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REPORT CF THZ DIRECTOR C¥ TYE HOSPITAL.

April 1922.

During the perioa sirnce the last report wes written no
fundamental cnanges have been nade in the general pian ¢f work or
1n.the chief problems engaging the attention of ths hosgital staff.
The loss of an unusually large mumber of the members of the staff
to accept academic positions elsewhere celayed progress to some ex-
tent during the early part of the winter. Moreover, much of Dr
Binger's time was occupied with the trip to South America and Dr
Lundsgaard and Dr Linder dicd not arrive until Februery. However,
the hospital now has a fairly large staff of workers, and the organ-
ization of the work is more satisfactory than it has besen for some
time.

Following the deperture of Dr Austin, Dr iiorgan acted as
resident physician until the arrival of Dr Lundsgaard, and he carried
out the dutles of resident in a very efficient mamner. As he was

the only assistant engaged in ths care and study of patients with

. acute respiratory diseases, the number of thess patients who could b2 =

admitted m“’néc:es'sariiy limited. ' Nevertheless, during the eéidem:l’é'
of influenza it was possible o study a mumber of patients suffsring

from this condition, and information regarding the climical featuros

. and evidence relating to etiology were cbtained. Considerable at.--

tention is being ziven to the study of tha disturbancas of respira-
tion in pneumonia, and the oxygen chamver, which was built last yeeor

in Ward 6, is proving to be of much use {n this study. It is be-

ligved that through its employment a yumber of important questions




rélating to the patnology of respiration may be solved.

Much attention is now being given in the hospital to the
study of nephritis and it is hoped that in tne irmediate future, ac-
tive progress will be made in this investigation. Dr Lundsgaard,
Dr Edgar 8tilluan ani Dr Linder are giving their entire tims to this
work and Dr Van Slyke 1s also puch intereated and is giving it hise
time and attention.

The following reports indicate the character of studies
which are being carried on in the laboratories and wards ard describe

the results which have recently been obtained.

Acute Rheumatic Fever,

Dr Swift, Dr Miller and Dr Boots.

Aa the physiciena of the city are becoming accustomed to
apply to the hospital for the admission of their patients suffering
from this disease, the study of acute rheumatic fever has been facil-
itated by & fair supply of clinical materizl. . One difficulty is

that the pa;iiehts are often not referred until several days have

elapsed following ths onset of the acute discase. In the considerz.-

tion of acute diseases in general, especially from the viewpoint of
étidlogy; the désiﬁbility of seeing the patients at the onset is
self-evident. As we are contimuing to ocbserve all of the patients
who have been under our care for the past two years, and to readmit
to the hospital any of them showing evidence of recurrencs, we have
a better appq';'tunity to pee these early stages. ‘
The value of & detaliled and prolonged clinical study of a

comparatively small group of patients suffering from a digease of
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such obscure mature is becoming more and more evidenv. From our ob-
servations we are gaining the impression that in many patients the
natura of "the rhewatic Infection" iy similar to that seen in syph-
ilis: there arg alternate periocds of activity and latency. In
zany of the patients it is hard to explain the recurrence of rheuxa-
tic manifestations on any other ground. The various sc-called spe-
cific anti-rheumatic remedies -~ such ag salicy.etes ur atovhan and
related compounds ~ seem to act in much the came manner as do Insuf-
ficlent doses of mercury and {odides in syphilis: they control the
symptoms and signs of the diseass, but do not completely eliminate
the stioclogicagent. These anti-rhaumatic remedies are of value in
making the patient more comfortable and in preventing the severe gen-
eral depression due to prolonged active intoxication; thus the patient
is assleted in building up his general resistance, It seems to us
that recovery is brought about in a mammer similar to that seen in
tuberculosis; the patient's own reaction:tto the infection brings :
adout the cure,.

In this comnection the wadight charts of our patients have
been of considerabls interest:  as long ag the patients contiknue to .
loge weight o'r fail to regain the weight lost during the %g?fg)stag;a .
of the diseage, thers is little tendency tawards complete rscovery, ,

and relapses frequently occur. Relapses &re ‘often heralded by a -

renswed logs of walght, and are practically always accompanied by

eimilar losses. Attention to the proper nourishment of these

patients is, therefore, most important. in treatment. - It has seumed ‘
to us that a detailed study of this phase of therapy might Ya of val- '

ue, for the prevalent viewpoint. of "facal infection® and the rellef
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provided by sallcylates has directed the ettention d physic’ans avay
from other general manifestationy of infection.

During the past few months a new feature has be&ia brought
to our attention: many of tne patiencts have shown an acute rhinitis
wish many fine punctate hemorrhages in the nasal mucosa. This mey
have been & faature of the recent epilemic of "influenza'; tks nasel
mucosa, nevertheless, might easily have been tae point of entrcanca of
the virus of rheumtic fever. From these clinical observaticns we
wore led to attempt inoculation of monkeys by placing the nusal se-
cretions from rheumatic ymtients with rhinitis into the noses of mon-
keys, following the scarification of the surface of the turbinates
and nasal septum. The noses of these animals were also packed with
cotton soaked with nasal secretions from patients. It was hoped
that the resulting rhinitis in the monkeys might allow the supposed
virus of rheumatic fever to enter the circulation. At the same time
the legs of the monkeys weire immersed daily in cold water in oxder to
lower tae resistance of the knees and ankles and thus favor the im-
plantation of infection. Thus far these exmeriments have falled to

induce any of the ordinary manifestations of rheumatic fever in the
monkeys.

A detailed study is beirg made of the evolution and recover, ’*’
of the arthritis in patients treated with larges amounts of antipheu- }:
mococcus serum. No detailed reports of stuiies of this form of
polyarthritis are availadle; they are of value because a number of
observers have claimed thaf. the polyarthritis of rheumatic fever is
an anaphylactic manifestation or a phenomencn of hypersensdtiveness.

Wherever possible joint fluid is withdrawn from the serum disease



“I48
patients to comgars it with similar fluid from getients Wit racoued-
tic fever. A dotailed study of the cytolcgy of the fluid im buth
conditions is in progress.

Drs Boots and Cullen have co.pleted a gtudy cof the renrc-
tien of tha joint fluids rom patients with varicus forms of arvibri-
tis. These determinations were made: ’1) to compare “he renctior
of the exudates of the various formu o arthritis; (2) tu deierrine
if an acidity existed in inflamed joints of rheumatic fever pavieats
sufficient to permit tae lideration of free salicylic acid followiug
salicylate therapy,

It had been suggested for a number of years that the spe-
cific action of salicylates in this disease might be due to the 1lib-
eration of free salicylic acid in inflamed tissues. Most of the
determinations were made by the colorimetric method recently de-
scribed by Cullen for determining the hydrogen ion concentration of
the blood. Where a sufficient ampunt of exudate could be obtained

from the joint the electromsiric method was used.

Hydrogen ion concentrations in 27 joint exudates were de-
termined; 16 of theoe were from inflamed joints of patients 1ll with
acute rheuntic fever; 7 from potients with arthritis of undetermined

- arigin; 2 from joints definitely infected with pyogenic bacteria- "
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and 1 of the flulds was an effusion inte the knes joint of & patient .
with sarked myocardial msurﬁciency.

Results:- 'l'he reaction of the joint exudates from

patlents with acute rheumatic fever were all slightly alkaline; theix
hpdrogen ion concentration varied in pH from 7.2 to 7.38. Exudates

from patients with chronic arthritis varied in pH from 7.27 to 7.4.
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The pH of the joint effusion from the paileat with myocardial insuf-
ficiency was 7.28. An exudate aspirated from ihe Inese infected
witn Stapnrlococcus aureu® nad a pH of 6.63%, and *nat frem a "mes
infectec witn Streplococcus aenolyticus was also acld, having a gH
of 6.13. These results sacw that all thi exudaies wers slightly al-
raline excepgt taose fro. Joints infectad witu Lyozgenis hucturia.

Since 2 definitoly aclia wewiur is nocessary for tos liver-
ation of salicylic acid from a salicylate salt, anc sincs all taa
Joint exudates from acute rheumatic fever patisnts wers slightly
alkaline, it is highly improbable that fres salicylic acid can asx-
ist in thess joint flulds follosing the adainistration of salicy-
lates.

