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Rufus Cole

Changes in the Staff.

The entrance of our country into the war has led to the
departure of a mumber of the members of the Hospital Staff, to undertake
duties in connection with the Ammy. Those who have been called directly
to this service are Doctors Chesney, Fitz, Morton, Larson and Morison.

Dr. Chesney joined the Hosrital Unit of Washington University and is now

with this unit in Prance. Previously he had accepted an appointmant as
Assistant Professor of Medicine in this University, his service to degin

this autunm, and he has therefore permn&ntly severed his connection with
this Institute. Doctors Fitz and Morton jJoined the Harvard Base Hospital
Unit No.5, and are alsonow in active service in France. Dr. Larson joined
the Medical Officer's Reserve Corrs and was ordered to Fort Ban)jamin Harrison.
Dr. Morison also joined ths Medical Otficorin Reserv'e Corps and was de-
tailed by the Surgeon Gemeral to join the staff of the Hospital for Cardiac.
Diseases of the British Medical Service in London,

- In addition: to these men, who have entered active miutar'yw
service, Dr. Palmer has-left to: auiutht.f.Longcopo in the teaching of ' .-
medical students at the College of Physiclans and Surgeons. . Dr. Pclnor
has- received an approintment' as Assistant Professor of Medicine at Cornell
Medical School, but will not take up his work thers until after the clese .-
of the war.

During the past year, in addition to the regular staff, -
four volunt;.ry workers have been cngsged. in the ctﬁdy of j:roblm relating

to the diseasss under invesfigation. These men are Dr. Ernest Stillman,
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Doctors Blake, Levine and Lundegaard., Dr. Stillman has received an a.ppoint-
ment on ths regular staff of tha Hospltal for next year, Dr. Blake has

been appointed Assistant Professor of Medicine at the University of Minn-
esota, and has already commenced his work thers. Dr. Levine has entered

tho Medical Officers'! Reserve Corps and has been detailad to tha Hospital

for Cardiac Diseases of ths British Medical Servics in London. Dr. Iunds-
gaard will shortly retwn to Demmark to agaln take up his studies in the
University ih Copenhagen.

It may be sean from the above that very serious inroade have
been made into the working staff of this Hospital. This, howasvar, was to be
axpected, and 1t is a source of satisfaction that the Hospital has been able
to furnish so many men ready for active service.

NMoreover, during the year, and especially during the present
summer, a number of the man have been engaged in activities which ars not
directly relatsd to the sclentific investigations of the Hospital, but which
are of aid to the Nation or to the Stata. Dr. Doches was given leave of
absence during the months of January, February and March to accompany
Dr. Biggs to France to investigate the conditions in that country regarding

tuberculosis. Dr. Chickering has spent several weeks at tho Naval Honpital
| nt Porttno;.tl;’ Yati ta;tiiting 1;%&9 i.n;utlgatton of ﬂu ontbruk of opi-
Skl sat i e 3L Winteo g8 s S S5O Ntk - slbes Tet®
daic mningith occurrtng there, s:.noo thn 0pon1n¢ of tho War Damomtu-
et ko G WD LICRISN wp BELSURLITE Honl ATHOGLEG WaDUET AN M. Tim PRETALM .
tlon Kolpittl Dr, Cullen has been onpgcd there on clunical work in con-

7 merust L0emneamt lw otkds tenm o ons. Ldatues o Nwew o Coon vt NG Yo

n.ction with the Dcrrol-nakin mothod of trutmont. During tho m&r, b
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‘m-. L'nry, Dr. Doches and Dr. Sti1lman havs given much time to the instrua-
tion of a.my modical ofﬁ.corl concomi.ng pneumonia, and in tuohing thcm

tho act\u]. mthodo to ‘oo omploysd in dhgnolis and troatmonf. of this dissssoe.
The Surgeon Gcnorsl hu also roque:tod Dr. Cohn to instracc a mbor of of-
ficers of the llcdical Reurvo Corps in the technique of omimtion of th.



cardio-vascular system. In compliance with this request, a number of of-
ficers detalled here for this purposs are now belng given a courss of in-
struction by Dr. Cohn., Dr. Van 8lyke has spent the months of July and
August at the Laboratory of the Hooper Foundation at 8an Francieco. He has
gone there at the invitation of the Director to demonstrate to the members

_ of the staff of that institution new chemlcal methods which have been devel-
oped in this hospital under Dr. Van Slyke's direction. Through the kindness
of the State Board of Health, Dr. Stillman had the opportunity last winter
of investigating several small epidemics of pneumonia occurring throughout
the 8tats, This study gave us much information concerning the mode of spread
of this dlesass.

