of pheumococcus concerned in 195 cases of
-howonia adnitied to the Pennsylvania Hospital, 1, have thus quite satisfactory
tts3rvationg in 432 cases, The results are shown in the following tables:

Casoc in the Hospital of ihe Rockefeller Instituta,

Ztiological Agent No. of Percentage Mortality in Cases not
Cases Indidence treated with Serum,
PLOWI0COOCUS type T 78 33% 254
" LI § ¢ 75 324 294
" o a2 9% 45%
" " v 48 204 12,54

Oider Bacteria .
Ipfluenza Bacilius 3§

Streptococcus 3
Strepiececcus

micesus 1
Stapiylecoccus 2

Beeillus Friedlanderg
Streptococcus,

flararlesece s and -
Lilivens-, 3acillus 21
—
1< 6%
—
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Cases in the Penusylvania Hospital.

Etiodogical Agent No. of Percentage Mortality in Cases not
Cases Incidence treated with Serum,
Pueumccoccus type I 60 314 30%
" LI 4 { 39 209, 25%
n " OIIY 13 6% 50%
" n oIV _ﬁa_g_ 43% 12¢

The Iigurss indicating percentage of insidence in the two series are not exactly
coararable sinee Dr. Richardson has not included in his 1ist the cases due to or-
ganisne other than pneumococcuss The results indicate, however, the correctness
of the conclusions pPreviously drawn from a emall number of cases,

At the last meeting of the Board Dr. Janeway,drew attention to certain
races of pneumocogci isolated at Baltimore, which, while agglutinating in undi-
luted serum of type II, nevertheless did not agglutinate when then diluted serum
was added to them, and when protection tests were made with them the results were
vot clear cut and unequivocal. Dr. Bloomfield kindly sent us these five races
and these have been thoroughly studied by Dre. Averys They were all found to be
2 low virulenaze and, a3 has befors been noted of the type strains of low virulencs,
the 2rotection afforded by the sera ot different types was irregular and inconstant,

in cortain instances even normal horse serun was able to protect against them.

A O R

41l these sirains were rendered highly viruleant by frequant Passage through hice,
bv; on testing protection against these virulent strains,. it was found that type II i
serunm protected againet all of them in a typical mammer, while type I serum and

dorwal Horse Serum had no Protective power whatever. The agglutinability of these

strains, however, has in this nanner not been increased, It seems evident there=~

tore that tlese are trus t7pes 1T strains, but which have relatively slight agglu-
tinabilitye This is quiis analogous with what is known of B. typhosus, certain

strains of whisli ars L0ty agzludinatle. I% is not thought that these exper=

lwents @ffor =ny evidenze thet the atypical strains are changed into fixed types.
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The oscurrenss of such sirains, woreover, need not necessarily c¢ause any confusion

in the methed of dlaznosis of typ2 employsd by us.

£s:um Treatuant of Cases dus %o Pneumoco;ci of type Y. Forty-eight cases

416 YC sneumoesosci of type I have now been treated with immune serum, 0f these,
leur ided, contrasting with the mertality of 25 - 30 per cent. in the untreated
cases I this t:vs, 0f the four fnrta) *n9e8, however, one died suddenly during
convalesgence fion pulmonary embolism; two of the cases were only treated when
a8y were almostMiy exiremis®, a few hours before death, This leaves only one
cass that can be considered to have been treated with any hope of success, and
t.ds was treatsd only on the fifth and sixth days, the patient dying on the sixth.
lay,

Egide;iolggx. Dr. Dochez and Dr. Avery have completed their study
ol carriers. fThe types of pneumococci occurring in the mouths of 113 normal in-
3ividualsvhave been studied, Pamumococet of the fixed types were found 11 times,
22d these were alwvays present in the mouths of persons in close contact with pneu~
wonis rationts, the type found in eagh case being that present in the case of pneu=-
senia with whick the‘personstudied vas in contact. In 55 other persons pnewmococci
79re 2180 pressnt, but these were all of the atypical group, Group IV. The per-
sistence of fixed types in the mouths of pnoumonia patients and of carriers has also
veen studied, the final results ag?eeing roughly with those previously reported.