During the past winter ths patients wita acuts rheuumatic
fever ha¥e been treated with tolysin, whica 1s the trade nane of the
German preparation "neocatoyhan" and known also in this couniry as
“neocinchopeh“. Recently many reports have appeared in mecical
literaturs calling attention to the marked therapsutic and slight ;
toxic effects of this drug in various forms of arthritis. As we
have detajled studies of patients tréated with salicylates, if w;s.
thoush; Tadvieable to.carry out similar studies with the new drug ia

order fobbe aﬁle to state definitely whather there is a distinct ad-

vantage in useing either preparation. Ten patients have been treat- !
ed. The results are mors easily interpreted if the vatients are
Givided into twe classes: the artaritic and the cardiac. Tha firs:
type is characterized by a severe polyarthritis with moderate or n>

cardiac involvement; the second, by marked cardiac disease and 1itti.

B

or no arthritis.
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Apthritic type: Five patients, ail adalts, wera trzated.

The dose during tne first twenty-four hours varisal from 0.11 to J.22 of

of A gram per kilo body wveigat; or tne following dry & sindlar,
larger, or semnller dose vas given according ¢> ths appearance of tox-
ic symptoms; and for th:e uexs two or thros wee4s the dosage was grad-
wally diminished, AlY except one of the patiort,; sicwed morked
amelicration of the arthrilis on the Tirst Aoy in the otz vationt
improvement diil not occur until afier toriy -oizht hours, Antipysret-
ic action ﬁas been marked in all of tne patients; in 7”3, the texper-

aturs fell from 104° to 96°
4
therapeutic dose scoms to be greater than it is with salicylates;

F. The differance baiween voxic ard

bhence the drug has bveen diminished or discontinued before sovere tox-
ic symptoms have a';.)peared. All of the patients showed narkel sweat-
ing on the first day of adminis%ration; “wo had nousea; ncne aave
vomited; #innitus, deafness, vertigo, have veen absent or only slign®.
The urine of two of the patients showed a slight increase in albumin
and caats;'no marked or permanent toxic effact on the kidneys has
been observed.

Cardiac type: Four patients, all children were treated;

the dosags varied betwsen 0.13 and 0.26 of a gram per kilo bodiy

weight per day. In eacn caso there was a fall of temperaturs to sub-

normal within eighteen hours; this mazetwarked antipyreticAaction of
the drug in children is noteworthy.

In both children and adults it has been possible t0 main-
tain a normal temperaturé with smaller doses of the drug than were
administered on the first day; in several cases in which the drug

was discontimmed or dacreased t0o rapidly there has been a return ¢f




fever or other ¢igns indicating tlat the wnfection was $t11l presant
though dommant. Ve Lave ~léo obsegrved the onsel of signs of cardi-
ac involvement wnile tns pationt was race.viay sufficient doses of
the drug to k2.p nis tampereturs rormal. In tnis respect ncoc.n-
chopan rasamblauy trae salicriates.

Mhe study ot the cutencous nom2teds 1.ve.'iux of monkeys
ha, been completsd; 1t was 190 thcught aivisable to atieudti o L cher-
mine tke life history of the parasite. ‘AL was found thzt tne sub-
cutaneous nodules were cdue to the presenca of larvel lorus ard
possibly adult male paxusktes. The periperasitiz reaction oulckly
killes the worm and insures that it is reaoved frcm the bndy witnout
b~ing avle to ccntimis its aztivity. Tna dlis*ersy ia the »oryy
epithelivm of the palms and soles, however, fwais.a'a suitavle en-
vironzent for the female worm to matvre andé cecavinae her ¢gz laring
life. Tne ease witiv wnich the blistars hraelk insuras the dis4iiHu-
tion of tne egzs t0 ths esterral world wn:re they are in posit.em o
infect new bous’s. Vie have oeen wnuble to find any refarence (¢ ary
exaétly gimilar exampls of parasitism. 4 fres ajult male worm has
not heean found. For this roason it aas not been possible %o ~lassi-

fy the paregiie exactly. Dr Cnerles Tarcell S:iilce Las suggeusted

the fxama ' Trichosota cutanseum.

Dr Van Slylre.

The work tegun a ywar 2zo in collaboraticn with the labour-
atory of L. J. Henderson to obtain data on the respiratary chang:

in blood wss contiaved by Cullen ard fusiin uniil they «oft, wund
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since then by Hastings, Heidelberger and Neill.

The reactions, the quantitative relations of which form
the object of the study, are represented in the accompanying diagram,
presented chiefly as used in a publication last year (The €0, car-

riers of the bloed. Van Slyke, Physiological Reviews, I.)

Red Cell
Plasma. Wall. Cell,
(1) H ”O + Na Protein =
H Protein + NaH003
. (5) HCL + K, HPO, Sy
(2) E,CO, + NaCl = = KH,PO, + KCl
NaHCO, + HCl &———— 3 HC1 €3 ¢ (4) 2 KCl + 2 KHbO, <=
- EHbO.
z KC1 «+ {HHb % 026\
(8) HyCO, + K HPO, =
KHCO + KFBPO4
P H co + 2 KHWO &=
H,C0z < bHACO, > ¢ (6) 2 2 KHy
2 KHCO, + b°2
HHb + OSN
0% ? 05 < ~/

All 6 reactions are forced from left to right by increase
in HBCOS' which results in formation in the plasma of Ne.HCO8 from 2
sources (Reactions 1 and 2), and in the cells from 2 other sources
(Reactions 5 and 6). The acidification of hemoglobin that results
from HyC0; increase results in partial loss of O,, as indicated by

the last stages of Reactions 4 and 6. On the other hand, increase
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of 02 (from the lurgs)forces Reactiona 4 And € beukwards, and thersiy
througk 6 and 2 sets H,CO; fres. By these reactions oxygen pushes
CO, out of the blood in the lungs, and CO, pushes oxygen out in the
tissves to the assistance of both COZ excretion and of 02 absorption
and utilization. It does not appear that our understarding of the
nosmal respiratory processes will be as complsete as is attaimadle,
nor our lmowledge of the abnormalitlcs in Aiseaso, unt.) the quanti-
tative relationship of the above reactions are worked out, and the
technique to do so seems now to bde availabdble. A certain amount of
data has already been collected, dbut as the results are still incom-
plete, we shall report them later when they permit mors comprehensive
conclusions. The indicated ratie, in the final stage cf DRza~tions
4 and 6, of 1 molecule of oxygen freed for 2 molecules of hemoglodbin
set fres from combination witi alkali is approximate, and ths guanti-
tative relations of the other reactions have been approximated, dut
we hope to fix them closer with the technique for control of 0, and
CO, tension, for blood gas amlyses, and for blood elestrolyte deter-
minations, wkich is now in use.

| In connsction with this work Dr Heidelberger has devised a
new technique for the preparaticn of crystalline, electrolyte-free
hemoglodbin, He has found that hemoglobin under proper conditions
can be readily made to crysiallize from watar solution dby saturating
with a 4 to 1 mixture of CO, and oxygen. The crystals, which come
out almost instantly, can be purified by redissolving in alkaii, and
recrystallizing with the gas mlxture, and are finally fresd from

electrolyte by rapid dialysis through collodion tubes. By this

means crystalline hemoglobin has been obtained frea from electrolyte:
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and with its full osygen capacity. It is doubtful that this nas
been accomplished by previously available mathods.

Dr Heidelbergoer has at the same time wade definits advan-
ces in the purification of the substance discovered by Avery in the
urine of certain pn:uzcnia patients, whizh forms precipitates with
specific aniipnicumucrceus sara, The details will be reported- by
Dr Aveory.

Miss Hiller haz finished ar irvestigation of the behavior
of the diffecrent protein precipitants used in studying blood and pro-
tein djnrets, The precipltants include picric, trichloracetic, meta-
prosphoric, and tunzstic acids, collcidal iron, mercury salts, and
alconol., The amino and peptide nitroiens wore determined in the
filtrates from blood with and without the adiition of known amounts
of amino acid and psptone nitrogen. The aztion of the precipttarts
on Witte peptone solutions wes aled stadied, in order to ascertain
which ones remove most completely the ’ntermediate protein produéts,
and wkich remove the protein with a miuimum of the intermediafes{

The dats odtained will enable fature investigators to choose precip-
itants adapted to their especial objects in a way that has not hero-
tofore been pﬁssible{ The irmediate objést of this work wes toA:
ascertain conditions for studying the abeofptioh of intermediate
producfs aibng with th2 amino acida‘duringbﬁrotein digestion, We
hope to attack this broblem, which is an‘un;inished portion of the
study of the fate of protein digestion products.