Scientific Report.

Acute Lobar Pneumonia.

During the past winter, 133 cases of lobar pneumonia were
treated in this hospital, making a total of 529 cases that have been atud-
ied here. Of these, 438 have been shown to be due to Pnsumococcus, and the
type of infscting organism has dbeen determined. 151 of these cases were due
to Pneumococcus Type I, 133 were due to Pneumococcus Type II, 659 wer§ due to
Pneumococcus Type III and 95 were due to Pneumococcus Type IV. 108 cases of
Type I infection have been frntod with serum, with 8 deaths. 34 cases were
treated during the past winter and only 2 died; and one of these fatal cases
proved to be complicated dy extensive and advan"éed tuberculosis. The res'nltu:
of serum treatment’in this type of case, thersfors, have contimed to be ex-
cellent. Similar results have besn obtained elsewhers. Major Nichols has
lately ropori'.od the treitmo'ntf of 45 cases among the troops on the Texas
border with only 5% mortality. ‘

This work relating to pneumonia has been carried on in thres

directions during the past ysar. First, attempts have been made to render
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the general routine treatment of patients with Type I infection more prac-~
tical and convenient, Second, further studles have been made concerning o
the epidemiclogy of ths disease, in the hope of devising mesasures for lower-
ing 1ts veryhigh incidence. Third, studles concerning the mode of action of
the etiologic agsent have been contimued.

The need for determining the etiologic agent in every case of
pneumonia before serum treatment is undertaken prevents to some extent the
general employment of this method. Where the laboratory arrangements for
making such determinations can be property organized, however, the difficul-
tios are really not great; the method is neither complex nor difficult. It
nhn been thought howsver, that an accurate standardization and description
of the method would aid in its general employment, and this has been made by
Dr. Blake. ("Methods for the Determination of Pneumccoccus Types®, Jour.
Exp. Med., 1917, xxvi, 67).

Dochez and Avery have demonstrated that chmnges freguently
occur in the bdleod and urine of patients with pneumonia, so that if samples
of these be mixed with specific lmmmne serum precipitation occurs. This f;ét
may be made uss of in the diagnosis of ths type of infection. (Dochez and |
Avery "The Eh‘bomtion ot Spoc!.fic Solnbla Subetanou by Pnoumccocm during

E

Growth' Jour. Exp. l(od., Octo'bor 1917 ) 111 thn'q 1: necolury 1. to mix '
4 w ataanton
mll unounto of. the urine a.nd oqml quntitios ot tha va.rions immne sera. -
o RY N WD e IR TR VI feat i

A mction occmrring 1n one of thou mixt'uru 1m'11catu that the 1nraction
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' 1. duo to the same typo of anoéoccunﬂ u thn.t cnployed m producing the

. | frowts ol el

serun with which tho rea.cuon occurl. In cortain cuu tho dia.gno;il.mof o
typc my be mdo by thia mothod vdtho;xt o.ny tron’ble l.nd almo-t alt ;ﬁt;. 'I:hcu1
app].ica'bnity of tho method for diagnontic pnrposes, however 1| limitod by
the fact that the reaction occurs in only about one thi.rd of the cises, 1n
those more severely 1nfected, a.nd' espscially lates in the dho'o,u.‘ Notwith;
standing this drawback, however, the method is of considerable practical

]

value,
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Efforts have also been made to determine more accurately the
best ’method of administration of serum, the proper dosage and fragquency of
treatments. Studles on animals and observations made in patients during the
past winter have shown that, after infection has lasted for some time, sud-
stances ars found in the patient’s dlood which neutralize the imrunity priﬁ-
ciplas in the horse serum. (Cole, "The Nautralization of Antipneumococcus
Immuna Bodies by Infected Exudates and Sera®, Jour. Exp. Med,, October,1917).
This fact ltriklngly suphasizes what has previocusly bean insisted upon;
namely, that the treatment should be commenced early and large doses of
serum should be employed.

