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_REPORT ON THE WORK IN
THE_HOSPITAL

Rufus Cole,

The extension of the Hospital laboratory
space which has now been provided was much noodod-nd the new quarters
will mich facilitate the work, There have been some delays in completing
the arrangements in the new X-ray laboratory, but it is now expected that
within a very short time all the X-ray work can be carried en in the new
quarters,

The mumber of patients admitted to the Hoa-
pital during the pest quarter has been less than that admitted during the
corresponding quarter last year, Thin} ;.trgoly dus to the fact that the
number of diabetes patients admitted bhas been very much reduced, sinoce Dr,
Allen has been devoting his entire time to experimental studies, and only
patients of extremely severe typs, or showing unmisual features, have been
needed for the studies being made by the othsr men sharing in the investi-
ation of disbetes. The mmber of ﬁtlontl suffering froa pneumonia admitted
%o the Hospital howsver, had been considersbly larger than in sny previcus
vesr, and at the present time the mmber of patients suffering from pneu=
monis being cared for in the Hospital is larger than ever before.

There has been an extremsly large demsnd
on the part of physicians for the determination of type of pnesumococous
present in individual cases of pneumonia in the city and elsewhsrs, TYore
tunately, however, both the State and City Health Department are now pre-

pared to maks diagnoses of type, and to provide serum in suitable cases.
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No extension of the work has been made in

63

the way of undertaking the study of new disease camplexes, but researches
concerning the diseases already under investigation have been taken up in
new directions, as will appear from the detalled report,

Staff. The only addition which has been
made to the staff has been the appointment of Dr Henry Maxwell Larson,
Owing to the changes in the staff which were made last year, Dr Doches
no longer residing in the hospital, the mmber of physiciana to actually
care for the large number of pnesumonia patients admitted was reduced and
it has been found necessary to request the appointment of an additicmal
man for this purposs. Dr Larson cames from the Presbyterian Hoaspital,
has had a good clinical treining, but has carried on little sclentific
work, and his appointment is only made for six months, for the sepecific
puarpose of mssisting in the care of patients with pneumonis.

. Owing to the state of her health, Mrs Vinogradw
Villchur has been compelled to resign her positicn in the chemical labow
ratory, which she has occupied almost since the beginning of the hospital.
It is regretted that she finds it necessary to leave, and hoped that later
she mv 'bo able to return to her work,

mchn-tmmumdozcop.mgnhu

been gmtod pomiuien to work in tho Hospim as' s volnntu'y auistant.
It -111 'bo remn‘oond th.t thh pomiuim m gr-ntod to or mndsgaud »
ons year ago, tut ho was umhlo to cm on locount of the war, * This yur,
however, he comes with the assistance of a fellowship grmtod'zby" the Bcan-
danavianwimsrican Socliety, and has proved to be & very valusble addition
to our working force. We now have in the hospital four voluntary sssise
tants, Dr Stillmen, Dr Blsks, Dr Levine snd Dr Lundsgaard, all well treined.

men, able to carry on research work,
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Dr A.B. Doches has been grented leave of |
absence to accompany Dr Biggs to l‘rmco to investigate the situation in re- :
gard to the prevalence of tuberculosis, Dr Doches! deperture would have i
been a great loss to the Hoaspital, except for the fact that he is going but
for six to eight weeks, and in the meantims the lnteresting studies which
he has undertaken can be carried on by Dr Avery and other members of the

't‘ﬂ.
The studies being carried om in the Hos- i

pital can best be discussed as grouped under the Adiseases being invegti- ‘
gated, though certain results do not relate directly to these diseases
and therefore will be desoribed as special studies from the wvarious labo-

Tatories.

Acute Lobar Pneumonis . Preparation of

Immane Serum,

Dr Moore has taken entire charge of this
part of the work, We bave now three horses under imminization for the
preparation of serum of Type I, three for Type II and ons for 'rypo I11,
Certain difficulties bave besen enoountered, the horses becoming lame or
111, so that the suprply of serum produced has not been as large as was
hoped :t.or, but we shall have encugh Type I serum for our own supply and
tint of the several hospitals where the serum is deing triod out, There

are still goms matters to be settled before the serum can be omunicsuy :
‘and satisfactorily produced.” An attempt has been mads to produce more 5
active serum by the’ in,‘loction ot m-m grwn oo’ -gar. ‘ingtead of the ;

washed bouillon cultures provioully cuploy-d, with the ides that by this
method more of the onpsuhr substances, which it was thmght. might have
specitic ;ntigonic'pmportio-, could be injected, The results, héwuvoi,
have not fulfilled our expsctations,

Dr Moore is alsc contimuing the work on
concentration of the serum. A most important prectical matter in commeot
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with the use of the serum is to devise & satisfactory method of standardi= "
sation. Our present method is scmewhat crude and now that the serum is be-
ing produced in different places it becomes very important that & proper
imanity unit be Lixed.

