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My dear lir. Embree:
g — r & =

I should like to admit at the outset that I am behaving TTke an individual

who 4s entirely confused and frustrated. This I3 especlally true in view

of the letter I wrote you a few days ago. And for fear that I will give

you an even worse opinion of my abilify to judge what course to take I
will not enter into a lenghty discussion.

I have reached the point where I need the opinion of some one who
occupies a vantage positlon such as you do, and for this reason I am re-
spectfully asking i1f you will favor me with your candid opinion on the
matter I will presently relate. I wish to assure you that I have the
highest regard for your opinion and am turning to you as a source of
help. I hope thils reliance on your opinion willl not prevent you from
writing me frankly, for I sincerely belleve that there comes a time in
everyone'!s 1life when sound counsel or the opinion of others is needed.

I haven't found three persons in Detroit who agree with me that I am
doing the wisest thing by returning to Dillard. They all point to the
very wholesome Influence my presence at Wayne has had on race relations
and say that they fear a step backwards will be taken if I leave. I
have definite reasons for belleving that many years will pass before

the medlcal school considers another Negro for a teaching post, if I ~
should leave. Thils belief 1s strenghtened because my leaving will bring
to a halt the present researches in surgical bacterfology and will
severely handlcap our teachling staff. On the other hand, if I should
remain the field would be open for additfonal appointments. A case in
point was the appointment of lrs. Bertrice Stewart of Chicago to the
post of research techniclan in the department of surgery. As for my

own advancement, I have been told that I can go as far as my ability and
industry wlll carry me.

My request to you Is this: Will you be so kind as to tell me in which
of the two situltions you think I have the larger opportunity for making
an outstanding contribution to the culture and desvelopment of my people?
Your opinion 3s earnestly requested, and 1t is with a great deal of
anxlety that I await your reply.

Very sincerely yours,

. | G-

Ce WelBuggs
stk
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Dear lir. Embree: I

—

Without making a long story too long, I will begin my reply to
your letter of liay 15th by stating that when I indicafed to my
superior colleagues here the possibility of my returning to
Dillard (I hed already been appointed) a number of overtures

were made in attempts to have me remain. With pardonable pride,
I knew that I had injected new 1life Into the bacteriology de-
partment, had set a pace for good teaching, and was doing the

ma jor portion of research for my department as well as all of

the bacteriological research for the department of surgery.
(Surgery has been conducting extensive researches on contaminated
wounds and burns under contracts from the Committee on Chemo-
therapeutic and Other Agents of the O0ffice of Scientific Research
and Development, and I have been an active meumber of the staff
from the very first week of my arrival.) I was sure that I would
be pressed to remain, both by my own department and the department
of surgery, and for this reason I urged lir. Dent to have me
appointed at Dillard as quickly as possible so that I would not
be tempted to accept increased offers on this end. I arrived at
the decision to accept Ilir. Dent's very kind invitation to return
to Dillard wi thout consulting anyone, not even lirs. Buggs.

I was quite unprepared, however, for the extent to which my
colleagues were willing to go in order to have me remsin hers.

I had always thought that I wished to study medicine, and when 1t
was arranged for me to enter the freshman class in July and con-
tinue the research in surglcal bacterlology at a salary almost
equivalent to my teaching salary, I thought it well to consider
once and for all time my desires, both from the standpoint of what
I wanted to do in 1Ife and what personal satisfactfions and joys I
wished to have - this irrespective of my contract to return to
Dillard. It was necessary for me to obtaln admission to the
freshman class at once, if I had any intention of entering this
year, and for this reason I presented my application before I had
decided what I was going to do. I was granted admission to the
freshman class on the 10th of this month, the requests for re=-
commuendations, as sent to you, being necessary formalities.
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Up until about ten days ago it was %mpossible for me to reason
for myself as so many persons, both within and without the uni-
versity system, were influencing me to remain. All of the
arguements for my return to Dillard that I had formulated in the
solitude of my own chamber were torn apart, and nice pictures
were painted for me of the opportunities I have here for personal
growth, the added prcstigo a medi cal degree would give me, and
the "pots of money" I would make, especially because of my con-
nection with the college of medicine. Three of my friends in the
clity offered to loan me money each year until I finished, and one
of them had written a check for {$500 before I knew definitely that
I could enter the July class. .

However, I knew within my soul that I was not doing the thing I
wanted to do. I knew that 1 was being influenced against my own
judgment to remain here and study medicine, just as I had been
influenced to remain at Dillard. At Dillard I had had the courage
of my conviction and had broken my ties to come to Wayne. I saw
no reason why I should not contimue to trust my own judguent. So,
I cast off all outside Influence and talked over with lisggie the
things I wanted to do in 1ife that would contribute most to my own
personal satisfaction and happiness. I indicated to her that the
things I wished to do did not involve medicine or Wayne University,
but Dillard. I have known this all along, even before I left
Dillard for Wayne, but had I remained at Dillard there would have
lingered the uncertainty of just what I wished to do. Coming to
Wayne has definltely fixed my goal in life. I know that it 4s not
medi cine; I know that it is not achleving so-called prestige as a
Negro professor in a white institution; I know it 1s not achieving
recognition as an investigator primarily. I have confirmed my
belief that the contribution I wish most to make 1s the development
of a pre-medical curriculum at Dillard second to none, while at

the same time contributing to the development of Dillard as an ocut=-
standing institution in all of its Divisions. I have also con=
firmed my bellef that I am at heart a pure scientist and will find
greater satisfaction and expression for whaetever scientific abili-
ties I have in following up the researches I began at Woods Hole.

I have confirmed my belief that for me the everyday happinesses and
joys derived from work and of being alive are to be found with our
friends in New Orleans.

For these reasons I talked with lr. Dent a fortnight ago and in-
formed him that I had no intention of remaining here, elther as g
member of the faculty or as a medical student. Iy application for
admission to the freshman class has already been w!thdrawn.
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I have related these things, Mr. Embree, for two reasons. First,
as an Iindividual and as President of the Julius Rosenwald Fund
you have for more than a decade shown an interest in my develop-
ment. I shall never forget the talk we had with lir. Dent prior
to my selection as a Rosenwald Fellow. Every time I have been
tenpted to break my promise or contract I have thought of you.

As an individual Interested in me I wanted you to know my story.

Second, as the Julius Rosenwald Fund is Interested in the develop-
meént of Dillard, I wanted you to know that I am returning to
Dillard without regrets, without any fears that I am "throwing away
an opportunity to achieve". I did not ask lr. Dent for any
commftments, for I know that he is interested in building a strong
college, and If the college grows I am sure that I will gain in
stature with 1it.

My work here has been stimulating and profitable, and has been
done under the most pleasant of cond!tions. All of my cllleagues
have been most cordial. The students have been exceptionally
fine, and 1f there has been one who objected to belng taught by
a Negro he has not evidenced his objection.

With the kindest of regards, I am

Very truly yours,

Q.w.ﬁ‘z
Ce We Buggs JFL



May 15, 1945

Dear Doctor Buggs: The enclosed application
form hzns come to mse

from the Wayne University College of Medicine

and I am not sure that I understand the present

situstion. Are you plunning to enter the Collegs

of Hedicine yowrself, or iIs the questiommeire for

some relative? 1 should be glad to assist you in

this metter ss soon as I am enlightened im regsrd

to present plens.

Very truly yours,

Epwin R. EMBREE
ERE*S0
Enc.

Dr. 6!\&!‘1&8 W, M_—‘“q‘ s

Wayne University
betroit, Michigan
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Jenuery 11, 1944

Dear President Bow: I congratulate you on the
appointment of Dr. Charles W.
Buggs. I have known of his work for many yesrs amd
regard him se one of the most creative of the younger
bacteriologists. He has cspacity for originel re-
search and a gift for teaching. The appointment is
brilliant on its merits. It takes on specisl sig-
nificance in showing that Weyne University is sble
to rise above prejudice and appointymembers of its
staff regardless of race, creed or color. You have
done a fine thing both for science and for democracy.

Very truly yours,

Epwin R. EMBREE
ERE: 50
President Warren E. Bow

feyne University
Detroit 1, Michigsn
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Bovember 2, 1943

Deer Doctor Suggs: Thank you for your letter
of October 26. In behalfl
of Dillard University, I am very sorry uhat you

are lewving there, bul I congratulate you ou Lue

opportunitios offsred st Weyne University. As you =
regquest, we are cancelling lhe remeinder ol your ! 5‘_5“’2__,,_, “%«,b
Fellowehip. We are groud io have L&d your nume on v . ,r‘rb

our lists. t

Very truly yours,

EpwiN R. Empres
ERE: B0

Dr./C. ®.

