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2uring the last quarts:r rear satient: zuifering frew cne of the fclleoving
aloznles Gave Tsan nlritted to the ospital for treazuent and stuly; acuie lotar

pnewiciiiz, liztetes, and heart diseass. A few of the patients formerly under treat-
wont fco evyyhiilis of the central nervous system have been readmitted for short periods

10 raceire additional treatrent.

Acute Lovar Pueuwconia: The work on acute lotar pneumonia has beexn mainly

2 continuation of Fhat carried on during the past uears, especially along the lines
discussed in our 3ast report. The rurber of patients admitted furing the present
quartor is about twice as large as the nusber admitted last year during the same

period of time, so it seems probable that quite a large number of patients will be
available for study during the presert year. Unfortunately, so far as testing the
valus of the method of treatment by rieans of irmwune scrun i-s concernedy very few

cases of Tvpe I. havo beer aduitted. Or. the other hand, an umusually large proportiocn
¢f the patients so far adnitted have been infected with pneumococci of Type II. Fur=
ther experionce with the serum treatuent of cases of Type II indicates that ths valus
of this method of trsztfiient in thess cases i3 not nearly so great as it is in the cases
of Type 1. This was to be expected from the experimental studies. Further efforts
are being made to determine whether or not sois nodification in the method can be made
which will inmprove the results in this type of cases. The results of serum treatment
in cases due to Typo I, however, contimue to be very encouraging, and there seems

every roacon for believing that serm trearment in cases dus to this type of organisn
is of very great valve. hon one rememters that the nwiber c¢f deaths in New York,

cve ro pusumonia caused by pnevizococci of Tyne I is greater tlan thie deaths due to
dizhtheria, and much greater than the total ruier of leaths ue t§ scarlet fever,

cerebro-spinal fever, and typhoid fever combined, it is quite evident that we are
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justified in comsidering this type of pneumonia as an antity, and in fesling much
oncouraged if the méthnd omployed is able to materially reduce the mortality in
cases of this one typs. It is planned during the coming winter to supply a limited
aount of serunr to several other hospitals, so that it is believed that by spring
we 5.211 obtain sufficient statistics to permit of a definite judgewent as to the
therapesutic valus of this serum.

During tho present quarter the studies of Dr Dochez and Dr Avery concerning
ertdomiclogy have been extonded, and the observations praviously roported have been
confirmed. The report of this study is now in press. Dr Avery'!s study ef the dis-
tridution of the imrune substances in the various fractions of the protein of the
terui hava also been extended and completed, and the report will appear in the Feb-
ruary nmuioer of the Journal of tkexZawxxxixef Experimontal Medicine. The studies
axve shown taat practically all the irmwune substances are contained in the fraction
of protein precipitated by 38 to 40% armoniun sulphate. Since this precipitate con-
tains only one sixth of the protein, it is evident that a method has been fourd for
rexcving a considerable amount of the protein of the serum used in treatment. This
is now veing carried out on a larger scale, so that treatment may be made with such
concentrated serum. This work also has considerable pupely scientific interest in
relation to the distribution of irmune bodies in the &?rum protein fractions.

- Owing to the fact that Dr Dochez, as rasiden;, has beon compelled to give
a considerable amount of his time to the care of patients, he has had less opportunity
than previously to carry on experimental studies. However, he has continued his study
cf the nature of the irmunity in Pneunococcus mucosus infections, and it is to this
sroblex that his experimental wort will be largely devoted during the coming winter.

The laboratory studies of the Director of tie Hospital have been maddly
-oveted Yo a stuldy of methods of quickly »sroducing active inwmnity and to a determi-

~xblon of the best method by which such rapid active immunity may be obatined. It
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nas tecn fourd that if even the slightest grads of active immunity is produced, the
«ifleacy of Lurwae sorw:, in such animni, is cnorwousl; incrcassd. Uith the methods
sc for tosted, horver, it has beon Liiposcibls to produce evon thisslight grade of

active irxwunity incide of a period of six days. It is hoped thot a mothed may be
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<.vised for dicreasing this period, in order that we roy have experimental justifi
for cordining vaceination with passive Lizmunization inm our paticrnis. Puirther xnowledge
corcerniny the rature of active irmuniily in pncumococeus infecticn is esposially of
irportance in ordsr that the spocific triatment of patients suffering froz infsction
auz te pneunmccocsi of Typs IX. 1y be readeraed nors sfiicacicus.