Dr Avery has had this matter under investi-
gation, ocoansiderable work has already been done, and it is hoped that by
correlation of the protection ratio __Sonll and the agglutination and

Culture
precipitation $itre of a number of sera, employing cultures of different
degrees of virulence, a fairly fixed standard may be established.

Studies by Dr Doches have dswonstrated. the
presence of & soluble material in bacteria~free filtrates of pneumccooccus
cultures and that this substance is produced at a time when the organisme
are growing at s maximum rate., That this substance is of dbacterial origin
and retains the specificity of the type pnsumoocoocus froam which it is derived
is shown by its precipitation with specific immune serum, The fmct that it
appears early, during the period of msximm growth, indicates tbat this soluble
substance may be & product of the life processes of pneunosoccus and not mere-
1y & derivative of bacterial disintegretion. Dr Doches has further demon=
strated its presence in blood of rabbits experimentally infected with pneni-
mococous, - Its existence has been confirmed by the precipitin reactiom ind ‘
by complement fixation in the filtered blood serum of nbut- feur hours -
after intraperitonsal infectiom. - smmy, he has M&h&- sabstance to
exist in the serum of patients during lobar pneumonia, These’ ‘studies of m-“
Doches' led him and Dr Avery $0 seek its presence in the urine of p.timbl
suffering from pnmmoﬁis. They have found that it may be d.mmtrstod with
oonsiderable frequency in the urins of patients suffering from infection
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with any of the three fixed types of perumococcus. It has been found as
early as twelve hours after the initial chill in the urine of a patient with
pnsumonia dus to mucosus infection, and has persisted during delayed ruolu;
tion of & Typs I pneumcnia, Routine examinations of the urine are made in
all cases to determins its appearance and disappearance with reference to
the clinical course of the diseasse, its relation to prognoais and its sig-
nificance in facilitating an early diagnosis. .I‘.: is present in the urine
of about two thirds of the cases, especially in those most severly infected,
80 its datection is already of considerabls practioal diagnostic and prog-

nostic walue,
Chemical studies s0 far made show that this

substance in urins has the following characteristics:~
1, It is thermostadble, resisting bdoiling.
3. It is not removed from urins by extrection with ether
3. It is not precipated by heat and scetic acid,
4. It is soestone-insoludle and 1s precipitable by alcohol,
5. It is precipitated by colloidal irom,
6. Its immmoleogic specificity is not changed by diges-

tion with trypsin or urease.

Detailed study is being made of the fate of
this soluble substance in normal and immune animals, and its cocurence in
the blood and urine of prorhnntllly infacted rabbits.

. Dr Avery bas also been making & study of .
the cutanecus resction to pweumocoocus and its products in normal and im-
sune animals, with the hope that scme knowledge might be gained of factors
concerned in pnomooooonl 4nfection and resistance. By producing a localised
ohronis pneumococous infecticn, rumning & self limited course sad termines
ting in recovery, it was thought that the phenamenon of cutansous hypersen™

sitiveness, if present, might offer a method of sttack, and = secondly, that
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the intrademmic route might afford a means of studying the primery toxic
action of certain products of pmeumococcus, such as its hemotoxin and the
soluble substance to which reference has been made., The results 8o far have

been suggestive, but the study has not yet progressed sufficiently to warrant

further report at this tims,
Dr Blake has been making soms further studies

conocsrning the nature of the process resulting in methemoglobin formatiom by
pneumocoocol and other oxidation reactions associsted with the growth of poeu-
mococoi., It had been found that if pneumooocol were mixed with immmne serum
and then red blood cells wers later added,no methemoglobin formatiom occurred.
In this reaction agglutination of pnsumococci occurred and it was question-
able whether the failure of the reaction to occur was due to ths inhibition
of oxidation proocess of the pneumococcus, or whethsr the inhibition were in
some way associated with agglutination. By & simple expedient, shaking the
mixture of immne serum, bacteria and red blood cells, so that agglutination
is prevented or delayed, it has been found that the inhidition does nmot occur
meking it probable that the inhibiticn is merely mechanical., The further
results of the study will be reported later,

_ Fate of antibodies after int_rsmoul injection
of serum, In @ predous report, mention was made of the observation of the
fact thet, although sgglutinins may be present in the blood serum of patients

suffering fram cupyin;,_not tnly were no igglutinins present in the fluid |
chtained from the chest, Mt such & fluid might inhibit sgzlutination when
added to » mixture of serum and basteris, Experimental studies in animals .
showed that this 1nh1$1£1ng power may be péuouod by dtho: mﬂmtory
exudates produced by the injection of pneumococcis - Studies weres then made
concerning the disappsarsnce of agglutinins from the blood Zollowing the
intravenous injection of immne serum into infected and normal rabbits. It

has been found that in infacted rabbits 1t is difficult to produce as great

RIS
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a concentration of ngglutining_ in ths blood and, moreover, in such cases
the agglutinins disappear fras the blood more rapidly than they do from
the blood of rabbits which have not been infected. Curves of the agglu=
tination titre of the serum of human patients being tresated with serum are
now being mede, samples of serum being collected every few hours. It is
found that in the severely infected patients the agglutinins introduced
in the immine serum disappear very repidly, and it is difficult to produce
any considerable persistent conoentration of immine bodies in the blood,
On the other hand, in ths early or modsrately infected cases, the agglutie .
nins introduced remain in the ciroculation. The clinical course shows a

a direct relationship to this phsnomenon, These observations offer an
explanation of why 1€ is so important to treat the patients early, and why
in the severe cases soc much larger amounts of serum are required,