Simplification and improvement in the matter of production of
t;ho serum and improvement of ms thods of standardization have baen needed, and
these problems have been studied éuring the pmst wintar. The o0ld method of
imrmanising horses consisted vln the weskly injection of cultures of increasing
sizs, first of dead, then of living bactsria. To produce high grades of im-
munity, it has been thought necessary to use fary Jhrge doses, Studies made
during the past ysar have shown that the hmimization of horses can be much
more rapidly accomplishod by making injsctions of cmll doses every da.y on
_ultomto woeks It bas boen shovm that hrga doun of cnlturo such as -

uthon fonnorly employod, my 1nhih1t rather than sumulato the production

- - ini
of hmmno nubcta.nces (Cole a.nd Moore, '"rhc Production of Lnttpnmococcus

; PO T P SR VY 1
Sem' Jour. l:xp. led., October. 1917). : ‘

” lfforts ﬂa&e sloo bun mado to 1mprovc the mothodl of -ta,nd-
:nrdisauon, snd e-peolally to fix a. practica.l standa.rd to which 1.11 sora nud
for thompcutlc -purpoua should _conform. During tha psct wintcr tho vario\u

antipneumococcic sera produced by ﬁmufﬁéﬁurors in this conhtrj wore tostéd,

and most of them were found to "hav:ve“‘little or no content in antibedies for
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Type 1 pneumococci. We have therefora worked out a method of standardization
which we belleve is as satisfactory as it can be made witih our present know-
ledge, and we have racommended that the Hyglsnic Laboratory of the Public
Haalth Service requirs that all antipnsumococcus sara eold for therapeutiec
purposes mset tha requiremaents that we hve laid down. Major McCoy, Director
of this Laboratory, has vory willingly cloperated with us in this matter, and
it is believed that all the serum employed by the Army, at least, willbe of
satisfactory potency. The production of serum of Typs I in fairly large
amounts is now under way at the famm in Princeton, and tha production of
this serum at the Institute has besn discontimed.

The studles concerning the epidemiclogy of pnsumonia have
proved of great intsrast and have yleldsd results which, 1t 1s hoped, afford
a basis for instituting rational preventive measures. Up to the time these
studies were undertaken, it was belleved that infection in pneumonia is au-
togenous; that is, persons having pnsumonia are infscted with the organisme
they habitually carry in their mouths, the reason for such infection being a
lowered genaral or focal resistance on the part of the patient. The observa-
tions mde hers have brought striking evidencs against this assumption, at
least as far as zinmonia due to Typs I and Typs II pnsumococci is concerned,
They strongly suggest that pneumonls, at least of these two types, 2does,.»:x;ot,.
[differ in this respect from other infectious diseases, and .that infection in
;this diseass also vsually occurs,from without, . The evidence in favor of thlt
Foint ,of, view has, been derived from a study of, the types of, pueumococol: pres-
‘ent_in the mouths of, nomlf health‘yib individuals who have not been in;cgntacg
with cases of yneuminia, and those present in the mouths of persons living
in close contact with such patients.  The varietiss of pneumococel foxmd-,inl‘j
ths mouths of_pnau-nonia patients during convalescence have also besn studieq,
and also the types of pneumococci found in the dust of rooms occupied dy



pneumonia patients, as well as those in the dust of rooms not inhabited
by such persons.