Miss Hiller has also beexn preparing a supply of the unkmcwu
amino acid discovered in the hexone base frzetion of gelatin, for

future work on its constituticn.
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A¢ presert the is engaged on a meth>d for determining
blood fat in the piasma of nephritics., In the type of nephritis
known as nephrusis, tbs most abnormal factor in the composition of
the blood aprears to te the high fat content. Since we are direct-
ing especial atten don towarda thie class of patients, and prisent
bloecd fat matlhods ara elthar unsatisfacicry in accuracy (the ..cpu-~
elometric) or rugu’re considerable amuuats of blood (gravimetric)
the possibility of finding a techalque chat will yleld reliable re~
sults or small amounts of material seems to justify the attempt.

In commection with our studies of acidosis two theoretical
papers have been prepared, one of which, entitled "The normel and
abncrsal variation of the ecid-base balance of the dlood"™ has been
published. In it tha demonstration Las been made on the basis of
facts found in this ard otner laborator’es, that assoclated with
sach condition of higu, norual, o. luw ulood dpicarbonate may be e
high, normal, or low pH. fhare ars thus 9 possible and actually
observed combinations of BACCz and pH, of which only 1 is mormal,
viz. tkat in which both pH and BHCO; are normal, Fach of  the
othsr 8 conditions indicates a epecific ebnormality either in the
metabolic processes by which non-volatide acids are formed and ex-
creted, or in the respiratory processes by which the COs temsion in
the blood is regulated. For the general diagnosis of an abnormel
condition, determinations of both the gH and hicarbona‘e existing
in the circulating blood becon.les cbviously necessary, altnough in
special conditions abnormality in one factor is so characteristic,

such as *hs lov BHCO; in dlabetic acidasis, that the other can be
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neglected. In conneciion with our nepnritic servics, the astar-

mination of the aclu-bare btalance by combined gH ana BHCO3 estina~
tion has already proved of clinical valus.

For the pd estimatlion on plasra a method simgler toan the
electromaetric and mw:a tcerrate than previous colorimatric ones be-
came necessary. I+, was suppilad in tue Jorm of an dmproved colori-
matric technique by Cullen. HEo founi taat :f plasma is diluted
with 20 volumes of neutval salina solu%ion, vithout loss of €O, the
pH determined colorimstrically at 38° witn phenolsulfoneyhtialein as
indicator is identical with the electrowetric, and increasss by 0.01
for each degree balow 38°. Colorimetric determinations performed
at room temperature, with ths indicated corraction, agres with the
electromegric estimation performed at 38° with an average difference
of only 0,02 pgH. The method has alrsady been used in exgerimental
work on dogs, and 1s being employsa clinic;lly wlta rephritic patients.
It is about to ve employed by Dr Neill in a study of the, at prasent,
somewhat confused question of the state of tha aclid-base bvalance in
pn@umonia;f

The other theoretical paper is on the subject of buffer
measwremant, and the buffer values of weak acids, bases, and amphot~
eric substances, of various dissociation constants. Despite the
work that has besn done with buffers, these relationships have nut
heretofore been worked out; in fact, thare has not even bsen a wunit
for exprassing buffer effect in qualitative numerical terms. 4s
such a unit we have used the amount of strong alkali or acid reqﬁireq
to cause unit change of pH, On this basis, a solution possasssé a

buffer value of 1 when the pH changes at tas rate of 1 unit par gram



eQuivalent of aided etrong acid cr alkeli. Mathewatically ex-
pressed, the buffer value of a soluvion is _a B , wlhen dB3 is tne in-
cremant of added strong base (NaOH or KOH), i ill-l{ the accompanying
increment of jH. From the quantitative known relationships, form-

ulated accirding to the onss law, or hydr on concentration io the

ratios _ baffer 314y crd _ bwffer c2lt  (in the cases cf

frae buffer tciu free ovffrn1 mase
weak acids and weak bases rasyectivcly ac-inx as buffers) it wAs 1os

sible to dsrive by means of the different.al calculus a general
equation expressing the buffer value of any ovuffer solution, viz.
/

Buffer value, _4 B, 2.3/KC "H":‘ + HY o+ {OH]\

4 pH k(K + {142
For weak acids as buffers, K = K’a, the acid disacciation constant.
For weak bases K . ;_o_‘_l_‘i_ , where K, is the dissociation constant of
the buffer dase. 2I‘(‘};r solutiors near énough to neutrality so that
(5] ane ‘:Oif] are relatively negligiole, viz. between pH 3 and ;4.
11, a zone covering nearly all biclogical solutions,the equation sim-

piifies to

Buffer value - d B . _2.3 KC [H')
d pE (k% + (8% )2

As is evident, the effectiveness of a given buffer is different for

every [Hﬂ . The effectiveness of every buffer at sarying pH foilows

the same curve, which reaches its maximum when K= [H"j (or ~logK = nH),

and becomes insignificant when the fratio _IS:F]fa.lls outside the limite
LH
100 and _1 , that is, when -log K differs from yH by more than 2
100 g :
units. Bt its maximum effectiveness, when K= [H"} any buffer is
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half in the form of free Luffer acid or bass, half in the form of its
salt. At this point ihe vaiuz of an N/1 solurion (wrere ¢ = 1) of
the dbuffer is ,2_._.3__33 = 2.3 = 0.575. ‘ft.e Loleculiar corcentration,
(2K)2 4

and hence the molectlar weight, of a dissolv_ed bufter may be ascer-
tained by dividing 0.575 Ly Jhe cbserved maximum _gl_g_; value. The
latter 1s axporimean-elly dessrminad bv anding \mow:. zlxlcremeuts of
strong basc (¢ B', =1 /=it (.a 3, % ine sclutlor arni meaturing the
A change, (4 pH).

The [H'ﬂ of maximum buffexr velue aZso Indicates tha djsso-
clation constant of the buffer acid or base, sincs at this point (K4

» K.

~ For buffers containing more than 1 buffer group (polyvaien.
weak acide or bases, or amphoteric substancee) tha buffer value is tne

sum of the buffer values of the differant groups.

—~— -

43 =23 c [r} X + X ' ™
¢ ‘ \(Kl + E{ﬂ)? | (zcz +* {ag])a /
The above principles are Leing appiiad ﬁy Drv Hastings to a
study of hemoglobin._ ard havs already yisldad results.

- The question was recently fa.i.sed by .‘Evans, of ﬁngla’nd, as
to whether ¢lectremetric pH estimations on COz-containing soluiions
are va.lid.' Evans ~lid%mel thaé some acii is formed 't;y reductior. of
COy a4 the electrodus, and causes the pH to be markedly too low.
Cullen and Hastings have checked the matfer up carefully on phosphety
solutions with and without 005, and found theoretical ressults in heth

cases, They belisve Evans could not have been sufficiently accurat



in regulating the COz tensions 1in ais electrodes,

Tohe study of nephritis is being continusd by Dr Edgar
Stillwan, who has now been joined in this problom by Dr lundsgaard
and Dr Linder. It is our intention to porform on & considerable
number of patienta physical examimations, blood analyses, and func-
tional tests, sccording to a routine wiici will be establisued
chiefly on the basis of ths data already availavle from Stillman's
work, to follow the clinical histories of the cases ani rspeat these
examinations at intervals, and to use the data thus gained in obtain-
ing evantually as logical a classification of nephritis as may be
possible, and of treatment according to classification. It is in-
tended while these data are being accumilated by relatively short
obsarvation paricds on a fairly large rumbar of nephritics of all
kinds, to attack one at a tims certain specific problems that arise
in connsction with tne study. For exampls, as already stated, the
abnoymally high blood fat of patients of the so-called "nephrosis"
type ralses the question of the rature of the metabolic disturbanca
which causes the iipemia. Absorbed fat is mormally either burned or
deposited in the body's fat depots so rapidly that it never rises in
the blaed to the heights found in these patients. Tae questiozi ié’ .
presented as to whether such patients fail to burn fat as rapldly as
nom)..individwﬁls, and we have prepared to obtain data on it by
means of total metabolism experiments following fat feeding.