Anablastic immunity,  Dr. Dochez and Dr. Avery have completed the study

of anablastic immunity, and the results are ready for publication,

Extraction of Tmmune Bodies {rom Serum Precipitates, Dr. Chickering has
contimued the study cormenced by Dr. Gay and Dr. Chickering and has so developed
the method as to obtain constant results, The best method of extraction has been
found to consist in dilute sodivm carbonate at 42° ¢, One patient suffering from
en lniection with a type II pueunococcus has been treated with such an extract given

suvcutaneously in fresuently repeated doses, In this case the olinical results

Vers exeellent, and the issis of the patient!s blood seened to indicate that this
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ireatment caused a greater increass in immmmne bodies than had previously been ob-

serwed, The work of Dr. Buil also suggests that this may possibly be the method

0&'

choice as by this matihod +the imrmune bediss may reach ths blood more 8lowly,

3

<is method will be tried further in cases of type II infection. In the study of
=253 omiracis a rudter of observations of theoretical interest have been made.
4% TLIir ky Dr, Coickering dealing with thaso points is ready for publication.
Jre Chislsring has veen granted leave of absence for six months. He goes to work
itk Dre Gay and Wil cooperate with him in treating a series of patients with
ypin0id faver by an analogous method, He will return in November to continus his

vork here on pneumonia,

Effect o2 Combined Injection of Optochin and Immune Serums Dr, Moore

aas worked in the Hospital during the past six weeks and has extended his studies
¢i optochin, cormmenced with Dr. Flexnmer, in an endeavoer to learn whether the ef-
fectiveness of irmure serum may be increased by the addition of this druge The
results have boen quite clear cut and show that the maximum dose against which im=
-une serum will protect is definitely increased when the animals are treated at the
taze tlwe witk .5 gm, of optochin given simultaneously, or better, when 0.5 gm. is
ziven ths first daye 0e45 gm. the second day, and 0.4 gn. the third day. These
0383, Lowever, are ralatively very much greater than the doses that can be safely

“inistared tc man, Experiments are now in progress with larger animals of other

tp3ciss to see whother it is possible that a relatively smaller dose may be effective

-2 larger animals, , ’

Methods of producing Active and Passive Immunity, Btudies carried
tut in large serias of animals shiow that the development of immune bodies in the
serum of immnized animals is inhibited if very large doses of dead culture or
antigen prepared in various ways are employede Eighteen rabbits so treated failed
to show any imrmne bodisas in the blood viaatever. They all showed some active in-
wnity, however, in cersain imstances ol considerable grade. These experiments

wring furthsr procf “lat tleve are cértain features in active immunity besides the
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presences ol irzame subsiancos in the body fluids, We have called the former type

k.

0: immuiity somatic irmmniiy in conirast with humoral immunity.

L£11 the studles indicate, however, that pure humoral immnity may be effective
if s infection be uot oxtreue, and if the concentration of the immne bodies im
iz 5100d ba of zufficient degree.  The attempts to increase the effectiveness of
“he lrooral fastors by other methods of immunization have shown that this may be
dois n Irejueutly repeated small doses of dead cultures or probably better by give
ing fraquently rsrsated dmall doses of live culture, combined with immumne serum.
From the studies on raBbits and goats it seems that a very definite advance has
been made in the practical method of immunization; ]

Hoart Disoase Dr. Cohn and Dr. Jamdeson

The records from cases of pnoéumonia have been collected and are being studied;
first, to see, in properly standardized curves, such as these, what changes occur
in the electrocardiogram as the result of the disease; second, to see whether
digitalls causes changes in the curves from these patients similar to those seen in
“ie curves from patients suffering from heart diseass. The studies indicate that
Suie Zi ~hanjes 1o oseur as the result of pneumonia, and these changes serve as a
=otte for deferuiulng the degree and nature of cardiac imvolvement due to pueumonize
Yo ragard to the sscond point, it has been found that digitalls does induce in
rusuionda patients changes similar to those seen in patients with non-febrile heart
divease, as indicated by electrocafdiographie curves,

The problem of the reliability of the electrocardiogram as an indicator of
cardiac hypertrophy is being atudieq. Comparlsons are being made with the X-ray
shadows, and also with the weight of heart muscle. Dr. Jamiesen is trying to
produce aypertrophy in dogs by work (om a treadmill}. Dr Cohn is making a similar
eifort in dogs in whieh artificial valve lesions have been produced.