All these observations suggest that bacteria
when growing in ths bedy, produce substances which neutralize ths imnmunity
principles. They therefore also show why it is so difficult to influence
loocal processes by general passive immunizetion. The difficulty of affect-
ing a local process is dus not only to the difficulty of causing the im-
mans bodiss to penetrate the walled off process, but also to the fact that
in the fluids of the local process there are accumilated substanceswhich
neutralise the Miﬁy factors, These facts are possibily of quite wide
applicstion, They sgree in same measure with the observations of Bsil om
which the aggressive theory is based, though the interpretation is some~=
what different, Whsther ths neutralizing substances ars identicael with
the precipitable substances now being studied by Dochez and Avery is not
certain, though it is possible that they may be identical.

‘ Dr Stillmen is continuing his studies con-
cerning epidemioclogy. Sputum is now being collected from all ths persons

living in the houses frow which pnsumonia patients coms, and a study is
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@180 being made of the dust of the rooms occupied by pneumonia patients
before their admission to the Hospital., Dust has been obtained from the
home rooms of 18 of our pnsumonia patients. From ths dust of 11 of these
rooms, pneunococci were obtained., In 4 instances these meumococcl were
of Type I, the same as the type infecting the patisnts; in 2 instances,
Type II, also the same as the infecting organism, and in ths other cases
they belonged to the undifferentiated Group IV, Dust from § similar houses
in which no pneumonia was present contained in 3 instances pnsumococci,

all o:r‘ Type IV,
A description of the study made in one case

shows the plan of this work. This patient was admitted to thes Hospital
with pneumonia ‘dno to pneumococoil of Type I. Sputum was obtained from the
three other members of the household and one dsughtox", 5 years old, was found
to be a carrier of pnsumococci, Type I, Ths other two members of the house-
hold were negative., Dust, however, obtained from the room previcusly oc-
cupled dy the patient in this house showed the ;:rounce of pneumococci Type
I. On December 10th this child was sent to board in another housshold. She
remained there but three days. Six days after she lert,'n child in this
house came down with pneumonis, also dus to pneumocoocol of Tyre I. The
cultures from the @tm o:t the other members of this household were noga-; _
tive, but from the dust of the floor of this houss Frewmococod of Type I |
werse i.olatod. When the duughtor of .the origind patieut left thi- hnuu-

'hold in which lh- was boarding, on the th.trd day, she was sent to mothr
‘house in tha Brenx to board. Yo cases of posumonis developed in this hmu~

hold, however, and cultures frem the sputum of the msubers of the runny
and alse from the dust obtained from the houss did mot show the presence
of preumococci Type I. Later the child was sent to Brooklyn and while

cultures from the sputum of all the meswbers of this house were negative,

dust collected from the room 6cmpied by the child showed the presence of
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the specific Type I pnsumococcus, Later studies of the child have shown
that the specific type pneumococcus has disappeared from her mouth,
Several instances which seem to be contact
infection or infection from the same scurce have been studied, OCne woman

admitted to the Hospital had previcusly besn mursing her child at home,

alick with nrnevwmeania n
e VY& Ve w’m‘-. &

mother wers found to have

a Type I pneumococcus infection, A few days ago an sctor froam the Irving
Place theatre was admitted to the Hospital with Type II pneumococcus in=-
foction. The day after he becans sick a fellow actor, who ocoupied the
same dressing roam with him &t the theatre, also bocam 111 with pneumonis,
and also had an infection dus to Pnaumcﬁcmn Type 11.

This kind of study entails a great deal of
work, btut it 1-' hoped that hy 6bta!mi.n_g a large mass of evidence we can
determine whather or not we are jmfifiod in oonnidaring poeumonis dus to
thews specific types ss contact infections.