Apother epecific question is whether in so-called hydremias
thers is‘rea.lly a dilution of the blood, with increased total blood
volume, 6r whe‘i‘.her the low protein content of the blood is due to

|

decrease {n the total blood protein content of the body, without -



increase in blood volume. We hop2 %o ¢bvain information on tals

point by means of tne available bionc wol-mwe meilods,

Heart Disease.

Dr Cohn and Dr Levy.

Quinidine.-

The study of quinidine which we ccarenced last year nas

been contimued. At that time our expariments on dogs were designed
to show the effect of this drug on the behavior of the heart, fronm
the point of view of the circulation as a whole. Ve showed that
sxall doses (0.0l to 0.04 grams) lowerid the blood pressure distincti;
for a brief period of time and that a jartial racovery cnly took
place. Of greater importance was the fact that at the same time a
favorable effect on the contractile rower of the ventricular muscle
tock place. This was measured after opening the chest in the mid
line, by means of the Roy and Adami myocardiograph which gives an in-
dex of the shortening that takes place between the base and apex of
the ventricles. The question arose as to whether this effect, which
ssems to be lmportant, did mot result from the marked fall in blood |
pressure. In order to elucidate this point we compared this effect
with the result, in identical preparations, after bleeding and after
the injection of histamine. We found that when the blood pressure
was lowered to the same degree by these procedures as with quinidine,
a similar increase in the height of the contraction wave did not
occur, or if it did occur, that it was a temporary effect, wuite ur-
like the continued change in this respect- that we had seen with gnin

idine. Meaiwhile experiments om hemorrhage in dogs, rerformed b7
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ieex and Byster wers reported Ir wnlch srall Dicedings cunparable in
size to ours were produced a1d in rmizh tte siza and output cf the
heart were directly measured by X-rey #nd cardicmsters. in these
experiments as in ours, no cnange w€s noticec in the ocutput of the
hears,. e have corraboration then thal smill hemorrhiges of about
1 per cert cf the body weight are uot follou:d hy a chaage in ~atout;
this is the conc'tsion to waicn we 2w o, urfiaz the yosardiograph,
which gave us a linear measure rather ib:n tlie cubic ons of thoe car-
diometer. Vie think we are tha msre jucti-ied, since having insti-
tuted this comparison w!th the effect of histamine and of hemorrhage,
in concluding that there is an effect on th3 contractile power of
heart muscle, quite apart from any effect on blood pressure. In
what manner the increase in the contractil. power of the ventricla is
brought about we have not asccriained.

This year we have addressed vursialves more especially to
the effect of quinidina on certain functicas of the heart mmecle. A8
will be rememberad that in 1908 A. G. Mayer showed that in medasa )
prepared in special ways a single impulse could be sterted at a givew
poin% of a ring of mascle tissue and that the impuls? so started would
course around the ring, returning to the point at whlich it begen and
would then contimme arovnd the ring agein performing thir circuit jin.-
definitely. Mayer believed that this was a type of coniraction wave
which, although obviously possible, the #tructure of the organism as
a whole, through its innervation, served to prevent, and that simila-
circuits were not to be found in natuve. In 1913, W. £, Garrey and
G. R. Mines both applied tﬁis suggestiol ¢f Mayer's In sxperimerts i
their own in loggerhead turtles and in log-fish. Tney were abls ‘v

repeat hls results and developed the tLought that this "circus" tywve
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of impulse movement lay at tn. 0. .to. oL % Lidrillatury process as
it s seen in mammlian cardiac *issue. {t was clear in their ex-
periments that a circus in order to continue required a ring or mass
of tissue of sufficient size; rings or bits of tissus which were too
small failed to support the circus. Thare are two reas;ns for
this; first, if tas paths were too small, the impulse returmed to its
starting point to find the muscle it had just left in a refractory
state, unable to be re-excited by the returning impulse, and this
occurred irrespective of the rate at which the impulse was propaga-
ted. In larger rings doth these factors wera important; the rate
of conduction and the duration of the refrectory period. In elabo-
rate experiments in dogs, Lewis by recording action currents, found
that after he had induced fidbrillation in the auricles, he could
actually ldentify and plot the location of the circus. lLater he was
able by using three suitable simultaneous leads in man to ‘show by the
method of Einthoven that, during the progress of.e singls electric
wave reprasenting auricular activity in the ﬁbrillatory. state, the
direction of the actidn current whesled in a eingle plans t.hreugh
360°,  This seems to be satiafactory evidence of the axutence ot k
circun mvemenu in man.

At this point we undertook our investigations to eut;blish
which functions of the heart muscle quinidine affected in terminating
the fibrillatory process in the auricles., Our aim was to study tho
rate of conduction and of the refractory period; it was obviously
unnecessary 1o determine the mass of tissue involved. Ve employed
dogs, under ether anesthesia, given by the method of Meltzer and

Aver. Ve opened the chest in the median and incised the pericardiur
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sufficiently to exposs the right auricle onlr. To the base of the
auricls, near the hasd of the sino-auricular node, was sswed the
wick of one mon-polarizable electrode, the circuit of vhich through
ona string galvanometeé was chmpleted by an indifferent electroae in-
sertec in the skin. To tne apex of tne auricls, another wick was
sewed, the circuit of which tarough a second galvanometer was com-
ploted as in the first case, The movemenis ¢f the strings of both
galvanometers were photographed simultaneously on.the same filxz.
Since we knew the distance batween the two cardiac elactrodes and
cold calculate from the records the difference in time of the appear-
ance of the action current at the two points of the cardiac suriace,
we could calculate tne rate of conduction through the muscls.

The refractory period we studied by stimulating tne auricles
with break shocks. This was done by comnecting the seconddry coil
of an inductorium with the right auricle by means of a pair of fish
hook electrodes whicih stayed peruanently in place. The primary cir-
cult was closed by the following device, On the same shaft were
mounted three discs, on each of which there projected four knobs
equally spaced, the whole driven by a motor belted to a pulley also
on the shaft. As the diecs revolved, the knobs press‘ed down iceys
each closing a circuit, B The rate of stimilation was vafied by
changing the spead of the motor. The first disc con‘trolled the key
of the primary circuit; the Qecond one, syncaronous with i¢, that of
a signal, thg motions of the armature of which were photograjhed on
the record; the third controlled the sscondary circuit and was so
timed that this circult was short circuited when the primaery circuit

was made and openad before the primary circuit was broken. In this




way only break shocks were communicated to the auriclas through the
fish hook electrodes. To measurs them the filss were projected on
a screen so as to magnify the curves, The time intervals which ap-
pear on the films are ordinates 0.04 second apart. "hen the filus
were projected the distance between the ordinates was 20 mm., so that
each millimetsr equalled 0.00)3 second. Two errors ars poasible in
this measursment; first, an error in the tuning fork which controls
the tims wheel, and second, inequality in the rate of motion of tae
film betwean twoe ordinates, These are errors, however, which co not
affect the third place of decimals.

In estimating refractory periods the tims between a given
P-wave or wave of auricular activity and the stimulus, wnich could be
seen as a small sharp deflection of the curve and which could be iden-
tified by the signal, wes measured. Certain stimuli were followed
by auricular responses; others failed to produce this effect. Then
these measurements were arranged chronologically it was found that
they could be separated easily into two groups; one of no responses,
thg othar of rasponses, The last measurament of the group of no
responses, was, of course, the measure of the refractory period.

The results of these experiments with quinidine were as

follows; the rate of conduction was usually decreased; it was some-

‘times scarcely changed, but it was never raised. This result so far

as tha theory‘of fibriliétion is concerned is ah'unfévor;SIe resuls
or, at least, one which does not contribute to success in terminating
a circus. . On the refractory period the effect was materially to ir-
crease its duration. This did not occur uniformly, but did so in

the majority of cases, This effect is favorable. In certain
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instances the increase was not great, but in others it amcunied te
from 30 per cent to 100 per cent. This increace is cufliclen', tak.
ing into consideration the probable length of the circus, to nvercone
the urnfavorable vffect on the rate of conduction, The increase in
Juration or the relractery period is in point of fect the mors strik-
ing because the ravs of the hvart usuvally incrauaseu considerably after
glving juinidine and an increase in rate is associated vith a fall,
not a rise, as occurred here, in thais reasursuent.