The study of patients with chronie heart disease is being contimed along the
lines previously indicstied,.

Studiss conceriiiy rhenonena of contraction and conduction are plamneds To
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renier these studies possivle it has been nacessary 4o install a second galvanometer,
so that simuliansous records from two poinis oa the surface of the heart or on other
sortracting organ may be madee This second galvanometer was agdered last autumn
ui, owing to delays incident to the war, has just been jnstallede The installation
52 +.is galvanometer is ol impoyrtance in the work, not only because these special
stusios ave rendersd possible, but also because the new instrument is of much greal-
. ascurasy than the old ome, and so ruch more exact studles are repdered possible.
= s rew iastrument vas mainly constructed in this country according to design
s:pished By Dre We Be Williams, and the tests have shown that the instrument en-
£i:.1y fulfills the expectations.

Diabetes. Dr. Allen is contimuing experiments showing the effoct of
rolsing and lowering metabolism (food, temperature, exertion, thyroid, etc.) upon
oxperinental diabdetes, observations thus far supporting the idea that increased
metabolisn increases, and diminished medabolism diminishes the strain upon the

irternal pancreatic function. The coming of Dr. Palmer has made possible a series
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of experiments to test the hypothesis of combined sugar. This series of experiments
isals with feeding and injection of sugar in normal and diabetic animals, with tests
of the blood for sugar, estimation of hemoglobin content, and estimation of various
physical properties, (viscosity, surface tension, freezing point, conductivity)

ené parallel observations concerning the urine, lymph and tissues.

Dr. Stillman is carrying on the troatment of patients on the lines pro-
viously laid down. The number of patients at any one time averages from ten to
sisteon. He is studying particularly the question of acidosis and blood=sugare
In vregard to acidosis, the analyses made are for the three acetone bodies and ammon~
ia in *he urije, and C Og tension in the alveolar aif, in parallel with the blood
studies of Drs. Van Siyke andé Cullen. The C Oz determinations in the alveolar air,
and blood seem to offer ths most satisfactory index of acidosise Patienis with
slight acldosls or none may, during the initial fast, show the same slight acidosis

as a fasting normal person. (Cases with severe acidosis, however, invariably show
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a ieorsass in acidosis during the fastinge All tests confirm the clearing up of
acidosis under the treatment. Sugar is determined in the whole blood and in the
tirsae, with some idea of observing the permeability of the corpuscles, but chiel=
1y to learn whether the treatment reduces the sugar contebt to normal. This has
rroved to ts so in some very severe cases, but in some older patients it way per-
hape not be nocossaryrto attempt this, and the questiom whether it is possible in
svery case cannct be answered at present.

Studies carried on in the Chemical Laboratéry.

Yuch of the work reported in April is still being contimued, dbui some of
the problems have beon brought to a sufficiently definite conclusion to prepare
for putlication:

Studies of the Abderhalden Reaction by Dr. Van Slyke and Miss Vinagrad

Sutficient data have been collected with our quantitative method on the pro-

“aase content of normal and pregnant sera to justify considering the problem as
ciosed, and ihs Abderhalden reaction for pregnancy as worthless.

Miss Vinograd, with material furnished by Dr. Isaac Levin, has had similar
results in atteupting to apply the Abdernalden reaction to cancer diagnosis. 4s
oxlv one preparation of ecancer tissue was used in the tests made, however, the
usslessness of the reaction for cancer diagnosis cannot be affirmed with the same
degree of finality that appears justified in reporting the results of the pregnascy
tost.