Dr Chickerirg, 1u additioa to tho cary of pationts, hac veor working with
Dr Goy, and tho folloving is tho report by Dr Gav of the results obtained in their works

Terore by Dr. Gaye

Through thi courtesy of the 3oara znd of Dr Colc, the facilities of the
1~nlorat=iriss ol tue dospitnl lleve baen oxteonded to Dr Gay for the past twe months,

for ~‘hich hie wishes to make grateiul aclnovledgeucnt. His worl has been carried on
with the ascistance of Dr Chiskerins, —ho w111 share in the publication to ve mads.

The study firot undertaken dealt with tho possibvility of trsatment by means of a cer=
tination of serum and pneurococcus vaccine, or by means of a sensitized vaccine. The
exrorinontal conditions of pnouwmonoccus iniection in the animals that have beeun tested
heve appapently not lent themselves particularly wsll to a demonstration of possible
therapeutic uses of either plain or sensitized vaccines. Certain suggestion have been
cttained which might eventuzlly lead to something of more practical significance.

During the last month, however, experiments along this line have teern largely
atanloned, owing to the grezter interest awakensd by another observatioh. It was thought
worth while to try the possible curative effect of a spscific precipitate produced in
sniipnevmococcus serun on the addition of an exiract of pneumococci. It was found that

such a preecipiizts, which could be producsd rapidly and in large volume by adding a

water-clear extract of washed, alcohol-precipitated auld ground pnewaoccocci, is apparently
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retective against pnewroccccus infection in mice and radbbits as an aliquot amount
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of tho original seruw. This precipitate pay furtisr be washed ia saline and still
ratain its curative properiies, and in some instances, when freshly produéed and dis-
solvad 0y a suall amount of alkali(iladH) will still retain as mich curative value as
vne origimal serw: from whicn it is dorived. The addition of tco great amcunt of al-
sali, even if it ve subsequently neutralized with Hcl, may destroy the curative value.
Tue saue offect, however, is also rpoduced by the addition of large amounts of alkali
to tho original diluted sorun. This curative precipitate contains a very small amount
of preteins as doterrined from the total nitrogen. Thereas the original serum cor-
tains 6 to 8 of protein, various specizens of the specific precipitate, restored to th
original voluue of serum, have been found to contain from .18 to .34%. From the ob—
servations hitherto made, it would seem that tho strength of the protection afforded
oy this procinpitate is not proportionate to the percentage of protein present,

The conceniration of the precipitate in smaller volume apparently renders it
possible to protect mice against somewhat larger doses of the pneumococcus than can be
rrotected against by the whole serum. Thse serum from which the precipitate has been
rcroved contains much less protective value than the original serum, although it usu~
2lly contains a perceptible amount. The metheod faor producing the maximum amount of pre--
cipitate, the possibility of putting this precipitate into solution without destroying
its protective value, and many other problems remain to be worked out in more detail,

Ve do not know, for instance, whether the precipitate itself is the protecting substance
or some other combination of antibody adherent to it. It seems evident that the pre—
cipitate does not protect in sowe mschanical way, owing to the fact that it may protect
equally well when dissolved,and also owing to the fact that the undissolved precipitate
does not protect against a type of pneumoccccus other than the one against which the
serun eriployed is active.

It would seem that there observations open a field of considerabvle interest for
investigating the nature of imrmure bodiss of various sorts, and indicate a means of con-—

sentrating imwune todies in a solution of low pretein coutent which may be advantageously
in treatuent, not only of prnevmonia but possidbly also oi other infecticns,
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Curative Experiment
With varyinz doses of serum ani Glssolved precipitate
ard a Tixed dose of sulture.
Volwre = C.H cuc,
e Diluted serum 0.1 + Culture Prneumococcus I 981 0.05cec Survived
T " " 0.05 "
S n n 0.025 n
b4 r " 0.0125 _ o
S " " 0.00625 + 14 days
€. Dissclved precipitates 0.2 4+ n "ooon " Survived
Te n n 0.05 "
8, " " 0.025 "
Q. n n 0.C125 n
10, " n 0.C0625 v
11l. Exhausted Serum 0.1 "
12, " " 0.05 . + 360
13, " " 0,025 + 36°
14, Control + 0.05 + 20°
15. " + 0.0001 + 189
16, n + 0,00001 + 40o°