Attention should be directed to the lack of unifs.mwity in
our results, These, it will be recallsdi, are parallel with the lacl.
of uniformity which has been encountered on giving quinidine %o
vatients, There siuccess has followed aduinistration in about 0 pe.
cent only of the cases in vhich this remedy has been administered.
Durirg the course of these experimsnts, similar ones by lewis have ap-
peared. His differ frow ours in that he has striven for uniformity
in results, sliuwinating the influence of two factors which might pro-
duce variations, namely, tha rate of beat and the influence of the
vagus nerves. The rate he raintained uniform by rhythmic stimla-
tion; the vagl he eliminated by injecting atropine:. Under these
circumstances he obtained uniform results. His experiments are
corroborative of ours in principle. The two sets considered to-
gether point to the factors vhich are perhaps concerned in the di-
vorgent results seen in the clinical results with this drug.

We ars contimuing expriments in this subject, with ths
view to seeling what the effect in the acti.on of quinidine is of

vagué stimletion. In view of the well known effect of morphine in

.stimlating the vegus .echanisz, v are trying this means first.
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Rheumatism.
| We bave continued the investigation ol the mmclan.em cf
the neart in cases of rheumatic fever stuaiea by Dr Swift. Tne
changes wnich ware found last year we contimie to find. Alpory frena
day to dey altematinis in tne corduction interval detueen auricles
and ventricles take place, indiczting provedly continuous chrngs In’
or damage to the auriculo-ventricular systen. Kot infrexuently
cnanges in the ventricular complexes of the electrocardioyras appear,
waich indicate tne occurrence of a discase process in th: vontricles
of such & mature as to interfere with the norual propagation >f the
excitation impulse.

It is, of course, already krown that heart block, pa-tial
or cowplete, is occaslonally encountered in this disease, but for
the continuous variation from day to day in most cases, we were not
prepared. It se2ns to us not improbable that weight may bs attached
to these findings in our study of cardiac involvement in rhoumatism

and that evidsnce of this sort should be considered in making prog-
noses.

These frequent alterations in the “Sehavior of the heart,
have sugzested a study of the limits of variation of behavior in
normal persons. Ve are now engaged in collecting such information,
Ve have besn at pains to find six individnals whose health is sound
and whose electrocardiograms correspond to an ideal of normality.
We intepd ;o Photograph the three uswal leads simultaneously and
have arranged threse galvanomsters for this purpose. In no éther
way can we ve certain of estimations of the direction of ths asti.n

current and of its progress of the excitation wave through the
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heart. In view of the fact that respiration al:ers tue Jorm of the
curves, we navs arracged to record similtancously oa the electrocard-
iograghlc fillm a curve of the respiratory excursions. Thesz ras-

riratocy curves are to be curves of the acwual tidal air, The :

iniiviauals 2r> to breatle into a spirozeter. The vaverents of tho (
spiroustor are ceoiveyed to a piston ressrdor; this reccrder s con. }
rected wiith & second .lston recorder, the ucticns of tuec lovor of I
vhich are photogra,hea. A change of erca 100 cc. of uir In the

spirometer is signalloed and photograghel. This is wccomplished as

follows: as the drum of the spirometer rises and falls its scale

Fointer passus over a series of contacts groperly spaced,sc complet-
ing the signal circuit. At the saus time the curve of respiratory
motion is being inscribed. A couwparison of this curve, whi:h by
iwens of the signal perumits an estimate of the voluuwe of the tidal
air, with the electrocardiogram will allow us to draw ccnclusions of
the effect of rhases of respiration on the cardiac curve, Tese
curves are to be taken daily for a period of 10 days. Wo ought then
to be in posgession of data which will give exact information on the
degree of uniformity of behavior of a group ¢f normal individuals.,

In terms of these findings we should be abls to tell how great a de-

viation from normal the racumatic patients exhibit.

Clinical Studies of Cuinidine.

The introduction of quinidine into clinical medicire may
pefhe.ps be regarded as the mest important advance in the drug therepr
of heart disease since Withering's account of the foxglove in 1/8%3;
for it is unique as a pharracotherapeutic agent in that it serves '

restore to normal a disturbed physioclogic wechanism. It has also
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furnished a valuable means of studying the nature of the disturbdance
which 1s at the basis of fibrillation and flutter of the avricles.

Irn Moy 1921, & vreliminary report was published on "Restor-
ation of the nor:ual cardiac mechanisw in auricular fibrillation by
Quinidine”, In that pager, four cases weire described,  in two of
which it was poss.ble tc restore the sinus riiythm by oral administra-
tion of thls drug. During the past yeurs, twenty-two patients with
auricular fidrillation have been treated. In aine (40.9 per cent)
the normal rhythm has been restored for varying lengths of tims, A

detalled study of these cases has been made.

The drug has been adrinistered by mouth ir gelatin capsules.

After a preliminary dose of 0.2 to 0.4 gm. to test for idiosyncrasy
to members of the cinchona group, 0.4 gm. have deeun given taree times
at intervals of two hours on the first day; four times at similar in-
tervals on the second day; five times at similar intervals on subse=
quent days. Regularizatioh ¢f rhytim has occuirred for the most part
on the firet or second day of treatment. It has, in general, been
futile to continue beyond five days of quinidine therapy.

Headacheé, tinnitus, epigastric discomfort, diarrhea and
palpitation have been among the unpleasant symptoms attending quini-,
dine adminiutratidn. These are @m fraquently observed in patients
in whom 1t is not possible to restore the normal rhythm than in those
in whom the desired effeect is accomplished,

By means of freq:zzent electrocardiographic records, altera-
tions in the cardiac mechanism have been carefully observed, The

first effect has usually been acceleration of ventricular rate. This
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has been followzd in a rnumbzr of patienis by occasional premature
beats of ventricular crigirn. The iraasitional wechanisws in the
comren ordur of their agucarunce were: coarser fiorillation, denot-
ing retardaticn of auvriculer rate; iwpure flutter; flutter, and nor-
ual rhythm. In cne patient the transition from auricular flutter to
norrxal. rhythu. was, b, gooi fortune, ghotogra,hed in the second lead.
Te change was rather abrupt, in that there was a short period of
altering auricular activity, slowing of ventricular rate for several
beuts, a relatively long periocd of asystole of both auricles and
ventricles, and then prompt resumption of simus rhythm. Alterations
in the form and direction of the T-wave of the electrocardiogram have
been cbserved after quinidine which are similar to the changes de-
fcribed after the administration of digitalis. Intra-ventricular
block, sino-auricular block and alterations in the form of the ventric-
ular cowplex have also besn seen. Digitalization prior to quinidin.
ization was not essential for success in therapy; for in the same
individual a norral mechanism was restored on one occasion with ven-
tricular rate of 180, ana at another time, after the administration
of digitalis, with ths ventricular rate ranging from 90 to 100.

A Of great significance for the clinic were certain toxic »ef-
fects of the drug. Several sudden and unexplained deaths have been
reportad by gompetent observers. In one of cur patients it wasvclear
that heart failure was induced following a simple tachycardia result-
ing from gquinidine. In several o‘hers, ventriculer tachycardia was
seen after doses ordinarily regarded as within therapeutic range.
This mechanism assumes iuportance if it is borne in mind that’ in dogs

poisoned by digitalis or strophantiin it is not infrequently the
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recuraor of ventricular fiovriilaticn and Jdeath. It is, therefore,
wise for the rresent to carry out the ad@inistration of quinidine
with the patient in bea in a hospital, =zn. .referably controllad by
gra:hic records,

The reasons foo thoe variable outcous of therapy are not
clear. Tre Locuial rhythu hus been restored in a variety of organic
heart tonditions, and tierapy has falled in casvas which, on clinical
examination, differea in nc way frou those in the first group. It
has been thought that a long duration of the fibrillatory process is
unfavorabla and that the recent occurrence of this abnormality tends
to favor restoration of the sinua rhythuw. This criterion is, how-

evar, not valild, for the normal nechanisz has baen restored in a

patient who has oeen known to fibrillate for as long as saven years.

The auration of the effect after a single course of the drug
1s_ext.r.emaly variaole, ranging from a number of days to as long as
five months in our own experience., By properly spaced doses of thé
drvg given over long periods of tine it has been possible to maintain
the normel rhythm for as long as nine wonths.

