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Gontlemen:

During the year no noteworthy change in the personnel of
the staff of the Hospital occﬁrred but word has just bcen received
of the appointment of Dr. Christen Lundsgaard as Frofessor of Medi-
cine in the University of Copcnhagen, one of the first academic posts
in medicine in Europe, so that Dr, L&ndsgaard will undoubtedly leave

before long to assume his new duties. He first came to the Hospital

in 1917 as a Fellow, remaining but one year. He returned in 1921 as
Assbeiate in Medicine and Resident Physician. On July first of this

year he was advanced to the rank of Assoclate Member. During his con

nection writh the Hospital Dr. Lundsgaard has carried on important re-

searches in connection with the physiology and pathology of respiration
and the success of this work here has undoubtedly been largely instru-
mental in causing him to be appointed fo the very honorable position in
Copenhagen.

His departure will leave & vacancy vhich should be filiéd as
sbon as possible. During the past decade there has occurred a gréat
increase in interest in the atudy of diseases of disordered metabolism,
and there are nov many more men trained in the application of the sci-
ence of chemistry to the study of diseases than were available vhen

the Hospital was opehed. Consequently a constantly increasing share
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of the Hospital resocurces are being devoted to this -

gation. It is therefore important that a clinician with a thorough

training in chemistry should be secured to complement and assist Dr.
Van Slyke in the investigztion of discases wetebolic in nature.

Of the Resident Staff, Dr. Boots and Ir. Dahl have re-
signed, and Dr. Crawford of Edinburgh and Dr. Andrevs of London have
received appointments as Assistant Resident Physicians.

It is gratifying to report that very substantial progress
has already been made in the two new undertakings first mentioned
in the last report. Especially important have becn the results
obtained by Dr. Rivers and Dr. Ti{1lett in the investigation of
chicken-pox. The details of this work are given in Dr. Pivers?! re-

port,

The division of the work in the Hoepital into several
parts, each carried on by a group of workers working more or less
indepsndently, has progressed and this is reflected in the present
report which is chiefly composed of the reports of tihe heads of the

various divisions.

Infectious Diseagses of the Respiratory Tract.

i The studies carried on have dealt chiefly wiéh problems .'

relating to pathogﬁhesisxand.to problems relating to the biologlcal
properties of‘pneumococcus.

Pathozenesis of 1 Infe ionsg.

Dr. Stillman has continued the study mentioned in the las

report concerning the disposition of pneumococci and streptococci
which have reached the lung following spraying. The tentative re-

sults previously mentioned have been confirmed and the coaclusions
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In a contimmuation of this study it was found that if al-
cohol is administersd to mice and thie mice are then exposed to air
containing pneumococcus in suspension, there occurs a delay in the
disappearance from the lungs of the inspired bacteria. Although
pneumococci will disappear from the lungs of normal mice following
inhalation within four hours, in mice intoxicated by either inhala«
tion of alcohol or by interperitoneal injection of alcohol, the
period of removal is delayed in most instances until after 24 hours.
Furthermore, whereas the blood stream is seldom invaded in normal mice
following inhalation of pneumococci, about 40% of intoxicated mice
devalop a septicemia. In two instances pneumococci were found in the

heart's blood of intoxicated mice one hour after inhalation. i

-

Acute alcoholic intoxicatién also markedly increases the
mortality of mice following spraying. Whereas only about 3% of normal

mice die from a pneumococcus septicemia following spraying with pneumo- |

coccl, mice intoxicated by interperitoneal injection of a 10% solution
of alcchol or by inhalation of alcohol have a mortality of 30% and 50¢%
respectively. In arder to determine whether the administration of al-
. cohol is favorable to the 1n’v’a§ion of other bacteria, streptococcus
hemolyticus and B. influenzae were also used. The effect of intoxi-
cation is not as definite where these organisms are employed in the

experiment as when pneumococci are sprayed, probably because the bec~

teria mentioned are not removed as rapidly frcm the lungs of normal
mice. However, even when these organisms are employed, septicemia is
definitely more frequently encountered in the intoxicated mice.

" Dr. Branch "i‘s“'making a histological study of the lungs of !
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the mice which heve been spreyel with bacteria, with a view of ¢dtain-
1ng information concerning the character of the earliest reaction wnich
occurs when bacteria are implanted in the lung by inhalation.