Dr Palmer has been carrying on further studies
concerning acidosis in meumcnis., This study has consisted in an utimtion»
with Van Slyke's apparatus of the carbon dioxide combining power of the blood
plasms, and & study of the urinary excretion as follows: _estimation of the
hydrogen in concentratiom, titrstable acidity between the § of 5.0 and '7;4,
determination o::'umnuﬁa phosphates, From the data thus obtained it is ‘_
possible to calculate the amount of free organic acid 1n tho urine ltl; =
af 5.0 Blood snalyses revesl the fact that cne seldcm finds severe scidodis
in preumonis. The lowest combining valus was found in @ moribund patient,
36 volume per cent; usually it seldcm goes lower than 45, volume per cents

- While still at the Msssachusetts General Hos-
pital Dr Palmer observed by titration i.nﬁ i:hosphoric acid determinations that

the urine of pneumonia patienfs oftens contains a weakly acid substance other
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than phosphoric acid and not B-oxybutyric acid. By ether extraction and sub-
sequent purification a crystalline substahce of elementary composition and
molecular weight correspdnding to the formula 83HgOs has been obtained. Dr
Palmer is engaged in further purification and the attempt to determine iys
structural composition, which is umaual, as the subatance has the properties

of neither the low molecular fatty acids nor of an alcohol,

Othsr studies in thes bacterioclogicsel laboratory.

Dr Ghickori_.ng in addition to his duties as Residdnt Physician has collabora-
ted with Dr Bull in the production of a potent antityphold horse serum. A
horse has been immunized intensively by the intravenous injection of live
typhoid becilli, and up to ths present times four bleedings have been made,
with a yield of about 12 liters of serum. This serum has an agglutin titre

of 1102400 for certain strains; ths one-used for the purpose of immuniza-
tion and the 'Bmlinlf (U.S.Army)strain, For other strains the agglutinin -
titre is 1-12800 to 1-51200, Through the courtesy of Dr Gay it has been possible
to soquire about 60 different streins from human cases of typhoid fever of

the Pacific coast., It has been found that with certain of these strains,
about 15 in mumber, which are culturally B, Typhosus, ocur serum -gglutihatu
only in dil’utioni of 1-50 to 1-800 or less. Recently scae of these strains
have been used in the fufther immmization of the horse, and this has been
sccompaniﬂo'labby\ a moderate increase in ths agglutinin titre of the serum, -
Further work om this point in is progress. By concemtrating the antityphoid
serun by using the Banshos?-Cibscn ammonium sulphate method, which is the
method usged for the .conconbra.tion of diphtheria antitoxin, we have found tint
almost the wf:olo agglutiniix content of the serum is contained in that fractiom
between 32% and 54% saturation with ammonium sulphate or roughly in the pseu-

doglobulin fraction, This would seem to be & practicsl snd convenlent method

N
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for concentrating antityphoid sei'm_&. Fram the work of other investigmtors
and more especimlly from certain experimental studies of Dr Bull on the
nature of the mechanism of immunity to the typhoid bacillus in aninels, potent
concentrated antityphold horse serum wculd seem to offer a very useful instru-
ment for the study of lmmnity to the typhoid bacillus in human individuals.

made
Tt 1s hoped that an oppotunity to meke such a clinical study may be/ possible

next summer,

Disbetes

Dr Allen is contiming his studies concerning
exrerimental diab;tes in sanimels. Certain diabetic dogs have been kept under
observation ever since Dr Allen came to the Hospitsl, so that observations
have now besn made on lomo of them over very long periods of time,

During the past summer much attention has
been given to the effects of fat feeding in momisl and diabetic aninels. The
observed oﬂects of fat feeding are olassifiable in four divisioms,

1. _Effect on Acidosis, It is wellkncwn that
the ordinary laboratory animals show no ketonuria on fasting. There is no
distinction between carnivora ard hesrbivora in this respect. Tha experi-
ments confirm the statement of Neumann and others, that young puppies show
fasting ketomuria, Their weskness is the main difficulty for experimental
uses. Adult dogs become subject to acidosis by partial pancrestectomy under

three conditions. - - ‘ o
_ As Acidosis on feeding, Suitable fat diet

gi'vuA; riu to scidou-" in severely diabetic dogs posussiné sufficient powei'
of fat digestion. Breskdomn of digestion is the principel difficulty o be
aveided, With successful managenent, the acidosis proceeds to typical diabetic
coma, The fat retion employed has generally been 100 to 250 grams of suet

deily., As in human dimbetes, protein and carbohydrate failed to stop this
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acidosis, s0 that dogs go into coma on full mixed diet, The carbondioxide
capacity of the blood plasme fails only in the most severe later stage, tut
in coma approximeates that of muman patients., Doses of alksll easily main-
tain the blood alkalinity, but do not perceptibly lengthen life. The ex-
cretion of acetons bodies is gensrmlly much less than in human patlents,
but the concentrmtion in the blood is fully comparadle,

B.__Acidosis on fasting, VWhen a dog with

potentially severe dimbetes is kept free from glycosuris and gradually fate
tened by means of a low protein, high fat diet, glycosuris ultimately develops
and a condition can be attained in which the animal develops fatal acidosis
on fasting, reproducing the conditiom and the symptoms ocourring in certain

human patients, _
C, Acidosis without glycosuris, Partisl

pancreatectamy creates susosptidility to acidosis even when glycosuria is
entirely prevented by suitable diet. Such animals on suitable fat diets
develop ketomris far more readily than normal dogs.