A11 of the patients in whom the normal mechanism was re-

"stored have besn subjéctively improved., In particular they were no’

longer aware of the action of the heart, and the sense of substernal
pressure which is so often a source of complaint, disappearéd." They
are relieved, furthermore,’ of the necessity of continually taking

d‘i_gita.lis.' A rmumber who have been chronic invalids have been re-

“stored to working capacity,

Teleroentgenograghic studies of the changes in the size of

the hsatt have in certain indieiduals, revealed striking differences
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Juring the period of fibriilation and the period of norwal rhy*hm, in
the sense thatl when fivrillation was present there was an increase in
the size of the heart. The dilatation occurring while this arrhyth-
mia is ob.served. is, In all probability, an attewpt on the part of the
hear{ to waintain efficieat ventricular output by increased length of
muscle fibre. An analcgous diminution in the size of the heart has
been observed in patients in ~hom no alteration of rhythm has taken
‘place but in whom compensation has been restored following the admin-
istration of dipgitalis.

Studies of the vital capacity have shown very sl.ight in-
crease following restoration of the norual rhythw. Great changes
were not to be anticlipated for in all of thess petiente a fair degres
of caraiac compensation was brought about by rest, regulation of
fluid itake, digitalls administration, etc., prior to the zdminis-
tration of gquinidine. The effects of atropine injected while the
suricles were fibrillating and again given when the normal rhythw
prevailed have been studied electrocardiographically. The results

ba.ve not as yet been critically analyzed.

Teleroentgenograghic Studies of the Size of the Heart in Pneumonia.

A preliminary report of these studies was presented last
year, A technique for outlining the cardiac silhouette was de-
scribed at that timse, In brief, it was found that in a considerable
percentage of cases of lobar pneumonia, and in a somewhat smaller per-~
centage of cases of -bronchopneumonia, there was a significant in-
erease in the size of the heart during the active stages of the
diséawe with gradual return to a fairly constant level during con-

valestente.
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An attempt has been mwade this year <o make studies of 2
similar series of casus to which digitalis was aaministered. Scvaral
hundred plates have beon made bu* the .'r.easurerr..ents are not yet com-
plete. It would appeas from tho material so far at hand that in
patiants who nave raceived adoguate digitalis dosage, warked cardiac
dilatation deer not occowx. Wiether this is to be regarded as a de-
sirable affect is no*% a.together clsar and depends in a measure upon
the interyp <t+ifon which is put urou the dilatation itself. This
may be regarded as a corpensatory lengthening of the muscle fibre in
an attempt to maintain ventrizular outpu‘;. during a period of stress
or may be looked upon as an evidence of poisoning of the heart rms-
cle accompanying the pulmonary infection. Certainly there are in
the course of the ordinary pneumonia no outspoken manifestations of
heart failure. It has been shown in this laboratory that in the
normally beating heart digitalis in therapeutic doses serves to in-
crease ventricular volues output. It has furthermore been shown
that in pneumonia the T-wave of the eslectrocardiogram is affested in
& manner quite like that seen in tle® absence of an infegtion., The
marked grade of dilatation observed in certain cases of yneumonia and
the very gradual return of the heart to its usual size has led us to
believe that the enlargement in the course of this disease is evi-
dence of a deleterious or perhaps compensat§ry effect. Prevention
of such d.ilatation may be desirabdle. ﬁt in any case, if 1t can be
prevented by the administration of digitalis additional concrete evi-
dence 1is at hand to show that the drug acts upon the heart mscle in

a dsfinite and presumably favorable menner in this disease.

—




Studies on Respiration.

Dr Bingar.

Since October 1921 Dr Binger's.time has been sgent largely
in activities assocliated with the Anglo-American Fnysiological Expe-
dition to the Andes. In Octoter these consisted of accumulating
equipment for the expedition and arranging detalls of transportation
and finances. He was engaged too in a survey of the literature on
the physlology of adaptation to low oxygen presstres. Until the
tise of his departure on November 16th, he was occupled with pregara-
tion for work which he was plaming to taxe tp upon his retum. This
consisted in same modifications necessary in the lung volume method,
An elusive source of error which had troubled hiw for a year was dis-
covered and the error corrected by sowewhat changing the apparatus.
Furthermore the oxygen chamber had to be over-hauled, made more leak-
tight and improved in a variety of other ways to make it practicable

and eccnomically feasible,

On November 16th, 1921, he sailed in company with the four

other American members of the expedition on the Grace Line S.S.

Santa Teresa for Callao Peru, which is the Port of Lima. They speixt _
the first wesk in Lima eetting up their laboratery. Through the
courtesy of the Peruvian Corporation which operates the Cenfral Rail~
road of Peru, they obtained a daggage car, whlch, with the ald of a
little carpentry, was converted inte an excellent laboratory. 4
freight car which the Beruvian Corporation also furnished thew. ssrved
as a store house for supplies. These two cars were placed on a sid-
ing at Montsarrat_i about ten :.;imites by train from Lima and as soon

as possible they started meking base line observations on themselves.
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The prime object of the expedition was & study of the fhe-
nouwena of adaptation to low oxygsn pressures - particularly an
inquiry into the guestion of mxygen secretion, a subject over which
there had been much controversy and which they felt, with the methods
now at hand, could b definitely settled. This necessitated a
study of the various jhases of the problems concerned with hemato~
resplratory functions of the body.

First.- A study of the mechanics of ventilation including
not only obsservations on the mimute volume of pulmenary ventilation,
tut also studies in lung volume, oxygen consumption, CO, elimination
and alveolar oxygen and 002 pressures,

Second.- 4 study of the rate of liffusion of oxygen through
the alveolar epithelium.

Third.~ A study of the percentage saturation and ocxygen
pressure of the arterial blood which was to be the critical test of
the oxygen secretion theory.

Fourth.- 4 study of ths reaction of the blocd and particu-
larly of the oxyhemoglobin clissoc:iat.iv:m~ curve and COg absorptiﬂn
curves. ' '

» This series of investigations was designsd to study the
hysiology of respiration at all the salients now accessidle, The
rroblem of 02 pressure of the tissues had to be left out tecazuse at
present thers was no method for such an investigation in the human
subject.

Besides these observations a number of collataral obssrva-
tione wers carried cut concermed with pulse vrats, circulation time,

blood voluus, red blood cell count, fluid balance and acid base

A TRAT s s T4
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excretion, Dr Binger's participation in the work was concerrzd in

the main with the studies in ventilation ana lung velume, but chiefly
with the construction of the oxyhemoglobin dissoclation curvss and
the CO; abscrition curvos.

After tuc www.e at Lima the British uembers of the Expedi-
tion arrived, coannisting of ir. Burcroft ara il. Doggart of Kings
College, Cambridge, and Professor Jonathan isaikins of the University
of Eainbﬁrgh. A day aftesr their arrival so.e of the purty (Dr Red-
field and D Binger) proceeded by rall to Oroya (12,000 ft.). The
others followed in gradual stages, All the wembers of the expedition
were detained «t Oroya frox two to five days until the acute symptows
of aountain sickness, or "soroche" as it is called, had subsided. At
Oroya as well as at Corro de Pasco whers they made their permanent
headquarters, they were the guests of the Cerro de Pasco Copper Cor-

- poratlon who extended every courtesy and hospitality to theuw. They
renained at Cerro de Pasco (14,200 ft.) for a little mocra than three
weeks. The gaterial for study they divided into three groups; I,

| themselves; II, the anglo-saxon residents mostly engaged as mining
engineers; III, the indigenous populatien of Peruvian Indiens and
Mesistos, or ralf-breed Spanish Indians, These three classes made
an interesting and valuable meterial for study: themselves, new ar-~
rivals; the anglo-saxons, resident internd ttently for periods up to
five years, and the indigenous population who had lived at altitudes
approxinating 15,000 ft. often for many generations. It was bslievea
that any process of adagtation which was not initiated or completzd

in themselves after short exposure would surely manifest itself in

the natives.
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The mwors important results of their studies can be briefly
stated as follows: -~

1. Cyanosis and unsaturation of the arterial bleccd (15 to
20 ger cent) were founa in cewterc of all three groups.

¢. In no case was the arterial oxygen tension found to be
higher than the O tonsion in the alveolar air - or than could be
accounted for by simple diffusion.

3. A shift to the left of the oxyhemoglobin dissociation
curve was found in all the members examined of the three groups.