Without going into the details of the study, it may be
stated that pneumococci of Types I and II are practically never found in
the mouths of healthy persons not in contact with pneumonia patients, al-
though thase two types of organisms cause over 60% of the cases of pneu-
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close contact with pneumonia patients, especially membare of the family or
friends who have carsd for these patients, are found to carry o-rganinmo
of thess types, the type of organism found in the carrier being always that
causing the diseass of the patient. Neither the patients nor these healthy
carriers, however, carry pneinnococcl of thess types permanently. Usually
these types of pneumococci disappear in three to four wesks, and either no
pneumococci are then found, or if present, thsy are of the type commonly
found in healthy mouths, Type IV. Finally, pneumococcl of Types I and II
are not commonly found in dust, but they may be present in the dust of rooms
occupied by pnnﬁino:iia patisnta, convalescents, or healthy carriers,

All this evidence strongly indicates that infection 15 pneu-
monia is not mtomou, tut that the orga.nim are received by ‘the ptimt .

’S

- ity . f i .
eithor diroctly, by eonta.ct with anothor cuo or'a oonvalnccnt or s healthy

ay o d R g 8

'cari;iﬁor;'gfor uuuroctly thrw:gli tho dust from tho“miromont of such a

A AL 2 T L ST A ALY St ag grvmepelar
carrier, It bocomu dvidont thon, thst pncumonu. ‘s0 fa.f u‘thou two
b YunT A Dol a3y 1ide s &‘\l’(‘h

*typot orc “ooncernad doe: not dtffor o‘untiaily in Vits modo ‘of -ptud
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T e b, fheagry 2o oarging

.‘\othcr infect:iou- ‘diseases, cuch “as diphthorh or mnlngith. The aversgo
. a"" APty S ab b 5oy S

mcoptibiuty to pnmoliia ma.y be less tha.n éo thoso othor infoctionl die~.

ea.us a.nd. the mn'bor of healthy carriers may therefora bo grutor, lmt thi-

il not certa.in.
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of pneumonia, measures similar to thoee employsd to provent the spread of
othsr infactious diseases should be instituted. This will be eapecially
important in the case of troops,for pneumonia ordinarily occurs :nith great
intensity among raw recruits, and it is to be fearsed that, unless preven-
tive measure can be instituted, the history of this diseass in our own
National Army will be the sams as that in other armiss and in other wars.

Another possible method for preventing the occurrencs of
pneumonia is by the employment of prophylactic vaccimation. This doss not
seon practical in civilian populations, bdbut among troops, whers the disease
is likely to be widespread, this mathod should be considered. Considarable
work has already been done in investigating whether or not this procedure
would be likely to be successful and if so, in devising the best methuis for
carrying it out, A nunber of prodlems are still unsettlsd, bdbut soms of these
ars undar investigation dy Dr. Chickering at the present time, and it is
planned to continus this investigation during the autumn,

Since it is very important that the present lmowlsdge concern-
ing esrum treatment and prevention of pneumonia shc;nld bo readlly avallable,
this has been collected 1n a pamphlet which it 1is hopod will ‘be resdy for »
diltribnt.ion before this mobting of 'che Board; In thil pamphlot 1: given

Nk
* . La v

a detanod and prn.ctioal dncription of mthodn -nplcyed.

R VA RO v ey o vied i},-\ﬂw-

) Among the expormental and thoorotical ltndiu comoming

...... THAR -

pnmonis th&t ha.ve beon carrhd on during the past year. uido trm thuo .
# &

alrudy mntionod ha:u ‘beon tho.e of Dr. Dochu a.nd Dr. A.very soncorning o
the m.tnre of the procipita.‘ble m‘bltanco srising auring the growth of - ”
pnesumococel, bof.h within and outcido the body. The pouiblo role of this

substance 1n the 1ntoxication of the dilea.u has bean 1uvost1ptod. Dr, "

Blake has also made f‘urthor otnd.iu concarning so-called "sntiblutic"
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immunity, and Dr. Palmer has studied the question of the incrsased acldity
of the urine in pnsumnia. Thess studies are of much theoretical intarest,
but ars not at pressnt applicable to the practical problen relating to this

dissass,

Heart Diseasa.

Thp work during the year has included a continuation of that
previously carried on, having in view the improvement of the methods of
treating heart disesse, especially the methods of using digitalis.