Dili‘nrd &%
Division of the Sciences
New Orleans, Loulsiena
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My dear Mr. Embree:

———

I feel it necessary to write this letter for two reasons: first, to ex-
press my appreciation for the recommendation you sent Dean Edgar H.
Norris in support of my candidacy for a position at Wayne University,
and second, to relinquish my Fellowship with the Julius Rosenwald Fund,

Having been honored by the Rosenwald Fund with Scholarships and a
Fellowship, I am certain that your recommendation was given great weight
in considering my candidacy. And I am happy to report to you that I
wags offered, and have accepted, an instructorship in the Department of
Bacteriology.

It was most difficult for me to come to the decision to leave Dillard.
As a matter of fact, I originally declined the nomination for the
position, but reconsidered it because of Dean Norris! apparent desire
for me to come to Wayne and my feeling that I was being unfair to my-
gelf in rejecting the offer on sentimental grounds. My greatest concern
was the verbal pledge I made to you and Mr. Dent - nzmely, that I would
remain gt Dillard at least for one year after finishing up the Fellow-
ship, I have a great regard for one's pledge, and it was most difficult
for me to break mine. But after thinking through the matter I came to
the conelusion that your advice to me, if I had asked, would have been
to give careful consideration to what I was best prepared to do and my
own desires. As I had spent four years preparing myself for the field
of medical bactericlogy, and as it was my fondest desire to actively
enter that field, I decided to accept Wayne's offer. I hope that you
will understand my action and know that I took this course only after
long deliberation.

I wish to express my appreciation to you personally, and to the Rosenwald
Fund for the continued interest shown in my advancement throughout the
years since 1931. I shall meke every effort, in my new position, to
prove worthy of the trust and confidence placed in me.

With kindest regurds, I am

Very ié;cerely yours,
(= )ﬁ_%f
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Dear lMr. Haygood: -~ I enclose a letter which I have just
received from Dr. Charles W..Buggs. who
is our Professor of Biology and Head of the Division of the
Sciences. Dr. Buggs is one of the most valusble members of our
faculty. He has been here since the very beginning of the Uni-
versity, and apperently is well pleased to settle upon building
a good department of biology at Dillard. At one time he was
invited to come to the Howard University School of Medicine, and
at another time to head the biology department at Morehouse. His
refusal of those offers and the zeal with which he has gone about
developing the science curriculum at Dillard leads us to want to
do all we can to better prepare him for his teaching.

I know that the deadline is already passed
for you to receive fellowship applications, but if under the
peculiar circumstances involved you can consider Dr. Buggs as an
applicent for a Rosenwald fellowship this year, Dillard University
would be very grateful for your so doing.

Dr. Buggs has had three Rosenwald fellowships
for study toward the M.S.and Ph.D. degrees at the University of
Minnesota. There is probably a good deal of information sbout him
in the Fund files. If it is possible to consider Dr. Buggs' applica-
tion, he and I will be glad to furnish any additional information you

need now.

Sijjgaely yours,
AWD:C A. W. Dent
Enclosure President

Mr, William C. Haygood
Julius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinois

Air mail special delivery
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March 16, 1942

President A. W. Dent
Dillard University
New Orleans, La

My dear Mr. Dent:

It has been my desire, since first coming to Dillard in 1935, to pursue
courses in the field of zoology at the University of Chicago, and it was
my plan to meke a formal request for sabbatical leave in 1943. A very
careful consideration of the whole problem of future study however has led
me to bring the matter to your attention this year. And I have chosen this
particular time to present my request for sabbatical leave in order that
trustee action might be taken at the spring trustee meeting if you deem my
request worthy of consideration.

A review of my graduate record of courses pursued in partial fulfilment of
the requirements for the M.S. and Ph.D. degrees at the University of
Minnesota will reveal the fact that my graduate training has been that of
a bacteriologist and biochemist and not that of a zoologist. This has not
worked a serious hardship in my teaching duties, for the techniques of
learning and the over-all scientific maturity incident to the winaing of
the doctorate degree, together with the awareness of my own needs in this
particular sphere of learning, have made it possible for me to handle my
courses without difficulty. It is true however that the greater portion of
my time has been devoted to the organization of courses within my depart-
ment, the writing of syllabi, and the organization of the Division of the
Sciences as a whole, of which I am chairman.

With the department and the Division on fairly solid foundations, I need
now to give attention to more academic problems, and in order to achieve
any degree of success in this sphere it is necessary that I study for at
least one year. I am very reluctant to teach in one field and do research
in another, for this can only result in a weaking of the department, in-
ferior teaching, and alienation of student interests. I feel that it is to
the interest of the University, the Division, and my department that I
become identified as a zoologist and not as a bacteriologist or biochemist
by training. My previous training does, I think, put me in a unique position
for acquiring the information, tools and techniques of the zoologist, for
the basic needs of the zoologist are the disciplines of chemistry and
physics, and these I have already acquired, to some extent, from my previous
training.
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My purposes in requesting sabbatical leave may be set down as follows:

l. To obtain orientation in the field of zoology through formal
courses, seminars, and conferences so that I might be better

prepared

a. for conducting zoological research,

b. for directing student problems in zoology, and

c. for stimulating and fostering interest in zoology in
my students;

2. To obtain orientation in more advanced courses in zoology as an
ald to the teaching of the courses presently taught here;

3. To gain first-hand information on the organization and implemen-~
tation of the biological and physical sciences at the University
of Chicago in furtherance of our Divisional curriculum; and

4« To continue investigations on the biochemistry and physiology of
medusae which were begun several years ago under a Sigma Xi grant-
in-aid but which were discontinued because of lack of facilities,
lack of time, and lack of material with which to work.

The program of study contemplated is:

1. A formal course in embryology and research on medusae at Woods
Hole during the summer of 1942;

2. TFormel courses in embryology, physiology, and zoology and a study
of the Chicago Plan for the biological and physical sciences during
the fall, winter and springs quarters of 1942-1943; and

3. Study and research at Woods Hole during the summer of 1943.

A review of our regulations concerning sabbatical leaves makes it expedient
that I say a word about finances. It will not be possible for me to finesnce
this study without outright fellowships for the summer work at Woods Hole
and a sustaining fellowship for the work at the University of Chicago. As

it is rather late in the year for placing applications, I am wondering if

it is advisable to seek aid from the Julius Rosenwald Fund. If it is your
feeling that it is too late in the year to place an application for a
fellowship I will withdraw my request for sabbatical leave, for, as indicated
above, I could not finance a year of graduate study on less than my present

Salary .

I have refrained from referring to any accomplishments I may have made during
the six and a half years that I have served as Chairman of the Division of
the Sciences and as head of the department of biology, for if any have been
made I am sure that you and the Dean are cognizant of them. It is my hope,
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however, that you concur with my belief that the University, the Division
and the department will be better served by me after a year of study and
that you will present this request to the trustees with a recommendation
that it be granted. Also, I would appreciate any suggestion you might
have with reference to making application for a fellowship.

Very sincerely yours,

C. W. Buggs - / ?U
Professor of Biology and

Chairman, Division of the Sciences



recently
person to hg
tion at Way,

Already
 himself as a’

oy olgt k Calla&"!m-ta
or n

The importance of Dr. Buggs’s
work was cited by Dr. John W.
Hirschfield, director of laboratory
'study, who said: “Most advances
in infection treatment depend on
identification of infecting micro-
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January 20, 1937

Deer Dr. Buggs: I have read with much interest vour letter

of January 10 written from the heights of
Pisgan. I think I understand your position and I certainly ap-
preciate your impatience. I do not, however, see any way by
which this Fund can properly help. 4 foundation cannot wisely
begin to help individuals in their regular work. Ve can give
fellowships for prepaeratory studies to & wide number of prom-
ising individuals and we can mske general appropriations to in-
stitutions end movements, but if we should begin to select
individual members of a faculty for specisl assistance we would
be, in effect, interferiny with the sdaministration and policies
of the institution., 8o far as Dillard University is concerned,
we have from the beginning made substantisl contributions both
to the buildings and to current expense. I hope we can con~
tinue these, but I am sure they must continue to be mede to the
general budget of the University and that the constituted auth-
orities of that University must decide on tlhe proper division
of the funds to the wvarious departazents and faculty members.