3, Effect on Glycosuris, | Tat feeding alone
never gives rise to glycosuris, but in suitably predisposed animals free

fram glycosuris on a given diet, the addition of fat results in ayéomrh.
The production of glyoomria by feeding fat to dubotio psthnts free from
glycouuris bhas -J.rond.y been mtntad.

3, Productien of Intoxication in Nomsl
Animals; _ ‘Ymng puppiu are muy
Killed by excessive Sat dist, ewpecially by feeding Jure fat after fasting
for & few days has produced -ketoruris, Adult dogs oan;bo made to develop
both acetomuris snd intoxication if the fat feeding is pashed long emough.
There is no parallelism between the production cf scetone bodies and intaxie
oation in these animals. The symptoms are loss of hair, ecsems, loss of

weight, snd wvery pronounced terminsl staxia and generally convulsions,
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4, Effect on Li &, Partial pan-

createctoamy occasions only a slighf lipemic tendency in the absence of
glycosuria, snd glycosurie produced by phloridzin is known to be accom-
panied by only a slight lipemia, but when the partially dlpnnqmtized
animals are allowed to develop severe glycosuria, they become susceptible
to true diabetic lipemia on fat feeding. As high as ten per cent fat has
been found in their plasma, |

The experimesnts indicate that acidosis is
not dus solely to lack of carbohydrate, but that the pasncreatic functicm
4s somehow concerned, possibly indirectly through the liver or otherwise,
The studies further furnish evidsnce that diets of low protein and high
fat, such as were provioinly‘ reccamended for diabetics,are improper and

in animals may even induce a fatal outcame,

Dr Fits, with Dr Van Slyles's sssistance,
has been working on the applicaticn to blood specimens of Van Slyke's
zethod for the determination of acetone and B-oxytutyric acid. Blood
or plasza is fresd from protein with colloidsl iron and the filtrate
treated ss desoribed elsewhere. Blood from normel individuals shows omly -
1=2 mg. of acetone bodies per 100 oo, blood, while that from disbetics -

may show 160 mg. or more. P S ST L
" Dr Stillmsn and Dr Fits ars preparing to

study the relationship between the total metabolims of disbetics(i.e. the
sacunts and proportions of fat, protein, and cartulydrate burnt) end the
formation of dlacetic and oxybutyric scids; Tor dotom:l.ning the COg ex=
cretion and oxygen consumption, £rom which the fat and carbohydrate come

bustion are calculated, s Tissot spirometer capsble of holding 100 liters
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has been calibrated, For axybutyric and diacetic acid determinstions we
have the new a.nd accurate methods devised by Van Slyks. It is hoped to
ascertain by camparison with normel individuals whether, as at present
believed but not known, the formation of "acetons bodles® in diabetes

is dus entirely to the low amount of carbohydrate burnt, in proportion
to fat and protein, or whether the dimbetic has a specific tendency to
form these substances, and gensrwtes them whcn metabolising amounts of |

cerbohydrate, fat and protein such as would not give rise to acetone bodies

in normel ixﬂividanll.
As by~products of this investigation it is

hoped to obtain nccurs.to data on the relationship between the comcentratiom
of acetone bodies in the blocd and their excretiom.

Acidosis, Work by Dr Palmer is under
way which promises to clarify the significance of the "allmli tolersnce?
or*allali yetention® test for acidosis devised indspendently by Palmer
himself, woricing with Bondoraon,md by Sellaxds at Johns Hopkins., The
bicarbonate dosage per kilo body weight required to turn the urine alkaline
is being compared with the bicarbonate ommtrstion of the plasms at the
time the dosage 1s started, The preliminary results indicste the following:
The urine turns alkaline when the Plasme bicarbonate concentration oxcud- L

4 U

0.036 mlouulu'," which is about tho maacimom noml limit, If th- body ﬂuidl

be Galoulsted at 7/10 the body weight, Which is approximately oomct, -nd T
assumsd to have the same bicsrbonsto content as tho pluma. onmgh uon.rbmto_ o
bas to be taken to raise them all to sbout 0,036 molecular bicarbonate u:m,f'?n.
the urine turns alkaline to litmis, The alkali rotontion test therefore ap-

pears to constitute s titrstion of the biosrbonate content of the entire body
as indicated by analysis of tho 'plli.m.;. If this statemsnt stands the tests
%o which it will be submitted, it will enable cme to caloulate exsctly fram
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the plasme CO, the smount of bicarbonate required to correct any observed
degree of acidosis. The dose needed will be 1.40 g,.of NaHO3 per kilo body
weight for each per cent by which the plasma CO; falls below the normal
valus of 60 per cent, Thus, a person of 70 kilos, with & plasma €O, of 25