In addition to this work, ths following specific problems
bave besn studied:

1, Estimation of blood pressure in patients with fidrillat-
ing auricles. In such persons the pulss bsats are not only vary irrsgular
in time, but ars also of vory unequal force, In ordinary measurements of
blood pressure, the method aixployod conasists in estimation of the force of
the pulse beats. B8ince in fidbrillation no two of these beats may be equal,
it is evident that the ordinary methods are not applicadble. To overcome this
difficulty, the atthnpt has been made to estimate the pressure by determining
the number of beats at sach of several levels of pressure, and obtaining an
average. This 1s very uneatisfactory and is belleved to give an inaccurate
ldea of ths "effective® blood pressure, which does not dsperd eéntirely upon’
the force of the beats. It seeds probable that the "effsstive® biced pres-

A e | "h £, e L1 ¥ ratml &0 Y i . « ;
mo( can bﬁot ’begiet;?ﬁfgﬁ at the i)oint of outflon frmathgﬂfrterial ;;:ér-

voi;- .;;;ur{i; ogtho capiii;;i;s, at “which' point hx;x:a:mro variation: :;':‘;;i"i'
a mininmm Dr. “Cohi a and Dr. I.undlgaard have investigated the variations in
pulse pressure mit‘;m lu'ger .rtoriu and in the &or‘aiis pedin a.rtariu in
dogs, both dhon thn hoart 1- boating nomlly ‘and when the auricles are mde
to fibrilhto. It wu fonnd that the pulsa prenure which 1s very mn in

the dorsalis pedis drie‘ry‘,’”not ‘over 5 mm. of mercury, is not inéreased when
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the awr icles are made to fibrillate., To estimate the blood pressure in

[

man at a corresponding lavel of the arterial tree, us:c has been made of
the Glrtner tonometer, which was formerly used in estimating b1§od pree-
sure, but which has bean given up for other methods which are more con-
venient. Studies on a large mumber of patients and normal parsons have
now been made in this hospital, and it has beendemonstrated that it is
possidble to make accurate readings with this instrument, and that by this
method consistent and accurata determination of the "effective®™ blood
pressure can be made in patients with auricular fidrillation.

Il, Dr. Levine hae carried on a seriss of experimental
studies to dstermine whether the occurrence of digitalis effscts on the
heart 1is doyen@ont upon a certain concentration of the drug in the blood
passing through the heart, or whether this occurrence depends upon the
actual amount of the drug which has been absorbed by the heart musclae,
even though the drug ls administered vefy slowly. This point is of con-
siderable importance in connection with the problem of digitalis dosage. -
In these studies cats have besn used, and in the same cat the results fol-
lowing various methods of administration have been observed. It has not .-

- besn possible to obtain a complete \;olution of the problem, but the stud-
s>'4es indicate thatf both ‘the total amount: of: the.drug sdminiatered and:itsal
- concentration are of dmportancse in determining the results obtaineds aIt
| >\-naeml:~t;h;taa certain suall 'total ‘amount: 1n,¢nacénuryttof'produce:r.éffoatm"%;;j

+.but. ihat-:.this; amount:'cammot’ be: tﬁhn#mp until the concentrationiof t“digital‘
7 1in the blogd resches: an optimun ::I}.e‘v"ol;-m.wrma,i.mAu Lag mﬁm o ea.y'iwﬁ::\'
the atets I1Te Y D llorhbn ‘made ‘the very interesting oburiatidn-é ‘
that electrocardiograms ﬁa.kan before and after phlebotomy showed certain=:
differences. It was thought that these differeméu might be dependent

upon hlood volume, and he has made a saries of expsrimental studies in
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animals and has made mmerous observations in patients to determine the ..',4

exact effacts, 1f any, which changes in blood volume cause in the electro-
cardiograph, It has actually besn found possihe to produce changes in the
electrocardiograms of animale, and also of patients, by producing changes
in blood volume by the administration of very large amounts of water or by
sweating and freezing. Observations on the blood, made at the same time,
by Dr. Palmer, showed that actual changes in volume took place., These stud-
ies ars of value in sxplaining the form of the slectro-cardiograph, con-
cerning which thare are saveral theories,