4. A shift downward of the 002 absorption curves was found
in themselves,

5. It was found that the value of the diffusion constant
as determined by the technique of Marie Krogh was the best index
available to determine which members of the expedition would suffer
from soroche.

A full report of these findings has been given in Mr,
Barcroft's Lowell Institute Lee%ures and will be included in the re-
port of the expedition which will be published by the Royal Society
in its proceedings. A number of valuable and interesting anthropo-
metric measurenents were made particularly of the size and shape of
the thorax and in this the portable X-ray outfit was of great service.

The expeditiﬁdn left Cerro de Pasco on Januvary 12§h, climb-
ing Carlos Fransisca to the height of 17,500 f£t. on Janruary 13th, end
sailed from Lima on the S5.S. Ebro of the Pacific Steaw Navigation
Coupany, on Jamiary 1l5th. The homeward voyage was spent in figuring
data and writing up the work, as well as in making further sea level

observations. JThey arrived in New York on January 3lst, being
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delayed tliree dzys by a severe storu.

Since Dr Binger's revurn he has been eapaged with investi-
gatlons of ventilation in casas of lobar pnownonia and cbservations
ca oxygun taerauy. ia has had a patient with a positive pneuro-
coczcus Iype II Tlooa culture living in the oxygen chawber for 15
day8. an 3Xpostte of this duraticn required a revisjon of the ven-
tilation systewm - particularly of €O, reuoval. Besidos it was
foura uesirable to siluplify the mechanical arrangernents so that now
th3 Chcuwder cen be easily nunapea by the musses alone, without other
assistance.

Dr Birger plans to continue this study until the mneumonia
seuson 18 over and then to teke up again the work with heart patients.
The two problems are intinately associated and can profitably be -
approached with eimilar technigue. The next stage in the solution
of the ,:)roblem relates to the function of pulwonary eplthelium to
the passage of gases into and from the blood as in the case of moun-
tain siciness. TFollowing this, there is the problem of the consti-
tution of the blood in respect to the transpatt of gases. And then
comes the effect of tﬁe constitution of the blood on the central |
x‘:erv&ue system. Associated with these probdlems connacted with the

blood, the mechanism bty whith peripheral (pulmenery) inf luences are

conveyed to the central nervous system must be studisd. The under-

lying idea is to determine what disturts - the character of breath ing,
what the disturbed character of breathing does to the organism and
how it and its effec.ts can bdbe reuedied.

The work on temperature, undertaken with Dr Clark, had to

te discontinued owing to Dr Binger's tirip to Peru. A method for
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accurate temperature deterrinations to be mséd in this investigation

has beea publiskhed by Dr Clark.

' .

Azcute Respir.tory Tisease.

Dr Avery, Dr licrgan and Dr E, 6. Stilluan,

Prior to the recent work of Blaxe and Cecil on the exgperi-
mental pgroduction of acute respiratory disease in monkeys, there was
little definite lmowledge concerning the pathogenesis of the various
types of imeumonia, in spite of the fact tnat the pathology of this
group of dismases has been known for many years. For example, thers
has been little accurate information concerming the primary pathweys
of infection, tke initial point of bacterial invasion of the lungs,
the character and location of the earliest lesions or the metheds by
which infection spreads throughout the lungs and consolidation devele-
ope. Even more important from the epidemiological standpoint, it
has not been definitely known which of the various orgenisms con-
cerned in the production of pneumonia are capable of inltlating an
infection without the assistance of the other contributing etiologi-
cal factors. These questions, which might appear comparatively
siniple in the case of lobar pneumonia du® to pneumococcus alone, bee
come very complex in the case of the secondary pneumonias of measles
and Influenza.
| The work of Blake and Cecil indicates that in pneumococcus
lobar meumonia, infection takes place solely by way of the respira-
tory tract; that pneumococci are incapable of initiating an infection
of the healthy upper respiratory micous membrane and that these cocel

must gain access to the lower respiratory tract through the
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intervention of some other factor or factors which oreak dewn the
normal defensive weclicnism before infection can be Initiated. These
experiuental results are in accerd with those of clinical investi-
gation. It has been shewn that the uajority of cases of lobar
poeunonia are cavsed oy the highly parasitic meumococci, Types I
and II, und furtheruore, tnat these types are not found in the mouths
of norual inaividuals, but cnly in the secretions of those sick with
tne disease and occasionally in the mouths of persons intiumately in
contact with the sick. The importance of the nere presence of the
organisms, therefore, as far as lobar pneumonia assoclated with these
speclial types of organiswms is concerned, becoues very great. It 1s
huardly concelivable, however, that even in these cases ths were arriv~
al of theso virulent parasitic pneumococci in the mouths of individ-
uals is the only factor concerned, for if it were, lobar pneumonia
would ot;viously be very reaaily transmissible and assume the charac-
tors «f an e}:idemic disease, Why it dces not ordinarily do so finds
partial explanation atgleast in the experimental facts previously re-
ferred to,~ that a hig%l& parasitic rneumococcus is incapable of in~
citing lung infection in 'a very susceptible animal unles§ it is able
to gain access to the lower respiratcery tract by factors entirely'

unrelated to the bhacteria themselves. What some of theae factors .

. are, are matte‘rs of commen but experimentally unsupported observation,

such as exposure, fatigie, etc., and probablyvnost important, ﬁxild
upper respiratory tract infections such as common colds, all of which
are assumed to operate in bregking down the normal defensive mechan-
ism which guards the lower respiratory tract.

With the hope of detormining nmore accurately the nature



and effect of certain of tlese factors on the groducticn of meui.o-
coccus infaction of the lungs, the werk of the bacteriological lab-
oratories of the hospital has t.ken & twofold direction.

Ons problew has buen the attemps to induce exgerimentally
in aniwuals respirutary infection #ith pnezw.-:ococcus tnder conditions
zore clagsely appreoxipating the natural infectlon in man. Normal
aniwals, and aniczls previously subjected to procedures designed ta
lower resistance, have been oaposed in suita.le chai.ers to an ataos-
rrere sprayed with virulent pneumococci, At varying intervals after
exposure so.s8 of the animals have been killed and *heir lungs and
other viscera cultivated for the presence of gneumococci, while
other animale have been kept under obtservation for evidences of sub-
sequent infection. Tnese procedures have already yleldea certain
facts concerning the nechanisu of infection, and the fate of wlrulent
microorganisms implsantsd on the respiratory mmcosa of norrmal suscepti-
ble animals.

The s.ecxond problem of investigation concerns the kinds and
nature of the micrc;/bial agents associated with the mild upper respi-
ratory infections, which have already been referred to as probably -
the most important of the contributing etiological factors in the -
causation of pneuronia, Bescause of the advance in our MOwlédge‘of

. the respiratory flora already nmade by Olitsky end Gates in their ex-"
perimental studies of the nasopﬁaryngeal secretions from irfluenza
patients, the presenf work has concerned itself largely with the at- -
tempt to isolate from the upper resgiratory tract of normal individ-

uwais and of persons suffering from acute respiratory infectioms,

microorganisms ideniiaal with or closely allied to the anaerobic
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group of which B. preurosintes probahly represents the type.

The first of thase problews, nauely, that having to do
with the production in aniuals of pneumococcus irfection by aspira-
tion and the facters iafluencing ailr-borne infection is being in-
vestigated by Ir L. G. Stillman. Mice and guinea pigs were placed
in specially -zonstructed metal chamcers and sprayed with cultures of
pneumococci, the virulsnce of which for the test animals had been
previously proved by the intraperitoneal inoculation of other ani-
mals: Of the 147 mice used in these spraying experiments, 33 were
killed and autopsiel at intervals of from 3 to 48 hours after sgray-
ing. Pneumococcl of the same type were recovered frow the lungs
of all of the 12 mice autopsicd within 1 hour of spraying. Af ter
this period the incidence of recovery of mmeumococci rrom the lungs
rapidly decreases, Of the remaining 114 mice which were sprayed
and allowed to live, all survived for 10 days with the exception of
8 which died with pneumococcus septicemia. These observations af-
ford evidence that virulent pneumococci may reach the lungs through
inhaiation, but that in all but a relatively few animals these in-
haled organisms are effectively disposed of. The anatomical and
immunity reactions concerned in this defensive aschanism are now
being investigated. In many experiments variocus attempts were made
to reduce the resistance of the experimental animals, both before
and after exposure to infection, by such methods as chilling, ether-
lzation, intraperitoneal injection of foreign sera. In no instance,
however, did these measures materially alter the courss of events

already described.