I recognize the difficulties of a research
scientist in a small institution which has limited finances.
I think it proper for such an institution to make unusual pro-
visions for exceptionally quelified members of the faculty even
if this seems to violate the prineiple of standardized demccracy.
The officers of the university rather than outside agencies must
make the decisions as to which departments and which professors
they will give special facilities. And then, of course, there
is the problem of finding financisl support for these special
provisions as well as for the regular budget.

All I can suggest is that you place your
problems as vigorously as possible before President Helson. I
have no doubt that he will sympathize with them. ¥hether or not
he can find special financing is another question.

’



I realize that this must be a disappointing
reply to you, but I believe you will understand and agree with
our position.

EREsJW

Dr. C, W, Buggs
Department of Elology
Dillard University
liew Orleans, Louisiena
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My dear Mr. Embree: P

esamer st o iy v

In February of last year I sent you & set of inscribed reprints
which represented the published results of the work I executed

at the University of Minnesots as a student, sustained for two
years and a summer as & Rosenwald Fellow. It is with regerd to

a continuation of this work which I wish to direct your attention
to.

Since leaving the University of Minnesota I have been virtually
isolated from the scientific world. First, becauvse it is just

about impossible for me to follow advancements in the several

fields since I do not have access to libraries, and second, be=~
caude 1t has been impossible for me to cintinue my researches.

I feel that the work I-did at Minnesota is indicative of greater
accomplishemnts, if I am given the opportunity. But so far the
opportunity has not presented itself, not-withstanding the fact

that I have sought after such opportunities. In a word, I feel

at the present moment that the four years I spent at Minnesota

have brought me only unto the mountalin of Nebo. I have been . ¥
premitted to look out into the promised land, but so far, I LR
have been denied the privilege of entering. The question I put gwﬁ'
to myself is will I too die and be buried in the land of Moab, g
without even visiting the promised land., It seems as if I will,

~“§i need not go into the matter of what preparation I have had

for.doing independent research, for I believe you to be fully
aware of the type of work I did as a student at Minnesota. I
should, however, like to mention that while at Minnesota 1
outlined quite a number of projects which I sincerely believed
I would be given the opportunity to execute just as soon as I
located in one of our schools., TIME has brought me only an ex-
exution of the work by other men in my field; work which I had
partially completed, but for which I receive no credite

In September of last year I received a grant of $250,00 from
The Society of the Sigma Xi for work on jelly-fishes. I
accepted this grant fully confident that I would be able to
make a substantial addition to it from other sources. I be=-
lieved the recognition of my ablility and the importance of the
project by Sigma Xi would act as a wedge in opening up other
avenues of funds. But so far I have been disappointed. I am
therefore appealing to the Rosenwald Fund to give financial

- aid for the completion of the work on jellyefishes, and for
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Mr. Edwin R. Embree =2«

continuing the work which was started at the University of
Minnesota,

I should like to request & grant of $5000.00 with which to pur-
chase equipment, supplies, and books for continuing my investie
gations into the physiology and biochemistry of medusae and the
electrophoretic phenomena of biological units. The work on
medusae (jelly-fishes) will be conducted in part at Waveland,
Mississippi. I should wish to construct a more or less tem=
porary merine biological laboratory at Waveland where this
work would be pursued. The laboratory at Waveland would serve
for spring and summer investigations, and it is entirely
probable that this venture could lead to a justifiable desire
and need for the permenent establishment of a marine blolo=-
gical laboratory for teachers in this section of the countrye.

Five thousand dollars would equip me for permanent work, not
only in the field of electrophoresis, but for quite a number of
physiological, biochemical, bacteriological, and zoologicel
problems. Indeed, the bulk of this equipment is indiceted in
courses in general physiology and becteriology, courses which
we do not as vet offer. Once the equlpment is purchesed, the
investigetions may be sustained by sums amounting to from $100
to $300 annually.

In a word, Mr. Enbree, I am asking the Rosenwald Fund to equip
my department so that it might offer courses in general
physiology and bacteriology, which at the same time will per-
mit me to continve my investigations.,

I am inclosing & tentative outline of proposed researches. I

trust this will serve to indicate something of the nature and

scope of the work I contemplate, and that you will be disposed
to act favorably toward this request.

With sincere wishes for the New Year, I am

Very sincerely yours,

G. ak

Ce We Buggs
Assistant Professor of Blology
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A TENTATIVE OUTLINE COVERING (I) AN INVESTIGATION INTO THE
BIOCHEMISTRY AND PHYSIOLOGY OF MEDUSAE, AND (II) THE ELECTRO=-
PHORETIC PHENOMENA OF BACTERIA.

Investigation to be
conducted by Ce We Buggs, Phe Do (Minnesocats
Assistant Professor of Biology

Dillard University, New Orleans, ILa,

Location of Investigator ¢ Dillerd University, New Orleans, La,

Purpose and Importance of the Investigation into the Biochemistry
and Physioclogy of Medusae.

The Purpose of this investigation is to attempt to fill a de-
finate gap in the knowledge of the physiology of digestion and
the chemistry of medusae. With regard to digestion, very few
accurate observations have been made, and there seems to be no
literature dating beyond the 19th century. A few of the early
biologists, Miller, Haller, the Hertwigs, and Fredericq,
Krukemberg, and Moebius, during the last decade of the 19th
century, have reported on thls problem, but no extensive physico-
chemical investigation seems to have been made., Gortner and
Bateman have both reported on the water content of medusae,
but we know of no work covering the chemistry of the groupe.

Studies contemplated by the epplicent should add meaterially to
our knowledge of the chemistry and digestion of the Coelenterata.
Further, such studies may throw new light on the generel problem
of digestion, and the physiological role of weter in organisms.
The chemlstry of the group would be a definite contribution to
the field of biochemistry.

Plan of Investigation
(1) A redetermination of the water content of several species,

representing different genera of medusae.

(2) A study of the osmotic properties of medusae,
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(3) A complete biochemical analysis, with especial attention
to:

fs Analysis of the bell
be Analysis of the digestive tract
c. Analysis of the tentacles

(4) The enzymes of medusae, with a study of optimum reactions
for digestion.

Purpose and Importance of Investigations into the Electrophoretic
Phenomena of Bacteria.

Bacteriology is a young science; and in its infancy, it was
erippled by being developed from the practical point of view,.

1t was developed by men who were primarily interested, not in
the nature of bacteria, but in whet ways bacteria were responsie-
ble for some of the ills of man, and in what ways they could be
utilized in alleviating these ills. Consequently, the field of
bacteriology is yielding diminishing returns, and the investi=
gator has come to realize that further progress in this field
will be mede only after we have learned more about bacteria them-
gelves; only after we have delved into the secrets of bacteria
from the point of view of the pure scientist,

Electrophoretic studies of bacteria are relatively recent
additions to the armamentarium of the investigator, but they bid
well to contribute important informetion concerning the elemental
nature of becteria; information which, no doubt, may lead to

new and worthwhile applications of hecteria in furthering man's
conquest of dlsease,

The epplicant hes already made two worthwhile contributions to
this phase of bacteriological investigation, and he feels that
further contributions can be mede if he is given the means of
continuing his investigations,

In the following paregraphs, I have outlined problems upon
which I have already done considerable work. The completion
of these problems awaits only equipment for continuing worke.

Plan of Investigation

Problem I. A stetistical Analysis of the Accuracy of Electro=-
phoretic Measurements.

It is the common practise of most investigators to report
electrophoretic velocities correct to the second decimal place,
end in many instances to differentisate between biological units
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on & basis of such differences. These average values, obtained
from a supposedly random sample of from ten to twenty individuals,
usually ten, are derived, in the ma jority of cases, from parent
populetions that are hbeterogeneous with respect to the wvelocities
of the individual cells composing the populstion. Statistically,
this procedure falls into the category of the technique of small
samples, unless a sufficiently large sample is drawn in order to
obtain a truly random sample.