IV. Early in the ysar Dr, Lundegaard undertook certain stud-
ies having for their purpose the development of a method for determining the
rate of blood flow, or the minute volume of the haart output. Before coming
hers, Dr. Lundegaard had conducted important investigations on this problem
and had found that, while accurate results could be obtained by the method
devised by Krogh and Lindhard, this method was not suited to clinical in-
vestigation. It seemed possidble that information could be obtained concern~
iné the rate of blood flow by coamparing the difference between the oxygen
content of the arterial and the venoue dlood. If the metadoliem ia constant,
the amount of oxygen removed from the blood is inversely proportional to
the'ra.to of‘ﬂow of{tho.blood through the capillaries, Before any practical
use lof thia_ principls could be mads, however, i1t has bdeen necCessary to ob-
tain much new physiological data, for the matter is much more complex than
the simple statement above might indicate. So far as this method of es-
timating raté““é"f ‘blood flow is itself concerned, Ait is too soon to say how
great its clinical value may be. The studies on patients so fa;r Me in-
dicate that, as a means of estimating the changes in the rate of blood flow -

in the same individual (as during compensation and during decomponution‘),
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the method gives very interasting and instructive results. Whether as,bm':lnjtel
standards can be obtained which hold good for diffsrent individuals, is not
yet certain, At any rate, however, the method promises to have considerabdls
value for clinical study. Moreover, out of this work has developed another
line of investigation with very practical results.

V. In the course of the preceding investigation it wae found
important to have methods for the ready detsrmination of the functional lung
volume in any individual. Dr. Lundsgaard and Dr. Van Slyke have therefore
carried on an investigation to determine vwhether or not in normal persons
there is a constant relationship betwsen the lung volume and the chest volume.
The lung volume is determined by measursment of pulmonary gas sxchange, and
the chest volume 1s determined by simple actual measursments of the chest
wall. From ths study of a large number of normsl persons it has been pos-
sible to show that there is such a constant relationship. From the‘ chest
volume, therefors, it is possible to calculate what the normal lmé volume
should be. A series of patients with tudberculosis were then studied through
tha kddndness and with the assistance of Dr., Garvin of the State Sanitarium
for Tuberculosis at Raybrook., In these patients the actual lung volume, as
determined by physiological methods, was compared with the lung volhe as .
calculated from the chest measursments, and very interesting results were
obtained, .It seems that by this method the portion of lung tissue failing

to functionate can be, at least roughly, detemined., .. . ., . . ... .-

- Dicbetes. B S T T A S
During the year Dr. Allen has contimed and extended his

studies concerning the disturbance of the metabolim of'fat in diabetes,

which wers mentioned in the last anmual report. Thess studies confirm the

view that in the diabetlc organism fats and liroids are less readily taken
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‘up by the cells from the blood, than they are in the nommal individual. In
dlabetes thers 1s a primary and specific impairment in ths metabolism of
fat, as there is of carbohydrates., These studies furnish further evidence
that diets of low protein anmd high fat, such as wsrs praeviously recommended
for diabetics, are improper, and it has been ehown in animals that similar
diets may even induce a fatal outcoms.

During the year much study has beer given to the anatomical
changes in the pancreas occurring in diabetes. The large amount of material
obtalned from dogs in which diabstes has been experimentally produced, as
wall as a considerable amount of human pathological material which Dr, Allen
has collscted from this and other hospitals, has rendersd this study pos-
sidle. Ever since the demonstration of pathological changes in the pancreas,
especially in the islands of Langerhans, in certain cases of diabetes, thare -
has baen much confusion concerning the relation of these changes to the dis-
eas3, Certaln pathologists have even denied that the pancreatic changes
wera of any significance. One reason for this confusion and doubt has been
that in certalin cases litt'le or no alteration has been present, and that in
general there has seamed little rslationship between the extent of the al-
toration and the severity of the'dieeas\es.“ It has now been shown that in '
axperimental dlabetes ir’ animals, lpocific changes in the cells of the
islands of ngarhans do occur. '.’L‘hese changes ‘consist of vacuolintion E
a.nd"do:g'einéi;.ﬂon, and the mtemuy is parallel to the clinical courss of
the dissasa. Studies ot tho pa.ncr;;-:-kofrl'xmn patlonts dying of diabetes
have shown that an unexpactedly high proportion of these show uimilar
changes. These chaﬁﬁg’e"‘aiérc' not striking, mst be 'aéa;;réhed‘fd"r,jnddﬁera
undoubtsdly formarly overlooked.. Ons reason for this is that the tissues
wars usually not fixo&‘;ufﬁciently frash, By means of thess changes it