17. n + 0.000001 + 4go°
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Diabetes: During the past quarter the efforts of Dr Allen and Dr Stillmgn
have teen mainly directed to the treatment of patients suffering {rem diabetes, along
the lines discussed ty Dr Allen in his report to the Board,last April. It will be re-
czlled that tiae studies on animals sufisring from oxperimental diavetes led Dr Allen
to velieva that for the successful treatuent of dimtetes it would be important to keep
tha rutient on as low as caloric diet as possible, in the hope that tho demand then
uade upon the assimilative functicns of the body would be reduced as far as possible,
the theory being that any increased demand made on these functions, over that absclutely
rnecessary for the supply of sufficient energy to carry on the activities actually
nccessary for life, would cause a strain on the organs functioning in assimilation, in-
cluding the pancreas, and so reduce the functional power of such organs. It will be re-—
called that Dr Allen showed that if two dogs be each rendered diabetic ta the same
grade, and that if cne be fed on a high caloric diet, and the other on a low caloric
uiet, the one receiving the high diet would, in spite of this, lose weight, and would
also become feeble, and finally die. The other one would also lose weight, but rewain
aprarently active and in a comparatively normal state.

Twenty seven patients have now been admitted to the Hospital, suffering frou

diabetes. Sixteen are still in the Hospital. The study of these patients has shown
that, by the withdrawal of all food except alcohol, all patients suffering from diabetes
can rapidly and completely be relieved of glycosuria. It is also of very great impor-
tance that, at the same time, the excretion of the abnormal fatty acids is also reduced
to a ninimum, so that, instead of the withdrawal of food causing an intensification of
acidosis, it is the best means of relieving the patients from threatened acid intoxi-
cation. In order to obtain this freedom from glycosuria and acidosis, it is sometimes
necessary to withhold food from the patients for a considerable length of time, in cer~
tain cases as long as eight days. After the patient is free of glycosuria and acidosis

it is then necessary to get him back to a living diet, containing a sufficient amount

of the variit's kinds of food. WNo effort is made to have tho patient increase in weight
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nowever. If he is eraciated, however, it is thought important that the weight should

rerain statiomary. By carrying out these simple measures, it has beon possible in a
large number of the cases, to keep them free from glycosuria and acidosis and on a
caloric diet of sufficient size to maintain life.

Tt will be rorembered that in his previous repert Dr Allen stated that he thought
that by this method, the total metabolism night be reduced. To test this hypothesis
2 series of calorimeter experinents have been carricd on with Dr Lusk and Dr De Bois,
the patients being temporarily reriovel to the Bollewvus Hospital for this purpose. This
study is still in process, but in ons casec, at least, a reduction of 204 in the basal
..ttabolism has baen otserved, followin: troatient as outlined. Nost of the patients
liave shown ircreased tolerance to carbohydrates and protein following the procedures
icscribed, though it is still inpossible to say whethor it is essentially greater than
that observed when patients with diabetes aro made free of glycosuria and acddosis by
thy slover methods previously employnd. It rust be renembered,however, that with the
>..thods previously used it has been inpossible in rany cases to render them free of
‘lycosuria and acidosis. Only further extended studes can show how great prolongation
cf 1ife may be expected by the method enployed, as coripared with that obtained by cther
miethods. It is generallt assumed,however, by clinicians that in the treatment of dia~-
betes it is of great importance to render patients free of glycosuria and acidosis,and
that thereby tolerance nay be increased and life prolonged. It seems that the mothod
proposed offers an improved way of doing this. That the total caloric valus of the
diet is of importance, and not merely the actual amoﬁnt of slucose-producing sugars
and proteins, &s shown by the fact, now well established by these studiss, that where
a patient is free of glycosuria and acidosis on a given diet, containing proteins and
fats, with ot without carbohydrates, the addition of a given amount of pur fat, without
any change whatever in the amount of protein and carbohydrate, may cause such a patient
o 23ain become glycosurice. This fact together with the fact that pipaemia so often
cccurs in diabetes, has suggested the importance of further study of the fat metabolism

ir diabetes, especially a study of the fat content of the blood. Consequently it is




-~ 0
rizaned that during the coming quarter Dr licLean and Dr Stillman will carry out furthor
studies dealing with glycaemia and }ipaemia. Dr Allen is also engaged in the study of
the pathotogical waterial obtained frow experimental animals and cases of hucan dia-
vetes to study further, by means of more delicate stain reactions, the finer changes
ir the pancraas occurring in diabetes,

Lheart Tisease:- Studies concerning the mode of action of digitalis have been
cortinued oy Dr Cohn withthe assistant of Dr Jamieson. The studies made last year of
the action of digitalis in patients with nommal cardiac rhythm wibhout cedema, and with
blcod pressure within normal linits, are now in press. During the present year studies
arc being made of the action of digitalis in patients with abnormal cardiac rhythm,and
in patierts in which oedema, and abnormally high blood pressure are present. Special
studies are being riade of the mode of action of digitalis in patients with fever,especi-
2lly in cases of preumonia.