Such a procedure is not followed by the average investigator
working in the field of electrophoresis, and nothing is said
concerning the spread or range of the populations worked with.
In the words of Sir Francis Galton, "The knowledge of an average
value is a meagre plece of information. How 1little is conveyed
by the bald statement that the average income is 100 pounds
compared with wiat we should learn 1f we were told how English
incomes were distributed!",

The purpose of this first problem is to study the accuracy of
electrophoretic measurements emploving the best available cell
and technique, and working with both homogeneous and hetero=-
geneous populations. Preliminary experiments indicate that
unless the parent population is very homogeneous a sample of 50
mist be drawn in order to obtain a significant or trustworthy
average, If this procedure is not followed, the average value
must be calculeted according to the technique of small samples.

Problem II. The Electrophoretic Velocity of Physiologically
Young Bacterisa,.

Preliminery studies with physiologically you cultures of
Escherichia coll have yielded results which indicate that such
cells migrate faster then adult cells. Theoretically, this is

the logical consequence of the lower isolectric point, ‘for it

has been shown that physiologically young bacteria have low
isolectric points, and are relatively stable in suspension in
virtue of their higher surface potential difference. Accordingly,
gsuch sells should migrete at faster velocities than cells with
high isolectric points.

If it can be shown that physiologically young cells have higher
electrophoretic velocities than adult cells, this would be
additional evidence in support of the thesis that such cells
differ from adult cells in the physico-chemical nature of tlre
plasma membrane.

(Part of this problem has been published for me, but there
still remains certain portions of it which are original with
me),
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Problem III. Chemical, Serological, and Electrophoretic Studies
on Salmonella species.

Preliminary studies show that certain Salmonella species may be
distributed into the following electrophoretic groups:

l. Cultures that are strictly homogeneous with respect
to the velocity of the individual cells composing
the culture, and which, on single-cell isolation,
vield only homogeneous cultures,

2. Cultures that are very heterogeneous with respect
to the velocity of the individual cells composing
the culture, and which, on single-cell isolation,
vield only heterogeneous cultures,

3¢ Cultures that have zero veloclty, or a velocity
very nesrly zero, and whieh yield similar cultures.

This study would be conducted in an attempt to learn if there

is any correlation between the serologicel, chemical, and electro=
phoretic properties of certain Salmonella organisms, If the
surface potential difference of bacteria 1s in part a function

of the chemical natuvre of the plasma membrane, it follows that
chemicel and serologicel analyses should lead to some degree of
positive correlation with electrophoresis,

Problem IVe A Complete Investigation of the Electrophoretic
Veloecities and Disease Producing Propensities of
the Green-Producing Streptococci.

As yet, no investigator has attempted a confirmetion of the
numerous studies made by Rosenow and his associates into the
disease producing propensities of green streptococci of
different electrophoretic velocities,

This problem is related to problem III, but significantly
different in this respect: green-producing streptococecl are
heterogeneous with respect to the velocity of the individual
cells composing & given culture. Rosenow has attached pathogenic
significance to each of the frequency groups of a given culture,
believing that the varions velocities are closely correlated
with biologicel properties, and that transmutations between the
groups are functions of seasonal changes, atmospheric conditions,
etce

Conetmpleted studies involve:

1. Attempted confirmations of various phases of Rosenow's
studies.

2. Repetition of Rosenow'!s studies employing more ad-
vanced techniques and eleetrophoretic cells,
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3« Studies on single-cell cultures of green=-producing
satreptococci,

Problem V., Influence of the Culture Medium upon the Electroe
phoretic Veloecity of Bacteria.

The applicant has slready published data on the influence of
growth, senescence, and death upon the electrophoretic velocity
of becteria, It remains to be determined whether or not
electrophoretic phenomena are influenced by the type of culture
medium employed, and its hydrogen ion concentration. MNeny
investigators have attributed variations in their replicated
data to the use of different culture media, but without adequate
evidence in support of their contention.

Respectfully su tted by,
Ce We Buggs

Asgistant Professor of Biology



i

%

p}

§

v
.1’”

DEPARTMENT OF BACTERIOLOGY | \

avomeMoNoooY || __\_ _-_,,.r

Universrry or M)
- lﬂ ! ,. DICAL S'?:::sgth 0 LA RSHI F/
lﬁ 203 Millardaﬁéll X

May 14, 1954.

N

Vr. G Jeorge Re -Arthur—
Julius Rosenwald Fund
Chicago, Illinois.

My dear lr. Arthur:

It seems as if I am really reaching the end of my
formal education and at last I can breathe somewhat freely.
My thesis has been completed and filed. Only the final oral
exam is before me. That will come around the first of June.

Again I wish to express wy appreciation to the
Julius Rosenwald Fund for the support given me in my under-
taking. Especially am I grateful to you for the personal
interest shown in my progress,

Refore sending out my "plea" for a position T
thought it worthwhile to see if you had any suggestions. In
the spring of t'33 I sent out something like twenty-five
letters, but to no avail., This year I am zoing to limit my=-
gelf to four or five schools., Dr, Adams informed me some
time ago that Howard would not be in nosition to make another
addition to the Department of Racteriology before 1955-136,
go that I see no need for writing Howard again. I should
like to get soumething at Atlanta University, but Dr. Hope
could offer nothing last year. I realize that my field is
rather specialized, but in order to raise the standards of
our schools such courses as bacteriology will have to be given
sooner or later. Ny mein reason for going into this field
was that it was virgin as far as we were concerned. I see no
reason why Atlanta University should not begin the teaching
of bacteriology.

My treining the last two years has been largely in
the field of chemistry, snd I feel adequately nrepared to in-
struct in two fields of chemistry which I feel sure are not
offered to any extent at Atlanta University or Morehouse.
These fields are colloid chemistry and biochemistry. I
could easlily divide my time between bacteriology and one or
both of these fields. The three are intimately connected.
You may recall thet my thesis was worked out in colloid chem=-
istry (applied to bacteriologicel problems).

I should appreciate any suggestions yon may have
to offer and anything you may be able to do toward seeing me
plsaced.,

Mrs. Buggsa 1s well and joins me in best wishes to
VOl e

Very truly vours,

MAY 22 1855p, 5. My application for a Nstional Reseaiﬁl"ﬂlowqhip will

not come before the Board until September. It was necessary
for we to have my thesis accepted before apvlying,




February 6, 1974

My dear Hr. Buggss The Julius Roszenwald Fund does not mske
recomuendstions with reference to ap-
plications for fellowship grante, I am sure that #r. Embree
will be very glad to snswer in detail and recommend you very
highly if the National Research Counecil should write him a
letter with reference to your work at the University of
Hinnesote under the grants mede by the Fumd in the past.

#ith reference to your question con-
cernings the National Research Couneil grants being swarded
to Negroes, I doc not know of any such grant ever having been .
given to & WNegro. Of course, there may have been some sbout
vhich we do not kmow. I read with & great deal of interest
the copy of your letter to the HMedical Fellowship Board of
the National Research Counecil. I could understand if, I think
prisarily, befasuse of the time you took to explain the details
of your experizent at the time I was in Winneapolis. I sin-
cerely hope that something can be done for you in the mstter
of placement next year. If you have any knowledge of an
opening in any colleres in your field, we should of course, be
interested in helping you to secure the job if anything can
be done by us in that direction.

Very truly yours,

ﬁni?ersity of Hinnesota
#inneapolis, Hinnesote

FEB 71534
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Dear VMr. Arthur:

It was my intention to write you a month or two
ago in order to let the Julius Rosenwald Fund know that I
was still forging ahead as I believe them to be still inter-
ested in my progress nere at the Tniversity of Minnesote.
However, that writing has been postpoped until the present
a8 T can now tell you in a simple and brief mwenner of some
off the accomplishments I made while receiving aid from the
Julius Rosenwald Fund,

The enclosed letier to the National Research
Council will serve two purposes: 1) it will convey to you
my plans for the immediate future; 2) it will give you a
clear and simple idee of some of the results of my labor of
the past eighteen months., I think, also, that this letter
will give you a much clearer conception of my problem than
you now entertain,.

There are so many applicants for these fellow=-
ships that I feel that every bit of recormendation I can get
will help. A recommendation from the Julius Rosenwald PFund

should help me quite & bit, and I am wondering if such could
be supplied.

Incidentally, do you know of any Negroes who have
received fellowships from the National Research Council?

My sponsor, Dr. Stuart Mudd, is at the University
of Pennsylvania, If the fellowship is granted I would work
there with hime.