has frequently baen possible to decide from the examination of the pancreas

alons that the patient had suffered from disbstas. Thess changes, howevar,
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ars not recognizadle in tha milder cases., This statamont raquires a defini-
tion of ths t2rms mild and severs. Dr. Allen thinks that whethar a case 1s
mild or severs can only be detarmined by the reaction.to proper tfaatment.
Certain cases, espscially in the young, of apparently graat severity may
improve very much under proper treatment and acquire even high carbohydrate
tolarance. Buch cases are really mild, altaough wita high fat feeding such
patiente might have dled very quickly in coma. In such 2 case tha finding
of little or no changs in ths pancreas would not ba an argumant against the
rdle of the pancreatic changes in this disease. Dr. Allsn thinks that, if
tﬁa pathological changes are interpreted in ths light of ths new knowladgo
concerning the clinical course of and functional changes in this disease,
a parallelism bacomes apparent.

Dr. Fits has completed a study concerning the urea index in
dladetic coma. Cases not in coma, but bordering on it, gave no evidence of
kidnsy change except possibly hyporfunctibn. The fatal cases, howsvysr, wers .

accompanied by signs of marked renal insufficiency.

" Chemical Laboratory:

The studies concerning acidosis which have been carried on
by Dr. Van Slyke and the men working with him, and which have been referred
to in previous rsports, have furnished basis for an extensiva raport, occ-
cupying 165 pages of the Journal of Biological Chemistry, under the follow-
ing ‘titles: R I R S A VY SPTC S 0 Iy

‘The Bicarbonate Concentration of the Blood Plasma, its >
S8ignificance, and its Determination as a Measurs of
Acidosis, " Dr., Van 8lyke and Dr. Cullen.

A Method for the Determination of Carbon Dioxide and -
Carbonates in Solution. Dr. Van Slyke.

The Electrometric Titration of Plasma as a Measure of its
Alkaline Bessrve. Dr, Cullen,



The Relationshigp Betwaan Alkalina Resarva and Acid Excration,
Dr. Fitz and Dr. Van Slyks.

Alveolar Carbon Dioxide and Plasma Bicarbonate in Norral Men
During Digastive Rest and Activity,
Dr. Van Slyke, Dr. Edgar Stillman and Dr. Cullen.

Tha Elood, Urine and Alveolar Air in Diadetic Acidoeis.
Dr. Edgar Stillmwan, Dr. Van Slyke, Dr. Cullsn and Dr. Fitz,

Thess studies bring evidencs in favor of ths visw that acidosis means a de-
pletion of the alimlinoe resarve of tas body. This alkaline resarve consiets
of the bdlood bicarbonate, in that it reprssants the bass availabls for the
neutralization of mors acids. The method devised by Van Slyka for the esti-
mation of the ab111t§ of tae blacma to combins with carbon dioxide under
definite tension, from which the bicarbonats content can be calculated,
thersofors offers the best method for estimating the degree of acidosis pres-
ent, This method is extremsly simpls and has already come into wida use and
will in the futu;a probadbly prove to be one of the standard clinical labora-
tory methods,

Dr. Van Slyks has also developed a new, simple and accurate
mathod for the rapid determination of oxygen in the blood, whigh has bsen
amploysd by Dr. Iundsgaard in tha studies concerning rate of blood flow
previoully'montionsd Inadlition, Dr. Van Slyke and Dr.‘rits havo devised
new methodn for tho quantitativa detenﬁin&tion of hydroxybutyric and dia- "
cotic acids In tho blood and urins and the mathod has been umploysd by N