In previous studies,in order to determine that digitalis was actually active in
an individual, 1t has been necessary to push the administration to the point of alter-
in; tho heart!s rhythn(heart blcok)or of inducing gastro-intestinal symptoms. These weru
the rost cortain tests. In reviewing the electrocardiograms made during these studiec
it has been found frequently almost uniformly - that before these signs became manifest
the shape of the so-called T wave in the electrocardiogram became altered. With greater
attention to the details of calibrating the curves, it has been found that the beginning
of this change can be detected easily - in two to three days ~ after giving the drug.
This chage;fogether with a chahge in conduction between auricles and ventricles,which
also often ococurs early,offers two new,sure criteria for deciding early that digitalis
is acting on the heart. By observing these signs,patients may be saved from the dis~
agresable effects of this form of treatment. 1In a single instance abnormal primary
negative T waves have been seen to become less negative, and later positive. These
chanzes persist varying lengths of time, and the‘cur§es return to their initial form
after about ten to fourteen days after stopping the digitalis.

Tests of these signs in patient® with fever(pneumonia patients) have been nade.
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The failure ef digitalis in these circunmstznees to lower heart rate is familiar, and

its use by many persons has been discoentinued. In iiany €6 thace patisnts the electio-
czrdiogreraic changes alrezly :enticn -lsc ccevr zftcr the aliiinistration of digitalic
protatly after the same ler~th of tire, -nd with the szze dosage, =5 in casss of cardiac
diceass. If further cirzrience te-rs cut tliese obuervaticns, we €121l have vilusble

ne. uethods ol Judging the value of certzin stiinvlanis in these conliticns.

It aas previously besn supposed tazt for digitzlisprepciaticn to be effecient
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25es Wit faver liore than the usuzl lose was requirei. Dr Jamieson has therefore
copared tie letinl dese cf erystallins strezhinntiiin ir nermel cats and in cats with
curerinentzl pnewncila, induced by insufflation. He azs found th~t in both serises of
aniuals death cecours after thz szme =oount of $:e ditg l12s been injected;that thare is
ne diifference in ithe oction ¢  sivopainthin in the infectsd and in the non-infected ani-
r~ise This result parzllels ihe observations uade in poiionts. However,unile the in-
facted cats shc?ed well-iarked consolidaticn of the lungs,they failed to develop fever.
It 1s possitle that the absence of fever indicates tiat a true intouication,interfering
with the action of digitalis,was absent,and that,had fever been present,the result would

azve teen different. It is planned,therafors,to rejeat tlese exrorinents in dogs.

-y

t Humen hearts in which electrocardiograns have supplied evilonce that the smaller
¢ cranches of the auriculo-ventricular conduction system had undergone patholegical changes
(tundle~branch lesions) have been studied in ssrial seciions. Structural alterations
were found,but it was impossible to say definitely whether thess zro to be correslated
with the alierations in the electfocar&iograms. Thé hearts were supplied by Dr Thouas
Lewis in a state of dissection designed fer weighing the cavitieé sepaéately,and werc

net quite fitted for the ;urpose of the histological study becausc the continuity of

v2e endocardium had been scrificed. The fzilurs to find an adequate lesion tec account

for the charge uay lie in this cirsumstonce.

Further experiments on tlie distrizuticon of the vagus nerves and more eszecizlly

cf the accelsraior nerves are in progress., It hzs baen found that the sinvs node doos
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net form a relay in tho path of ths vagus norves. The new expoeriments are based on the &
idca that during left vagus siimulation, th> accclerator nerves cspocially are respon— %
i
sible for contiauci auricular activity. 5

Chewical Laberatory:~ Theo follwoing is a rcport of tho work carricd orn by

D Uon TUlyie ong the physicinns wvorking und:r his irmcdiatc dircction.

nuosiudy ol tic fatc of the products of protuin digostion,begun twe ycars ago
with Drolluyer, and intlrruptcd last ycar in order to dovielop reoliatls methods for urca L
deturiiiration in blood and tissue extracts, has becn taken up again.