I am afraid that I will have nothing to do next
vear if T do not get en appointment from the Wational
Research Council. Dr. Adams was here two or three months
ago end it seems as though there will not be another opening
at Howard for two or three years., I consider it quite un-
fortunate that I could not accept his recent offer,

I should greatly appreciate anything the Julius Rosen-
vald Fund might be able to do toward recommending me to the
llational Research Council.

Mrs. Buggs is well and joins me in best regards to you.

FEB 71C38

Sincerely vours

Q. W, Muaoe.
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In addition to the information given in mwr application for a
fellowship in medieine of the Wational Research (Gouncil I
should like to subwit the following with reference to my pro=
posed research projeetsy its importance, its relation to exise
ting knowledge in this field, and the facilities needed for its

prosecutions

Following the deveﬁg?ment of & practicable aspparatus for measur-
ing accurately the ﬁobility of & bacterium under the influence
of a difference of electrical potential by Worthrop in 1922,
several investigators wmade various sttempts to correlate the
electrical surface density of bacteria with their biological
activities; mainly with the virulence of & given strain. From
such studies it was hoped that virulence diagnoses could be

nade readily and inexpensively. Further, it was, and still is,
the belief of one investigator that studies of the electrical
‘mharge of bacteria (technically termed cataphoresis) lead to ine
formation which, in the case of many of the streptococcal dise
eases, makes a diagnosis, otherwise difficult or impossible,

relatively simple.

However, & study of the literature of bacteriel cataphoresis
will reveal that the field is in a chaotic state. Paradoxical

findings appear in a great number of the publications, while



there are as many negations for a given correlation as there are

confirmations.

In our work here at the Universalty of Minnesota we huve appro=
ached the problem in what we feel to be a more logical manner
than hitherto adopted. We feel that the chaotic state of the
field is due to the fact that these various correlations have
been attempted without first ascertalning as nearly as possible
the various factors responsible for the magnitude of the charge
upon a given baectoerial species, That 18, we believe that
chemical and serological analyses will lead to the demonstration
of the faoctors of greatest jwportance in maintaining a given

charge on & bacterial species,

i&ofore such chemical and serological studies were begun, however,
we felt that less important, though necessary, experiments should
be worked out in order to determine the trustworthlness of the
results of these later 1nveatigations; For this reason our
doctorate thesis deals entirely with what we term "preliminary

work" .

A8 most species of bacteria are composed of individuals showing
great heterogeneity with reference to charge, we have attempted
to work out from blometrical principles the trustworthiness of
measurements made on & small sample of such individuals in
characterizing the parent population, That is, our first step
was to determine the experimental error due to the errors of
random sampling. We feel that, as & preliminary work, this
study is very important. It is the main orienting factor in

determining the significance of any group of measurements,

1



This error of randon sampling has heen entirely neglected by

other investigatorss

™o other factors have heen greatly talked about in the literature
but very little done about them. These are the variations in the
charge of bacteria with their age and death (natural and artifie-
cal). It is quite obvious that such studies st of necessity

be preceded by & study of the significance or trustworthiness of
cataphoretic weasurenents of bacteria, Ve believe that our reéee-
sults on variations oftthe charge of bacterias with age and deeth
of the cells will go & long way toward elucidating the general

problem of bacterianl cataphoresis,

Our third study deals with the effect of the hydrogen ion cone
centration and salt concentration of the growth medium on the
magni tude of the charge, This is practiecally the first attempt
of an investigator to ‘@udy the influence of the growth environ=

.o s

ment of bacteria on their surface charge, These studies hsé;
proved very important in that they glve us some insight as to
the direction of variation of the charge under certaln conditions
of growths It 18 also probably that these studies will lead to
newer knowledge coneerning the iﬁﬁgﬂof potassium salts in bage
terial metabolism,

With the above knowledge coneerning the trustworthiness of
neasurenents, the variations to be expected with cells of different
ages, and the influence of the pH of the growth wmedium sccummlated,
and, with additional imowledge concernming the charge of bacteria
when grown in wedia of different fundamental compositions which

wa ara at nresent acoumulating, we feel that we are prepared to
i



undertake the more serious and lmportant study of chemical and
serological analyses in relation to the cataphoretic behavior

of bacteria.

My sponsor, Dr. Stuart Mudd, concurrs with me with respect to

the importance of chemical and serological analyses of bacteria
in leading to more fundamental viewpoints of the relation of bace
terial charge to bacterial virulence, and perhaps bacterial
indentification and classifications Dr. Stuart Mudd is the most
gonservative worker in this field I know of and has auplf-
facilities (with a few additions) for the prosecution of our

researches,

Trusting that my appliecation will receive favorable consideration,

I en

Very sincerely vours,
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June 14, 1933

Mr. George R. Artmr
Julius Eosenwald Fund
4o01 Ellis Aveme
Chicago, Illinois

Dear Mr, Arthur:

I am inclosing a copy of a letter which I
received from Dr. Adams this morning. also a copy of
a letter from Him Under date of May 24. From this
(the latter) commnication, I was almost positive
of the position. It is good, however, to know that
he may give me another chance to locate at Howard.

I am sending these letters to you as they may contain
information which may be of immediate interest to you.

Very tmly youra
Bugga & g

CWB:H
4ne.2.

Jun 23 1933
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HOWARD UNIVERSITY

Washington, D. C.

School of Medicine June 12, 1933
Office of the Dean

Mr, Charles W. Buggs

Department of Bacteriology
and Immunology

The University of Minnesota

Minneapolis, Minnesota

Dear Mr, Buggs:

After having considered all available applicants
for the vosition of Instructor in Bacteriology, Preventive
Medicine and Public Health in the College of Hedicine of
Howard University for the school year 1933-1934, we have de-
cided that it would not be well to call you away from your
work at the University of Minnesota before you complete the
requiremente for the Doctor's degree.

Forced economy has required that our staff be cut
to such a minimum which I a2m sure would not permit you' to con-
tinue research here during the next school year.

The salary is rather small for a married man with
the training you have. We would not care to have you come
and suffer disappointments. We are not at all sure how soon
it will be before salaries can be brought up out of the recently
enforced reduction.

Your qualifications have impressed us and the ex-
cellent recommendations that have been furnished for you have
impressed us also. I hooe we may be able to interest you some
time later with terms that will be much more attractive,

Sincerely yours,

(3]

(Signed) Numa P. G. Adams
Dean. oM £ 9 1933



COPY

HOWARD UNIVERSITY
Washington, D. C.

School of Medicine
Office of the Dean

May 24, 1933

Mr. C, W. Buggs

Department of Bacteriology
University of Minnesota
Minneapolis, Minnesota

Dear Mr. Buggs:

In my last letter to you I promised to take up with you again
the question of a vacancy in our Department of Bacteriology, Preventive
Medicine and Public Health for the school year of 1933-1934,

I am now in a position to state definitely that we have avail-
able an instructorship in Bacteriology, full-time, for one year, at a
salary of $1,800.00 per year with the understanding that -

(2) the apnointee shall be available for duty for eleven
month!s service during the year.

(b) the salary shall be mabject to the same reduction the
University may find it necessary to apply to other
teachers during the year 1933-193h,

(c) this appointment is to exoire automatically on June
30, 1934,

In accordance with the Federal Bconomy Act, the above men-
tioned salary is subject to a cut of 15 per cent. At opresent there is
no indication that a further cut will be necessary for next year.

All initial sppointments in this rank are for one year and
will expire automatically subject to reappointment.

If you wish to consider this vacancy I shall be pleased to
havé you furnish me the following at your earliest convenience!

(1) Transeript of your educational record to dste.

(2) Please fill out the enclosed personnel blank and fur-
nish photograph as requested.

(3) Kindly furnish reference as to your qualifications for
this position. Include please a letter certifying as
to your good moral character. We do not doubt this, of
course, but we always wish to present such a letter with
our recommendations.

With kind regards, I am
Very truly yours,
(Signed) Wuma P. G. Adams, Dean
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HowARD UNIVERSITY
WASHINGTON, D.C.

SCHOOL OF MEDICINGE
OFFION OF TIIE DEAN 1

.é i June Twelfth
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¥r. George R. Arthur
Associate for Negro Welfare
Julins Rosenwald Fund

4901 Ellis Avemue

Chicago, Illinois

Dear Mr. Arthar:

After having considered very carefully
the application of lir, Charles Xegler . Buzzs for
appointment to the position of Instructor in Rac-
teriology, Preventive Medicine and Public Health
in the College of ledicine of Howard University, we
have decided that it would be best not to call Mr.
Bugzs from his work at Minnesota before he shall
have completed his reguirements for the Doctor's
degree. I hope we may be able to offer him some-
thing worthwhile later. We were very much impressed
with his training and the fine recommendations that
have been furnished for him.