70x356

percent (severe acidosis) would require = 61 g of bicarbonate. In

e few tests on disbetics this mode of 'cnlct‘x?-.tion hes seemsd to be quite

accurate,

Heart Diseass, Dy Coln, Work is being con-
tirued on ths action of digitalis, In sccordsnce with cur plen we are study-

ing patients who fall naturally into groups in which the prominent features
are cedema, alteraticn in rhytlm, and elevation of blood pressure. At first
the work was oonﬁ.nnd to oburving the action of the drug in omses in which
the rhythm was normal, thes blood pressure not elevated, and no ocedsua p'xvunt
ﬁor- we found that, except in hearts spontanecusly sudbject to change in rate,
no fall in rate took place; that there was no influenoce on cutput or urine
and no change in pressurs., We are not yet ready to maks gensralizations on \

the latter part of the study, _
) The study of the action of digitalis in pneu-

monia has bom-cmcludnd;.\’ We wore able to show w}th the oriteria we uud;,in :

" non-febrile cases “ namely the alterstion in the suriculosventricular inter- .

vel and in the T wave, that.the smme effects were noticed during pneumcnis.

In the omses to which dlgitd:l.om given, both conmmt'ioa time and the T wawe

changed in 'I‘#, the T wave nlm in 16%, the mriculmtrimhr mtornl

" in 24; 97.2% in all, In those cases where no digitalis was giv'n, no cbange

ode- i‘n-8.8$. ‘ ] S
_ _ The tm required for this effect to take place

is, nhtiﬁli:m long. 'o'vm sccordingly making obssrvations by ine

jecting strophanthin intravencusly with the view, first of asosrtaining whether

the criteria we bave employed in studying digitalis acticn are available, and
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secondly, in how short a period an effect can be obtained., We believe it

~1

necessary to observe the following rules in selecting patients for meking
these observations; first, that digitalis in no form was administered be«
fore the injection, second, that a standard crystalline strophanthin is used,
third, that the proper dosage 1s found, Juture requirements mean that the
ctllection af sufficient data will require rather a long time. |

Ve have recently observed in taking humen electro=
cardiograms tiat after bleeding a patient and also after the ingestiom of a
large amount of water, the T wave ot the curve is not only altered 1ln form,
but also changed in direction. In view of the fact tbat, except for & few
definite cmuses, tb‘olo‘ctrcuuuogrn is considered not to alter, this tind-'
ing s considered of importance. Dr Morison is making experiments with the
view of explaining thess phenomena. |

We bave now began to include the peripheral
oirculation in cur study of the action of digitalis. JYor this purpose Ix
Morison is employing optical registration, The behaviour of the radisl artery
is recordsd by s modification by Wiggers of the Mackensie receiver and the
volume clnngolo!thnlﬂnwiththlplotbymgrlph. So:tu'blllbooncm-
cerned with the tochuqno moouor,y to meking curves ocqnnblo whon ebtdmd
at mtervn.l, the tom of th. lppnntus, its uddustmnt, the tom(_pontuul.ot

bo:l.ng tho hctorl nqniring pnlin:l.n-ry ntu&v

| Dr leuy's. woﬁ: h ocuploto an:l -.bcnt to bo 1

[
,,,,,,,,,,
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pu‘bli.hod. Hil prohhn oonsiltod m‘th.ly 11: ﬁ.ncung whotbr amnyl nitrito

~ when mhsled m able to nliow pu.rtm haart blook. To do this it was . ‘-‘,}
necessary to provide & memns for producing this conditicn. For this he ased
crystalline -g--troph-ntmn, mootmm.buntmhmrao - 40% of the
ostimated hthl dose. Dags recover :trall this. Hs failed in being able to

bring on block uniformly, but .ooqu-h.d it sufficiently aften to show that
anyl mitrite had the sction he sopposed. Ke compared this acticn with that |
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of atropine and found them s;milar. He was also able to show that atropine
had in the early stage after its administration a very decided stimulating
saction on vagus inhibition as shown by the iong'th of the auriculo-ventricular
conduction (P ~R ) time, snd that this action might take place independently
of its motion on heart rate. This is an observation which confirms one pre=-
viously made by Colm and Fraser in patients, Another point of much interest
which he established was the following:« It was thought that the failure to
produce a contirmous block may have been due to the use of the glucoside stro-
phanthin, Accordingly an attempt to obtain a more contimcus block was made
by using the whole drug in the form both of fluid digipuretum and also a fluid
oxtract of digitalis, These preparations failed as 4id strophanthin, and in
exactly the same way., Contrary to what we experience olinioslly, digitslis
when given intravencusly acted as quickly and the effect lasted as short &
time as when strophanthin was given. There is in this experiment a possible
reason for altering our idess relating to the difference in action, and come
sequently in use, between the two drugs.