In an atteapt to trace the pathway of infection from a
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known portal cof entry Dr Stillmsn has injected rneumococci into the
peritracneel tissues, and beneatn theo nasal mucosa of guinea pigs
and followed by cultural wethods the routse of invasion to the lungs.
Of the aniwalis irjected 31 were killed in from 1 to 3 days after in-
fection and wnevnoccaci wore recocvered by ctltural nethods as follows:
frox the tracheal mucosa 4 por cent, peritracheal lymphatic nodes
30 per cent, spleen 43 _er cent, nsart's blocd 335 per cent, and
lunge 32 per cent. Fneumococci were isolated airectly from the
lungs in 4 aniuals in ahich the heart's blood was sterils, A number
of guinea pigs sinilerly injected survived. Several of these sur-
vivors were sacrificed 3 to 5 days after infection and in no instance
were pneumococcil recovered at avtopsy. Tais work has beesn cozpli-
cated by the occurrence in 67 per cent of the pigs autopsied ¢f Gram
negative bacilli of two distinct varieties, These secondary orgen-
isms have been recovered almost exclusively from the lungs and oftén
from lungs which appeared entirely nornal on gross inspection. These
organisws probably béiang to a group similar to the Gram negative
bacilii which have been described by previous investigators as fhe
czuse of spontanédocus epidemics of jneumonia in guinea pigé._> S
The setond problem, namely ths study of the anaerobic fil-
tér~-passing group of Gram negative organisms associated with mild- |
upper respiratory. tract infections is being investigated by Dr Avery
and Dr Morgan. In this study we have been fortunate in having the
hearty cooperation of Dr Olitsky and Dr Gates, whose imgortant con-
tributlons have added much to the knowledge of a hitherto unrecog-
nized group of microorganisms of the respiratory flora. Several

weeks were spent in becoming familiar with the biologic characteris-
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tics of a strain of Bacterium pneumosintes originally isolated by
Dr Olitsky and Dr Getes in trhe pandemic of influenza in 1918-15.
During the racent epiderdic of acute respiratery iisease opportunity

was a fforded to it into practical service the tachnigque and methods

developed by ‘rese investigators for the isolation of organisus from |

the filtersd und uniiltered nasogharyngeal secretions of patients suf~ii
fering frow so-called influenza. Frow 9 cases in which the clinical
diagnosis of acute influenza was made, positive cultures of orgenisms
svidently closely allied to B. pneumosintes have been recov;red from
the nasogharyngeal washings in 4 instances. These strains Have
certain chara#ters which aid in identifying thea, with the grouy of
organisws cf which B. pneumosintes serves as a ty.e. All possess
in couwon the following characteristics: they are swall, Gram nege~
tive tacilli, strictly anaerobic,:and were cultivated directly from
the filtrates of nasopharyngeal washings after passage fhroﬁgh Berke~
efeld candles "V" - that is they were filter~passing in the forw in
which they existed before artificial cultivation.

Variations in morphology and culturél reactions suggest
that these strainsldiffer in certain chéracﬁers from the type culture
of B, ;neunmsiﬁtés. Further study of the cultural and immunological
properties of these recently isolated organisms id_necessary, how~
-gver, before any certain opinion can be given as to their identity
with the original strain. It is interesting that in two'instanceé
a positive culture was obtained by primary isolation fr§m filtered
washings d;rectly on blood agar plates by the use of an anaerobic

jar, thus eliminating the possibility of chance contamination from

kidney tissue, ascitic fluid, or animal passage. Whatever relation




184,
these strains and others that may be sibsequently isolated may bear
to one another or to thé original B. puevuosintes, and whatever may
eventually be provel =3 to their causal relationsnip to acute respi-
ratory disease, thare is little Joubt that they constitute a group
of oiganisus hithesto unknown. It is worthy of note that by iden-
tical methods of study of wixtures of the sputum and nasorharyngeal
secretions from 8 patients suffering frow acute lobar pneumonia of
meurococcus origin, organisms of this new type have not been en-
countered in a single instance.

Specific Soluble Sutstance of Pneumococcis.

In conjunction with Dr Heidelberger a study is being con-
tinued on the che@ical nature of the soluble, specifically precipi-
table substance which is excreted in the wurine of patients suffering ]
from pneumonia of pneum;coccus origin. This active substance de~
rived from the infecting orzanisw passes the kidney unchanged in
specificity and appears in the urine in a form which reacts only with
antipneumococcus serum of the same type as that of the infecting meus~
mococcus. It was soon found that this specifically reacting sub~
:stance is not protein in nature, that it is stable in béiling solu-
tions, that it is not dialyzable, and 1s precipitated from solution
by acetone and alcohol. The methods of isolation and pzrifica£11;r;ﬂj
of the material now being studied depend. on these facts. Proteins
are removed by boiling the urine with dilute acetic acid and the
neutralized and concentrated filtrate is poured into 10 vclhmes of
acetone, the agueous solution of the resulting precipitate is dialyzed

until salt-free, and reprecipitated first with acetone and then with

absolute alcochol. The product so obtained contains practically no
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free amino aitrogen, bu£ on hydrolysic yields about 50 per ceant ol
the total nitrogen as axino nitroéen ard 20 per cent as ammmia.

A prodvet with practically identical properties is ob-
tained by dissolving washed pneumococci in antiformin and purifying
as in the cese of wtiae, It has recently been found that a further
inactive fraction can be removed by precipitating fractionally with
acetone. The active substance is not precipitated by mercuric
chloride in neutral solution and is therefore not a polypeptide or
proteose.

The serologic type specificity of this reacting substance
' pepains unimpaired by these chemical procedures; this fact affords
a delicate biologic te;t for detecting the active substance through-
out the varicus chemical manipulations incident to the search for
its structural constiﬁution. It is hoped that further study may
reveal the -hemical nature of this substance, with which the type
specificity of pneumococcus is so intimately bound.

Accessory Growth Substances in Plant Tissues.

e study of the properties of blood upon which depends
th€ adtility ?f the so-called hemoglobinorhilic bacilli to grow in
this wedium, has shown that these properties are related to ai
least two factors which can be separately studied. Both of these
factors are present in plant tissue, (potatc and banena), and ster-
ile,unheated plant tissue can replace blood in the cultivation of
B, influenzae. These observations have now been extended; yellow
and white turnip, carrot, beet, parsnip, and sweet potato, when

added to fluid media have been found to possess the same growth



stimilating action as white potato.

Dr. Morgan and Dr. Avery have found that these vegetable tissues not
only permit ths cultivation of tha so-called hauoglodbinophilic organisms,
but thet they also greatly faver the growth of other entirely unrelated
organisms. JYor instance, in the casr of pnenmococcus, not only is there a
marked acceleration of growth, bu* a seeding too mirmte in itsalf to initiate
growth in plain droth alons, will amply suffice to induce abundant mul tipli-
cation in the same medium to which small pieces of sterile, unheated vegetable
have bemn added. Moreover, in the plant tissue medium the zone of hydrogen
ion concentration within which growth can be initiated ia considerably extend-
ed beyond the acid and alkalino limits of the optimal range in ordinary
bouillon. In addition certain cther bacteris, which ordinarily fail to grow
in the presence of free oxygen, rmltiply in a mediwm containing fresh plent
tissue even thrugh no prechutions are taken to axclude air. It is evident,
theryfore, that the presence ' meila of certain substanoces contained in fresh
plant tissuc not only eupplies tho necessary factors for growth of' the
hemoglobinophilic beecil)l but furnishes the nec:ssary requirements for the
cultivation of other bacteria which multiply only under certain restricted
conditions. One..su;ch condition is the reaction of the mediun which in the
pressnce of plant %issue may be made to vary over a much wider zone without
retarding growth; another condition is oxygen tension which similerly seems to
roquire for sensltive organiams much less accurats control in the presence of
Plant tissue than in its absence.

The exact nature of the. substances contained in plant tissue upon vhich
thess Prope;"ﬂes depend is not yot detemmined, but the studles so far made,
suggest that they are related to the prgsence of certain oxidizing and reduo-
ing enzymes in fresh plant tissues, as well as to ;:he'presence of somc3lled

acceasory foed substances.