Sincerely yours

Tama P. G. Adams
Dean

Jup 23 1933
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Mr. George R. Arthur
Julius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinocis.

Dear Mr. Arthur:

I received a letter from Dr. Adams under date of liay 24 in which
he states that there is definitely an instructorship at Howard

for next term. In view of this fact I will reject the Shevlin
Fellowship if the Board of Trustees of Howard confirm Dr. Adems'
recommendation. This, of course, should relieve the complication
of making the additional grant of $200 in order that I might remain
here for the summer session. I trust this will meet with your
approval.

Mrs. Buggs is doing nicely. Was operated on the 19th and &gain on
the 20th. She will be leaving the hospital this week.

With kind regards, I am

Very truly yours
Ce W. Buggs /dAjib




Ul

sy 8, 193%

iy dear dr. Buggs: I have received your letiter of

day fifth together with cne from
Dr. Larson., I am sure that we are very gratified to kmow
that you received the Shevlin Fellowship in medicine. 1
shall have to take the matter wup with “r. Eabree with
reference to the appropriation of our last grant under
the present conditions. The Julius Rosemwald Fund has
been reluctent in the past to go in with other fellow-
ship grants to help finance a studemt. Thé sain basis =1
of my appeal to “r. Eambree was that you would go to ik
Howard at the emd of the summer and that you nesded Lo : %
stay the emtire summer at the University of Wimmesota in \
order to get your Ph. D. Since this has been changed, I L
cannot at this time say just what dr, Embres will do. I \
em leaving the city tomorrow for a week amd will not be \
able to write you again until the twentieth of day.

I am sorry to hear that dra.
Sugzs will have to go to the hospital. 1 sincerely hope
that neither one of the two operations you mention will
be very serious.

Very truly yours,

GRasVH _ - e
gmﬁ-. E

.unneapo}.is, ﬂinnaaota
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May 5, 1933

Mr, Geo. R. Arthur
Julius Rosenwald Fund
4901 Fllie Averme
Chicago, T1llinois

Dear Mr. Arthur:

I am writing you with reference to recent de-
velopments in the case o%& will recall that in
my talk with you during I expressed the hope
that it might be possible for Mr. Buggs to remain here for

another year in order that he might complete the investigations
which he now has under way.

We were fortunate in obtaining for Mr. Buggs

the Shevlin Fellowship for the school year 1933-3%., This fellow-
ship carries with it a stipend of $500, which, however, cannot

be drawn uvon until October 15. We were then confronted with
the problem of finding some way by which Mr. Buggs could maintain
himself during the summer months. We applied to the Student Ioan
Tund and the Rockefeller Foundation, but in each case without
success. Mr., Buggs finally concluded that he would move under

. a tree and live on herbs until Qctober. Your letter of May 3

informing him that he had been granted an additional $200 from
the Julius Rosenwald Pund was, therefore, a godsend to him. I
am indeed pleased that it will now be possible for Mr. Buzes to
remain in the department for another year. I am confident that
he is the type of man who will be heard from in later years.

I am leaving for Washington tomorrow. During my
stay there I shall take the opportunity to visit Howard University

end discuss with the deasn of the medical eschool the poasi'b‘llity
of ‘an appointment there when he finishes his work here.

Very sincerely yours,/

Ao ats

W. P. Larson

WPLH /
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Rul 13
\ april 12, 1933

Mr. George R. Arthar b 1<

The Julius Rosenwald Fund ‘
4901 £11is Avemue Jdoe

Chicago, Illinois Z‘B{_

Dear Mr. Arthur:

Mr. Buges informs me that his application
for a further grant which would enable him to complete
his studies here has been denied because of inadequate
funds. I am writing this letter in the hope that it may
be possible for you to support Mr. Buggs until about
Sept ember 1, in order that he may secure his Ph,D. degree.
Mr. Buggs has no source of income other than that which
he has received from your orgsnization. His wife, who
has been working and in that way contributing to his in-
come, is now out of work snd, I am told, has no prospect
of employment during the spring and summer months. A
grant of $225 would enable him to complete his course here.

It would be unfortunate if a man of Mr. Buggs!'
caliber and promise should be forced to discontimue his
work now that he is so near his goal. As I have stated
before, Mr. Buggs is a man of outstanding ability. UHe is
the most brilliant and promising investigator that we have
had in this department in many years. If given the oppor-
tunity I feel certzin that he has the possibility of be-
coming an investigator and teacher of exceptional caliber.

Yours very truly,

W. P. Larson

"PL:H
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darch 24, 1952

My dear Hr., buggss rlease excuse my belated reply to your
- letter of Harch sixtn. I have been in
the East almost continucusly simce that tiame.

I think you are very fortunate toc have
received an offer to teach al Howard University. To be asked
by the Howard University dedical School cut of zeversl hundred
good teachers who are out of work this yesr I think is & tribute
to the remarksble record you have aade at the University of
dlonesota. I do not believe that 1 should think about contin-
uing on at the University should you be able to locate at
Howard. As 1 told yom in your lsboratory, upon the occasion of
my visit to dinnespolis, the Julius Roseawald Mund will hardly
be able to finance snother fellowship grent for yow. I am
enclosing & eopy of & letier from ¥r, Hill of the General Educa-
tiom Board to whom I wrote in your behulf. I do mot think at
your age you will lose so very much im the slowing wp of your
research work, except as it may have Lo do with other perscns in
the [ield sorking on similar projeels. I aay be that youw will
be able to contimue your research work at Howard University.

I am returning Dean Adams' letter of
February 27th to you and your reply to him as of Sarch 8th.

We have read the copy of the first few
pages of your thesis and where we were able to follow it, we

enjoyed it.

With best wishes for your health and
with regards Lo ¥rs. Buggs, I sa

»

Very truly yours,

3 ' 1 i'l
LL““-- 188 ssssaa e

B0 Ridrich Avenus Horth
dinneapolds, dian.

Enc.
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Hr. George Arthur,
Associate for Negro Welfare,
The Julius Hosenwald Fund,
900 So. Homan Avenue,
Chicazo, Illinoiss

Dear Mr. Artimr:

Dr. Hordecai W. Johnson has kindly referred
to me for consideration and renly your letter
concerning a young man who is studying Bacteriolozy
on a fellowship grant and who is desirous of con-
tinuing his work at the Pasteur Institute.

Althoush we are not in position to state defi-
nitely that we could give employment to such a man
at the end of the next two years, we should be
pleased to know somethinz of his previous training.
We prefer to have a man who has already had medical
training. If this man should turn out to be a first
rate bacteriologist we may be able to place him by
that time.

Very truly yours,
OJTlan’g Do/

Muma P. G. Adams,
Dean.

H‘iv.
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809 Aldrich Ave. /¥,
Minneapolls, Minnesota
June 23, .1951.

To The Rosenwald Fund

New York, Ne Yo

Gentlemeéens:

I, Charles \iesley Buggs, herswith beg to make
formal application to the Rosenwald Fund for a Fellowship
to pursue advanced education at home and abroad in the
field of bacteriologys Accordingly, your indulgence is
respectfully requested while I attempt to set forth briefly
a history of my life and certaln other facts which may con=-
vey to you the greatness of the fire of service and accom=
plishment which burns within my breast, but which as yet
has found nc outlet.

I am the third child of Dr. and Mrs. J W. Buggs,
there being five children in the family, two girls older,
and two brothers younger than I I was born in Brunswick,
Georgia, August 6th, 1906, and received my education through
the high school at St. Athanasius, Brunswick,

After receiving my diplome from St. Athanasius
I entered the freshman class of Morehouse College, Atlanta,
Georgia, in the fall of 1924, and there studied for the
degree of Bechelor of Arts, intending to enter a medical
college after the coumpletion of wmy work. While at lMorehouse
I followed the well=-beaten paths of the typical college
youth by learning a little and forgetting a heap, and fina=-
1ly wound up in December of my senior year by marrying liiss
Marguerite Bennett of Augusta, Georgia, Although I made no
outatanding record at lorehouse, it was one that stood me
well when I attempted to enter a northern university.