Dr lavine is carrying on experiments cn cats
to see whether digitalis acts by virtus of the comcentrstiom in whioh it s
present, or by means of the absclute mmount af the drug which hu ‘been abv
sorbed by the heart muscle. Previcus experiments have mt dlo:ldnd th. point._

.The work done here was shown thtvmzc-_n expect a certain per oont(bom
20 and 40 ) of the minimal lethal dose to bring about an Lrregularity of ﬁhi‘-"

~ heart, - The 1mgu1ar1ty uluany couut- & oxbmy:tolo ct nntriculn' or:l.g:n.
» 3

The time rmiud:orth.u eomx-umuaoutmm. n'th-u-"'
. periment is ltoppod haro the cats roomr. Ie tho optim cmtrstim hu
been used, an increase in concentratiom ought nmot to shortem the time To= .
quired to cmiss the effect looked for. If it is the absolute amount which

is required, the effect locked for should sppear earlier. -The fact that dogs
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survive injection should facilitate the work, The attempt was made at firat
to record thﬁ observaticns with myocardiographs attached to the exposed heart
the animalas being snesthetized. This method has been unsucceasful, for the
animals did not survive long enough. The electrocardiographic method of
registration which is now used will permit extended observatioms, lasting

several days, if required,
Dr Lundsgaard is co~orerating with Dr Colm

in studying, by chemical methods, the mimte volums of the heart cutput in

patients with heart disease. 7Two methods are being tried out. (a) Deteimi-
nation of the difference in oxygen content between vencus and arterial blocod.
From the difference the oxygen taken by the tissuee from & liter of blood

may be calculated, and from the latter, and the oxygen consumption per mimite,
the mumber of liters of blood passing the lungs per minute can be estimsted.
The arterial oxygen is determined indirectly by saturating venous blood with
air, (b) A similar method of Haldane's based on the difference between
venous and arterial carbon dloxide contents, and the carbon dioxide excre-
tion per mirmte. The sources of error in each method are at present being

studied,
An ocutgrowth of the above problem is a study

of the relationship between lung volume and the externsal chest measureasnts ,
which has ylelded information that appamently enables it to estimate ths per-

centage of total lung volume which is functioning in a given individual, The

chest measurements taken are the haight of sternum, dorsi-ventral depth .
measured from sterrum to spine at the height of the third rib, lateral messure~ :

ment at the fourth rib,’ These three figures multiplied together give the:. .

Lttt

volune of a rectangular primn as high as the sternum, and as wide and deep - - |
&s the chest, mesisured at the points chosen, The ssrating volume of the lungs
is measured by having the subject breathe into a bag containing two liters

of oxygen until the gases are completely mixed, for which purpose three ex-
Pirations usually suffice, though more are taken. The vﬁluma of air in the
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ldngs is thcn' calculated from the nitrogen content of the mixed gases, It
has been found that during respiration at rest the normal man or women has an
serating volume measured midway between expirstion and inspirstion from 31
to 37 per cent as large as such & prism, the variation being only * 3 per-
cent from 34. Three tubsrculosis patients in each of whom one lung was com=
Pletely collapsed by artificisl pneumothorax showed mtly’ half the normal
sereting volume, viz. 16 to 17 per cent in the above units. One patient be-
fore pneumothorax showed 29 per cent (omly a little below nommal), after poeu-
mothorax 16 per-cent, The method will be tried on pneumonia patients to es-
timate the lung involvement,

A ssoond problem has been the development of a
rapid method for oxygen determination in the bdlood, It appears essential
to get the results before the blood has stood as long &8s required by the Bar-
croft method. It appears that the principle of vacuum extraction utilised
in the determination of plasme carbon dioxide can also be applied to oxygen
determination, the hemoglobin being treated with ferrocyanide and the oxygen
set free extracted by shaking for a few seconds in a Torricollhﬁ vacuun,
after which the gas obtained is measured. The details are not yet complets.

Nephritis Work on this subject has been tem-
porarily diminished owing to the departure af Dr Mclean for China, He has
been at the Hospital for a short time this fall to complete work previcusly
reported, and to get it nnd;r for publication, This is now campleted.

A study of certain problems relating to nephw
ritis is now being undertaken by Dr Palmer, especially the question of salt
end water regalation and the nature of osdsca. It is planned to approsch the
problem by the study of the physical and chemical properties of the serum,

namely the molecular concentration(freezing point) and total electrolytes

(conductivity), the sodium chloride content, CO2 combining power, phosphates,
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urea(including rate of excretion) and varistions in blood voluxe. Dr Palmeris
training fits him especially to undertake this problem and with the assistance
of Dr Van Slike and Mr Cullen it is hoped that important information mey be
obtained,

Other Studies in the Chsmical Laborstories under

Dr Van Slyke's Direction,  The chemical studies of Dr. Fitz, Dr Palmer and

Dr Edgar Stillmen and Dr Lundsgesard previcusly mentiocned are being carried mn
in the chemical laboratory under the direction of and with the asaistance of
Dr Van Slyks. In addition to thsse studies, & mumber of other investigations
are in progress by Dr Van Slyks and his assistants,