L

Dr. Fits in a largo nuﬁber of detorminations 1n dlnbotic patlants. Much

> 2
1nformntion has baen obtainod concorning the formation anmd nsutralixation

oy

of the acetons bodies under various conditions,

| Dr, Palmer has devised a new and improved method for the
quantitative estimation of hemoglobin. In this method the hemoglobin is
changed to carbon monoxide hemoglodin By passing a stream of illuminating
gas through the diluted blood, and thisﬁis compared in a calorimeter with

a standard carbon monoxids hemoglobin solution which may be kept in a stable
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condition, The mathod has besen thoroughly testad by comparison with
crystallizad purs hamoglodin, and it has besn shown that the asrror of the
result 1e usually not greater than one percent. The mathod should prove

of great value in accurata quantitative work,

Gancer:
The study of casss of canosr receiving X-ray tredtment
has been continued by Dr. Murphy and Dr. Morton. With the departure of
Dr. Morton howaver, it becomas necessary to rastrict the axtent of this
work, As stated in our last report, the entire quaestion of the relation
of lymphocytes to cancer growth and thes effects of X-rays upon such growths
is an exceedingly difficult and complex one, and much time will be required
for its complete solution. The present difficulties in obtaining proper
assistants will necessarily causae a delay in tha further progress of this
work, The following 10. a brief report from Dr. Murphy concerning the clin-
ical results so far obtained:
"Since the last report two patients have died of cancar,
and another will probably dis within the naxt few days. All three
of t.hqse had extansive lung matastasis at the time of admission.
The first two wore apparently favorably influenced in the
. beginning by the treatment and showed very good reactions on the part
of the lymphoéytos,_,, These reactions, howsvar, were.of short duratlon,
.quickly subsiding to a polnt below normal. The reactions bscame Jdess
. pronounced, howsver, until after a few treatments no responss could bde
elicited, ‘
The third case is one which we have had under observation
for one and a half ysars. He had a large sarcoma of the hip with ex-
tensive metastasis to the lunga., Under treatment his gensral condition

improved remarkably, and there was also an activa retrogression of the
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tunor. The lung matastasis remainad practically stationary for ovar a year.
Since that tims ths tumor of the hip haa incrsasad and thare has baen exten-
sion of growth in tha lungs. About ona month ago his resistanca sesmed to
glve way completely and there has bsen rapid extension of the growtn,
Another casa which gave good raaction on the part of the
lymphocytes, and ons which was well sustaired for over a year, has shown a
less elastic raaction and a greater tendency to drop below normal lina. She

has latsly developed a razurrence in the neck.

With these exceptions, the othser casas taken soon after opera
tion, but with a bad prognosie, have contimied in a satisfactory condition..
The group of advanca casas which ws havs had undar obssrvation have besn of
interest, One woman with vary extensiva recurrencs in ths wound and metas-
tasis to the neck has shown no ressponss on ths part of thes lymphocytes what-
evar, and the progress of the dissaso has been unaffectsd. Another with a
nassive recurrence aftar ramoval of a prostatic cancsr raesponded ramarkably
%all with a rotrogression of the tunor. Ha, however, died of intercurrent

discase. Ona of the more recent cases came in with a metastasis in the neck

tha 8ize of a pecan. Under treatment of X-ray on the distal portions of the

body, this has retrog:essed until now only a small indurated arsa can be
made out.

It is impossidle, as yet, to maks any definite statepent as
to the aﬁnoluta relationship of the lymphocyte to cancer resistance in man.
Much mors extensiva obsarvation will be necessary. We havs, however, sea
increasing evidence of the indirect action of X-ray. It is now nacessary
to improva our method, if possible, to a point where we can get a more sus-
tained reaction and ons which will carry tha patient ovar the mors critical
pericds., We feel encouraged along~this line and think it can be dons, but

it will be a slow, long drawn out task.®