Tmmediately following my marriage it was pre=
dicted that T had seen the last of school, especially so
as my eyes failed me for three weeks, following which I
underwent an operation for appendicitis. However, I had
the pleasure of finishing with my class in June, 1928, re=
ceiving the degree of Bachelor of Arts, having majored in
zoology, with a minor each in physics, chemistry, and
mathematics. :

My entire outlook on life was changed with my
marriage, and with it I experienced a change in personalitye.

I at once became a serious-minded youth, and attempted to
reach my goal by the only avenue left open to me, an in=
direct route.



During the school term of 1928-1'29 I instructed
at State College, Dover, Delaware, and attempted to follow
graduate work at Chicago University during the fall of 1929.
I found that I had insufficient funds, so that I returned
to teaching in January, 1930 During the winter and spring
of 1930 I instructed at Douglass High 3chool, Key 'iest, Fla.

Although I had no funds at the close of school
(I was teaching at a 'salary of $45.00 per month) my wife
and T decided that I had remained inactive long enough to-
ward the actual realization of my goal, so that we began to
cast around for a suiteble place to work and attend school
at the same time. I came to lMinneapolis and here et Miss
e Gertrude Brown, Head Resident of Phyllis Wheatly Settle=-
ment House. She considered our case and was very anxious
to help after we indicated our willingness to do any kind
of worke Accordingly, she offered to lrs. Buggs the only
opening she had, that of housekeeper and cook, but did so
rather reluctantly as she was almost positive the work was
too strenuous, especially as lrs. Buggs had recently suf-
fered an injured shoulder. Her salary was to be $40.00 per
month, room and board. To me lMiss Brown gave the privilege
of living in the house with lirs. Buggs, and the opportunity

of earning my board by serving meals and taking care of the
kitchen after meals.

This we readily accepted, and through the great
sacrifice of actual necessities, the unselfishness and eco=-
nomy of lMrs. Buggs, I have been able to reémain at the Uni-
versity of mrinnesota for over nine months. Our sole in=-
come has been $40.,00 per month, which Mrs. Buggs has earned
by herd work, and out of it we have clothed ourselves and
paid tuition. To Mrs. Buggs goes all the credit, for my
work at the University became of such a nature that it
kept me at school until late at night, and I was cut off
from the only wcans of earning my board. It has been im=
possible for us to pay it, and at the present time I.am
oweing to the Phyllis Wheatley House a board bill covering
a period of seven months.

I entered the University of Minnesota with the
determination to make goode It was my intention to work
for a laster's Degree so that I could later demand a teach-
ing salary sufficiently large to permit me to obtain at
least two years of training in medicine before having to
break into the program in order to earn more funds,

- I entered the College of Science, Literature,
and Arts a8 an unclassed student, and there came in cone
tact with Dr. R. G. Green, professor of bacteriology in
the Medical Schoole Dr. Green became greatly interested
in what he termed my bacteriologiecal technique, and in=
vited me to enter the Graduaste Sehool, taking my ma jor in
bacteriology. He further stated that he was working on



epizootic fox encephalitis and that I was just the person .
he needed to do & comparative study of herpes encephalitis
and fox encephalitis. I have done all of my mejor work
under Dr. Green, and will complete requirements for the
degree of Master of Science this summer.

I am enclosing for your conaideration a récommen—
detion for further advanced education from Dr. Green.

During my first quarter at the University of
Minnesota Niss Brown, of the Phyllis Wheatley House, be-
came interested in my scholastic record and evidenced it
by getting in touch with Dr. Charles 3., Johnson. I was
introduced to Dr. Johnson and Miss Brown proceeded to im=
press him with my record and my need of financial helpe.
Dr. Johnson at once recalled that Dr. Plotz, of the Pasteur
Institute, paris, France, was interested in traeining a
Negro in bacteriology, but had, up to that time, found no
suitable individual. He instructed me to get in touch
with Dr. Plotz through NMiss Elizabeth Walten of New York
city, while he, in the mweantime, would consider presenting
my name to the Rosenwald Fund for a sustaining Fellowships

Inclosed is a copy of a commnication received
from Dre. Plotz, in which he states that he is still de-
sirous of training a Negro at the Pasteur Institute. In
accordance with Dr. Plotz's request that I speak and read
French fluently I have studied toward that end, and en-
close herewith a certificate from Dr. Green to the effect
that I have qualified for an examination in Scienfific
Prench at the University of lMinnesota,

‘ My humble request of you, Gentlemen, is that
you consider me in the light of one with a keen and burn~-
ing desire to serve humanity through a knowledge of medi-
cal science, but one who has been suppressed and handi=-
capped through a lack of financial support. Ve are in dire
need of men experienced in the way of research and experi-
menbal medicine, and now that I have within reach an oppor=
tunity to obtain expert training it seems as if it will be
lost because of lack of funds. Negro hospitals are calling
for experienced men, and here I see an avenue to serve
humanity through a great institution. I am interested in
hospital work and would enjoy nothing better that to serve
& growing institution such as Provident Hospital, Chicagoe
As far as I have been able to ascertain, Negro hospitals
are without experienced bacteriologists. Yet, the bacterio=-
logical and pathologlcal laboratory form a part of the very
foundation of medical progress and modern diagnosis. A
partial verification of the fact that no Negroes are en-
gaged in research or advanced bacteriological investigation
is given in a personal commnication from Dres Julian He
Lewis. I enclose herewith a copy of this letteres

And now, Gentlemen, in the light of the above
facts, I am respectfully asking that you consider me a



ST TS TR il el R e —, .

fairly good risk and invest a few hundred dollaers in my
future education, and in the advancement of Negro Institu=-
tions and medical science through the knowledge which I
will be enabled to disseminate if given expert training.

As indicated in Dr. Plotz's and Dr. Green's
letter , one year of study in America and two years abroad
would give me a rare opportunity to become expertly trained
and seasoned in bacteriological and hospital technologye.
One year at home is greatly desirable on account of the
advanced type of work given at the Pasteur Institute. While
here I would pursue work that would enable me to absorb to
the maximum degree Huropean scientific investigations, and.
at the same time would give me a full year of study toward
the degree of Doctor of Philosophy. All of this work would
be taken in the medical school, so that T would become
thoroughly familiar with the ways and means of hospital
life and organizatione

For the first year, Gentlemen, I am respectfull
requesting that you consider investing six hundred ($600.00¥
dollars in my education at the University of lMinnesota,

For the second year, I am asking that you consider investing
twelve hundred dollars ($1200.00) to enable me to study at
the Pasteur Institute, Paris France, together with trans=-
portation for my wife and me. If, diaring the first and
second years of your investment you find that the risk is
good and that the investment is profitable, I will respect=-
fully request that you consider a third year's expenditure.

Thanking you for your kind and attentive in-
dulgence to this rather lengthy request, I beg to remain

Very respectfully yours,

A w

Co We Buggse
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March 19, 1946

Dear Doctor Buggs: In Mr. Embree's
absence from
the office, I am herewith acknowledg-

ing and thanking you for the three

- b

reprints which have arrived.

g

Very truly yours,
SUMIKO OURA
S0 Secretary to Mr. Embree

i ey e i

Dr, C. W. Buggs g
Weyne University
Detroit, Michigan

Reprints:

The Value of Peniciilin in the Ireatment of Empyema
Appeared in The Jeourmal of the Am. Med. Assoc. June 23, 1945,
Vol.128, pp. 577-58<(in collaboration)

Peniciliin and Skin Grafting
appeared in The Journal of the American Medical Association
August 1z, 1944, Vol. 125, pp. 1017-1019 (in collaboration)

The In Vitro #dction of Streptomycin on Bacteria
Appeared in The Jounral of the Am. Med. 'Assoc. January 12, 1946,
Vol. 130, pp. 64-67 (in collaboration)




Mey 28, 1945

Dear Doctor Buggs: Thank you for your
good lestter of
May 25. In hearing of your plans to re-
turn to Dillard, my only regret was
that of the loss of a person dolng as
distinctive a piece of work in rece rela-
tions, as well as 1n biology, &s you have
been doing at Wayne. However, I under-
stand the reasons for your decision and
I respect them highly. It is a fine
tribute to Dillard that with &ll the
other opportunities befcre you, you elect
tc meke your cereer there,

Very truly yours,

r—— Epwin B. EMBres

Dr.fC. W.}B :
College of gaﬁicine

Wayne University
Detroit 1, Michigan



Fo L

/ Please fill oyt and return in order~thet~we may complete our records

J(C)harles (W)esley Buggs

Collaege™el ledicline, VWayne Unlversity,

Address:.. 1512 St. Antoine.St.,.Datroit.26,. Michigan

Significant recent activities: 1{“_ P
B =5
=

(Use additional sheet if desired)



WARREN E. BOW

DAVID D. HENRY
EXEC VICE-PRESIDENT

BOARD OF EDUCATION
CITY OF DETROIT, MICHIGAN

WAYNE UNIVERSITY

January 24, 1944

e

ERE |52 |5

Edwin R, Embree, Presidenﬁ
Julius Rosenwald Fund Vﬂﬁ

4901 Ellis Avenue
Chicago 15, Illinois

Dear Mr. Embree:

Thank you for your gracious letter
concerning the appointment of Dr.
harles‘W§ n our staff. I
elieve h going to be a very
valuable member.