Work is being comcluded on certain details of the

beta~hydroxybutyric acid determination. The different factors capable of in-
fluencing results have been studied, such as temperature at which the oxy-

butyric acid is oxidised to scetons snd the concentration of the different

reagents, vis. sulpmric acid, mercury and dichromates: The work is prace

tically conaluded now, and the method in its present form enables cne to
determine oxybutyric acid not only more accurately, but much more simply tlnn
heretofore. It is necessary merely to mix the rugont-'md the urine in an
Erlenmaysr flask, boil under s reflux ccndenser for 60 to 90 mimtes, and weigh-
the precipitate of mrcnric-mlhtomtcn. coxpound tﬁnt forms, The proci)i-

‘tate can be redissclved in 5 por osnt E Cl. and doubtless be dntominod by

titration of the mercury. lhthodl for this will be tested, althcugh tho prol .
cipitate is © won ‘adspted to oenmimt weighing that ti.trstion can not
offer mich ulvmt:go when & bslanoo and drying oven are availablo. The
*"rreformed acetons" _(n.cotonund discetic acid) is determined the um. way,
except that no dichromate is sdded to oxidize the oxybutyric scid,

. Mr Cullen has arranged electrical apparatus for an
accurate study of the hydrogen ion concentration of the blood, and we hope to

£ind what degree of acidosis(acid retention) usually occurs in diabetics befoye
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the neutrelity-regulating mechaniam dreaeks down, and actual change in the
reaction of ths blood occurs.
With Mr Cullen the work on the fate of protein

digestion products alsoc will be contimued. The present point under attack is

the 0ld question as to whather intermediate products or only aminc acids are

absorbed into the blood from the alimentary tract, Preliminary experinments

have given data which indicate that during the early stages of digestion in-

termediate products are absorbed, but during the later stages only amino acids,
My Cullen ig alsc engaged in a determination

from & new standpoint of the scid comstant of carbonic_acid, This constant

is of importance in studieas of the noutrsiity-mguluting mechsnism of the dody,
and there is at present disagreement concerning its exact magnitude,
Dr Avery is completing his biological study,

by the rrecipitin and complement deviation tests, of the jdeptity of the

Saseins and albumins of humen and cows' milk rnpoqtivoly. The proteins

bave been prepared in urusual purity by Mrs Vinograd-Villchur, who sctuslly
obtained the albumine in crystals. The results show that the albumins from
the two milks are entirely different, the biological test agrseing with the
results of the chemical investigations underteken at Dr Holt's suggesticn

and reported last Jums. The biclogical test, however, goes further, sad . |
shows that even though the albumins should sach be & mixture of proteins, the
albumin from the milk of ons species contains none of the proteins of the o

slbumin from the other species. The work on the oaseins is not yet ccamplete.

Cepocer The study of the treatment of cancer
by the use of X-rays has not proceeded sufficiently to permit any conclusions

to be drawn., The problems which are presented for solution by this study are:-

1. Is.the effect of X~rays on humen tumors direct ahd local, or is
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is 1t a general effect, as the animal experiments would
indicate?

2. IT it 1s a general effect, is this due to, or at any rate
asacciated with, a lymphocytic reaction?

3. If this lymphooytic remction is important, is it poseible,
by paying specisl attention to this factor, to make X-ray .
treatment more effective?

It is readily seen that the whole problem is
quite complex and so far as the studies on humen patients are concernsd ths
solution is beset with considerable d.irﬂdalty, for great care must be taken
to do no harm to the pétienf.. Since at the timd the work waa commenced little
or nothing was kmown in regard to stimilation of the lymphooytic reaction in
lnmaix patients by X-ray treatwent, before the clinical studies proper could
be started with any prospect of success it was nscessary to try wvarious
degrees of dosage, kinds of rays, etc. in the hope of producing the desired
reaction., This is the kind of work that has been done, Delays in the re-
arrangement of the X-ray plant have gsomewhat intarfered with the work, but
in spite of this progress has bsen made., The studies on lymphooytic i'o-
action must, of course: be made oh patients suffering from cancer, and in
carrying out this work very careful and repeated blood exsminations must
be made, the clinical course must be carsfully followed ,the Y~ray treat-
ments mist be accurately given, and given according to a well thought-out
plan, subject, of course, to modification depending upon changes in the
patients' condition.

This work is being directed by Dr Murphy, who
is assisted by Dr Morton in the clinical studies, and Dr Wetherbee who ad-

miniatars the treatment,

F
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The progress of this study must for the reasons
I have mentioned be of necessity slow, and the fapt that already important ob-
servations have been made is gretifying. 26 patients have so far been treated.
It has been found necessary to keep these patients in the hospital only for
short periods aof time, as they can return as frequently as needed for treat-
ment and examination, |

It 1is too soon to speak of clinical results,
Four of the petients treated have died. With perhaps two exceptions, the
other cases have either remained stationary or have shown small but distinct
improvements in the local conditions. The clinical results then, while not
striking, are distinotly encouraging. In many cases it has been possidle to
cause a distinct lmhooﬁic reaction, in others this has been impossibdble,
The expsrisnce so far has not bsen insufficient to say whether or not there
is a definite relationship between the lymphooytic reaction and clinical course,

though the observations so far mede support this hypothesis,