Following the srraying of ncrmsl mics with pneumococci, in
nv case has a true pnsumonia resulted. In some of the intoxicated
mice, however, definite fibrinous pleurisy and marked congesticn of
the lung parenchyra have been found. In certain instances mice have
been sprayed and then at a later date again svrayed either with or
without previous into:ication with alcohol. In som2 of these mice the
lungs have shown definite pneumonic patches, the sections having le- "
sions resemdling red and grey hepatization., This study is beirg con-
tinued with a view to studying the earliest pulmonary changes ia the
lungs following infection, and also to study the role of partial im-
munityr in this process.

Yirulence o eumococe] .

Studies concerning the properties of pneumonia upon which
virulence depend have been made by Dr. Cole and Dr. Dahl. It is gen-
erally believed that the properties of phagocytability and pathogeni-
city in ﬁneumococci are directiy related. An attempt is being made
to determine whether this is accurately true and if so whether a rhazo-
cytic test can be devised that ﬁill permit measurements of pathogeni-
city.

Changes in pathogeniciﬁy brought about by various procedures
are being investigated. Dr. Dahl has studied further the changes in
agglutinability and pathogenicity, brought about by growth ir immure
serum (first studied by Miss §tryker) and also by growth in graduall:-
increaging concentration of bile. 5& prolonged growth over many gene-

rations 4¢ has beenlfound that bile fast strains may be obtained wkish
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are agirulent and which do mot become vimolent even after many trans--

fers through animals. This work it being ccatinued.

Studies on the Biology of the Pneurmococcns.

Two main lines of investigation have bean followzd: one

dealing with certain physiological procesces of the bacterial cell;

the otner with the jmmune-chemistr;- of the cell constituents.

Peroxide Formation by Tacteria and the Effect _of Vegetadble Oxidases

on Racterial Growth.

Dr., Avery and Dr. Morgen.

The studies have been ths direct outcome o the earlier

obsorvations on bacterial matrition. This work began with an apalysis
of the accessory substances in blood essential for growth of the so
L]

called hemophilic bacilli. This knoviledge has brought out cartain

facts concerning the physiological astivitles of other groups of bace

teria, particularly with refexamce to the relation between growth and

certain oxidative reactions of the cell. In order to show She conbi-
nuity of the work and to correlate the facts recently acquired wita
the observations previbusly reported, it seems desirable to review
briefly the study as a whole.

Previous study of the growth requirements of B. infiuenzae

has shown that the properties of blood upon which growth of this so

called hemoglobinophilic organism dspends are related to two separable
and distinct substances. The combined action of both of these substaxnce
is essential, each being separably ineffective. On the basis of thelir
relative resistance to heat these two factors can ve differentiated onc
from the other. The so called.“X“ factor, which is associated with the
pigment fraction of bdlood gives the peroxidase reaction and is desiroyred

by moist heat at 180°%C.; while the second or so called "V factor re-~
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sists bolling Tor short periods, but is destroyesd by exposure to

the higher temperaturs. Because of shiz difference in suscenti-
bility to heat, blood can be deprived of tne mors labile substance
(v) by autoclaving, and when so treated is no longer capable of
supporting growth cf B. influenzae. 7The X substance under these
conditions, however, remains unaffected. This is proven by the
fact that the addition of boiled extract of yeast (V) can activate
autoclaved blood (X) end render it again suitable for growth. I%
is interesting in this connection to note as Hopkins, !leyerhof, ard
others have shown, that boiled extracts of plant a2nd animal tissuss,
veast and muscle, are of phrsiological importance in cell respira-
tion. This V substance which is capable of complemanting the X
factor of blood has been found in extracts of green wvegetables an.
yeast cells, and from the pature of its action it ma; be regarded
either as a coenzyme Or &as a vitamin-like substance. The X facter,
on the other hand, is found in hemoglobin and in certain of its de-
rivatives (hemin) and is always associated with the fraction giving
the peroxidase reaction with benzidine. Moreover, the X substance
1s active in such mimute amounts as to suggest that it functions

as a bio-catalyst.

Further study has confirmed the observation that the par-
ticular system represented by the combination of the X and V factors
in blood has a complete analogue in the similar system of plant tis-
sue. Unheated vegeﬁéble, for instance potato, possesses sabstarces
having the characteristics of both the X and V substances of blool.
Therefore, aé might be expected on the basis of this analogy, vegei-

able tissue can replace bdlood in the cultivation of B. influenzas.























































































































