Diabetdc Acidosise Dre Van Slyke, with Drs. Cullen and Stillman, is
waking an extended study and has obtained sufficient data for publication on the
first points of attackf Data have been obtained covering, in some cases, months,
with almost daily analyses of the urine and determinations of the alveolar carbon
dioxide, with, for comparisorn, determinations of the actual reserve alkalinity of
the plasma by our new :.eilods, viz. the determination of its carbon dioxide capa-
city, and of its -:ility 4o maintzin a neutral hydrogen ion concentration after

2033%3an of zcid, T 235 taots srow the actual condition of the blood, and are
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1slicate %% they readily show even the slightest physiological variations in
reserve alkaZinity. The alveolar carbon dioxide determinations run fairly parallel
=13l 4ue blood results, and we have not yet observed a pathological change that was
ot chown simultansously by botkh. After the direct blood tests, it appears that
"8 alveolar carbon dioxide temsion is the most sensitive indication of a stale of
«zidcsis,  Urine analyses pf any kind are much less reliable, although a gross
change in the dirsction of acidosis is usually accompanied by an increase in the
aumor.la cutputs m.e acetone bodies, on the other hand, may give no warning, even
¢ the verge of coumas

One point in which the blood and alveolar air tests promise to be of aid
in the Allen Treatment of diabetes is in controlling the condition of fasting pa-
tients. Some devalop no acidosis, or very little; but in other cases acidosis
loss develop rapidly, Yecoming marked after a single day's fast « A control by
quisk and sensitive methods for detecting the presence and degree of acidosis seems
irsortant, for as yet there is no way of telling which cases will develop acidosis
>n iite treatment, and which will not., The sensitiveness of the methods developed
"~3 uacovered a physiological problem as an offshoot of the acidosis worke It has
.62 23lieved by some authors that during digestion acid products were ppured into
“he blood, and that these were responsible for the jncreased general metabolism and
3s5% produétion noted after a meals By others it has been believed that, on thel
contrary, the alkalinity of the blood increases, because of the secretion of gastric
hydrochloric acide Experiments on men which w8 have already performed to test this
point have already shown that an appreciable increase in blood alkalinity usually
follows a meal. The work will be contimued on both animals and men, the effect of
iigestion of carbohydrates, ifats, and proteins being studied, and also the effect of
stimulation of gastric secretion in the absence of digestible foods, so that the re~
lative effects of H Cl. excretion and of absorbed digestive products of various

cature of the blood alkaliniiy can be débdermined.

Tho work of !'iss Vinograd with Dr. Osborne of New Haven on the amino




acid snzposiiion cf 2ocd proteins is naw boing propared for publication. Tho

basic constitucnts of rico protoin, wheat gliadin, and milk albumin have been
dotcrmined By entirely differont methods in the two laboretories, so that errorsg
by saca could Ye oliminoted. Consequently these determinations are probably t;'xe
most thoroughly controlled that have evem been hadn in amino acid determinations
c® proteins. The results have a direct bearing on the interpretation of the ime
portant work of londel and Osborme in thoir "Growth Studies™, in which lactalbu=
ain and gliadin hovo beon used as ropresentative proteins.

Nephritis. Dr. lUc lean's studies with tho sensitive functicnal tests
¢ voa and onlt excrotion, are boing continued, with a graduclly acoumilating
mecc of data which promises to be of definite valus in the diagnosis and prognosis
=7 di7ferent types of nephritis.

One case of post-pnoumonia nephritis ves perticularly interesting as
1o nopnritis was accompanied by an oxceptional type of acidosis. Plasma tests
sacwed a degree of acldosis which, at its height, was nearly cqual to that seen
iv, diabesics threatened with cama, but the cmmonia excretion, instead of being
incroased, wes abnormally low, boing less than one per cent of the total nitrogem.
Daring convalescence the returm of blood alkalinity to normal has accompanied the
rostoration of kidney fumction, and the ammonia excretion has risen gradually to
normal. Henderson and Palmer, of Harvard, have reported nephritics in whan a
low armonia excretion accompanied an acid urine, but could not demonstrate exi,ét-

ence of actual acidosis, as has been dmne by the plasma tests in this case.