Ir Cullon and Dr liclean have investi~ated the question of ureca feormation in the

livir in ctherizud degs. Perfusion of exciscd livers by tho Folin schonl failed to .
revryal an atility on the part of this orzan to transform arcino acids inte urea, and has
throvm doutt on the former vicw that the liver is the chief s2at of urea formation.

Torking with live animals at varying poeriods aiftor rcat feodingphowsver, it has beon

found that zihc ncpatic blood in cvery case contains urea in groater concentration than

tho portal,tie increase in the urca rosulting from passage of the blood through ‘he liver

A

varying in diffzrent oxperiments from 3 to 15 % Passage of the blood through the muscles
causcs relatively slizht increase,usuzlly none,

Mr Eeotling of Dr Carrel's department, is experirienting with portal vein fistulis
in dc;s. Then the experiments are successful, as pronises soon to be the case, it will
be pcssible to follow the tire curve of the rise of auino acids in the portal blood after
the ingestion of protein; by determining at the sarie time the curve of the blood urea,
the two curves may be related to the progress of the fuod proteins along the alimentary
canel, as shown by X-rzoys., It will be of interest to ascertain how soon after the in-
gestion of proteins it is possible to detect the presence of their products in the bloed
and how soon after this the formation of urea begins. It is also of theoretical interest
to ascertain whether the body.begins to breck absorbed amino acids into urea as soon as
their absorption is under way,orwhether it wnits until the tissues in gensral have be-
coro charged with anino acids in excess.

Tith Mr Theling it is also pleanned to cxperinent with dogs having thoracic duct



fistulas, in order to determine how important a channcl the lymph is for protein ab~
sorptione.

Mr Cullen h;s assisted Dr Avery in studying the cffect of imrmnizing horses
~gainst xXxxx pneumonocci on thé relative propostions of the different proteins in
the blood. It is of intorest to determine wether the protein fraction containing the
irrune bodies increases during irmunization, and whether such increase in any way para-
1llels the protective power of the serun.

Dr liclean is making a study of kidney function in diabetas,and, in conjunction

with Dr Cohn's dopartment,in heart insufficiency. The ratios of the concentrations

of urca and chloridus in the blood to the rates at which these substances are elininated
ty the kidney has been mathematically expressed in equations by Arbard,and Dr Mclean's
studies indicate that these ratios are very delicate indicators of the excretory power
of the kidney. The effect on these ratios of the adninistration of digitalis to
¢devatous heart patients is striking, and it is hoped that a comparison of the results
of this study with electrocardiograns nay decide the question as to whether the prinary
offect of digitalis in such cases is on the heart o2 the kidney.

Some of the diabetics show a pectiliar,abmornally increased perneability of the
kdineys to chlorides,the significance of which is still uncertain. This condition is
also being 'studisd.

In order that sufficiently numerous data on the blood chlorides night be ob~
tained in the abéve work it was found necessary to devise a method which would per—
nit accurate determinations with rmuch less material than the 20c.c. required for the
usual Volhard titration. Dr Van Slyke and Dr MclLean have devised an iddometric nethod
which permits the determination of the chlorides in ome or two c.c. of serun with an
error of less than 1 part per hundred.

The study of the chemical constitutidh(anmino acid content) of certain food

proteins, begun by Miss Vinograd last spring in conjunction with Dr Osborne of New

Haven 1is being continued.




Miss Vinograd with the collabcration of Dr Losee of the Lying In Hospital is

cn-aced in a thorough study of the Abdernalden serum reaction, usinz the Van Slyke

anino nitrogan method in order to obtain a guantitative rieasure of the extent of pro-

tiolysis occurrirg. The technique has teen so developed that an active serun usually
“ives an increase of 100% or more in anino nitrogen; so that there is no longer doubt

ns to either the occurrence, or the de-ree,of proteolysis occurring under the conditions
¢i the reaction. It does not appear that the reaction is very specific; but a final
decision 5 tc its value has not yet been reached.

Recently scveral European writers have announced that in the rost dangerous
tyrus of diabetes the orcanism loses not only its ability to burn sugar, bdbut also its
~tildty to metabolizo the alimentary amino acids. In consequence an abnormally large
sreportion of tho urinary nitrogen is in the form of anino acids. The determination
of aiino acids in diabetic urine is subject to peculiar pitfalls, and it appears un-
certain that any of the clinicians reporting the above resultt have beon avare of thems
It is planned therefore to take advantage of the diabetic material in the Hospital to

ottain data on this inportant point.

R.I. Cole
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