Sincerely yours,

ops Warren E. Bow




e v PELLOWSHIPS

CHICAGO

To Payment Voucher No. 4786
M, [Charles W, Puggs Date  jugust 31, 1943
Harine Blological Leboratories
Wioods lole, Hass.
September installment on fellowship grant « « « = « we - $150.00
Cke 29334

Accounts Appropriation No. Debit Credit
Negro Fellowships 41-7  |$150,00

Prepared by Checked by t Posted by l
NT .
Comptroller




CELLOWSHIPS
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August 24, 1943

Dear Doctor Korris: In response to your letter

of August 18, I am glad to
recommend Dr. C. W. Buggs without reservstion. He
has proved to be an unusuelly resourceful and suc-
cessful teacher. His sbility in the field of re-
gearch is outstanding. I regard him =s one of the
ablest of the youngsr viologists regardless of race
or color.

Very truly yours,

ERE: 80 EpwiN R. EMBREE

Dr. Edgar H. Norris, Dean
Wayne University

Board of Educetion
Detroit 26, Michigan

C.L).



WaRREN E. Bow FEL.‘ OV\]SH‘PS DAvip D. HENRY

President Executive Vua-Pru:dm:)

WAYNE UNIVERSITY (44 ‘f ¢ 3@ ; C.0
: |

BOARD OF EDUCATION
DETROIT 26, MICHIGAN

COLLEGE OF MEDICINE August 18, 1943
OFFICE OF THE DEAN

| £eg la0 | 522 |2y |
EAAUTART R IPEI

Mr. Edwin Embree, President
Julius Rosemwald Fund

4901 Ellis Avenue

Chicago, Illinois

Dear Mr. Embree:

We have under consideration the appointment of
Dr. C. W. Buggs to & position in our Department of
Bacteriology.

Dr. Buggs hes given your name as & reference, I
would be pleased to hear from you in regard to his char-
acter, and to have your opinion of his ability and
personality.

I will appreciate any informetion you may give, and
you may be sure that it will be treated in a confidential
menner.

Yours very truly,

9/772a/7g;::1

e—
Edgar/#. Norris, M.D.
Dea

ehn:rh



Julius Rosenwald Fund

4901 Ellis Avenue | | JQH I PS
. CHICAGO I—a:LL_OVvO T
To { ) Payment Voucher No. 6705
Mr. Charles W. Buggs
k... Date July 30. 1943
Marine Biclogical Leboratories .
Woods liole, Massachusetts
frgust instelluont on fellowship grant « « = « « « « $150,00
Ck.#29230
Accounts Appropriation No. Debit Credit
Negro Fellowships AR $150.00
Prepared by Checked by Posted by
” Comptroller
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FELLOWSHIPS —

July 11, 1943

Mrs. William C. Haygood
Julius Rosenwald Fund
Chicago, Illinois

My dear Mrs. Haygood:

I must apoligize for not acknowledging receipt of your letter
of the 26th of May in which you so kindly permitted me to ful-
fil the terms of my fellowship grant with three summers here
at Woods Hole. As University Marshal, I was in the midst of
Commencement arrangements when your letter arrived, and I
filed it without replying. It occurred to me today, in going
through my correspondence with the Rosenwald Fund, that your
letter was unanswered.

I therefore wish to express my appreciation for the generosity
of the Fund in allowing me to continue this summer work as a
Rosenwald Fellow.

I have made considerable progress on my problem dealing with

the physiology and biochemistry of Medusae. The bibliographic
work will be completed this summer, and with the major part

of the physiological studies behind me, I have a distinct feel-
ing that I could make better progress on the biochemical phase
at the Department of Biochemistry of the University of Minnesota.
The Marine Biological Laboratory has facilities primarily for
work on living material. Consequently, when the time comes for
me to perform the chemical analyses I think I will request per-
mission to finish the work at the University of Minnesota.

I again wish to express appreciation for the consideration given
me.

Very sincerely yours,

G
C. W. Buggs




Julius Rosenwald Fund
4901 Ellis Avenue

CHICAGO
To Payment Voucher No. . 45
\ _ o
Dr. \Gharles W, Busgs J ate  July 1, 1943
larine Biloleg’cal Laboratories CEL 1| MAICL 3
; ATAT B oo Bl I S
e - Y /1 i =3
Woods Hole, Maussachusetts
July installment on fellowship grant « = = « - « = - $150,00
Ch. #29166
Accounts Appropriation No. Debit Credit
Negro Fellowships 417 $150.00

Prepared by Checked by t Posted by i

MBU

Comptroller




To 5
4
lr.{ Charles W./Buggs
\ r e
Dillard University

New Orleans, Louisiana

Julius Rosenwald Fun
4901 Ellis Avenue

CHICAGO

Date  yay 26, 1942

EELLOWSHIPS

Payment Voucher No. g2

T —

Installment on fellowship grant = « = = « = « = $300,
Ok./28921
Accounts Appropriation No. Debit Credit
Negro Fellowships 41-7 $300.00
Prepared by Checked by Posted by
— AN Comptroller




FELLOWSHIP:

May 27, 1943

Dear Doctor Buggss Mrs. Haygood's letter of
May 26 changes the terms

of your original grant so that I am now able to

follow the payment plan outlined in your letier

of May 15. The first payment of $300 is enclosed.

Three additionsl checks for $150 each will be sent

to you at the end of June, July, and August.

These last three checks will be mailed to you at

Woods Hole.

In order to straightem out
the record on the paymenis made last summer on
your fellowship grant, we sent checks as follows:

May 4, 1942 $150
May 29, 1942 125
June 4, 1942 50
July 1, 1942 100
July 21, 1942 200

£625

Very truly yours,
DA% AM - UOROTHY A. ELviDer

Dr. c;dlagggéggigv

New QOrleans, Louisiana



FELLOWSHIPS

Hay 26, 1943

Dear Doetor Buggs: Since it is impossible for

you to obtain leave from
Pillard University for the duration, I feel
that the substitution of the three summers at
Woods Hole can be considered as fulfilling the
terus of your {ellowship grant.

I have checked with
Miss Elvidge and our records show that you
reccived only #6625 of your grant lest summer.
The payment of §750 for this summer's work
would thus leave a balan~e of $3825 for next
year.

I hope that you will have
an lnteresting and productive summer.

Sincerely yours,

I""_.QU; ,

VHELD

prd . w. _
Dik University
New Orleans, Loulsians



CELLOWSHIPS

DiLLARD UNIVERSITY
NEwW ORLEANS

ofx May 20, 1943

Miss Dorothy A. Elvidge i IL\)E" 317'4 & -5/177

Julius Rosenvald Fund | ‘ ’ RS
4901 Ellis Avenue
Chicago, Ill. |

Dear Miss Elvidge:

I have already written Mr. Haygood that it will be impossible

for me to attend the University of Chicago next fall. Conditions
here made it imperative that I forego my sabbatical leave. What .
disposition is to be made of the remainder of the grant is yet

to be determined. Yo

~
Instead of spending $625 last summer, I spent §$825, for you sent
me a check of $200 on July 22nd. 1 estimate that I can make
it on $75 less than I spent last year, in as much as one $150
item at the Laboratory has been eliminated. That is why 1 re-
quested §$750. If agreeable with Mr. Haygood, I will return to
Woods Hole during the summer of 1944 on the remainder of the grant,

$725.
Very sincerelzo(

(C. W. Buggs



FELLOWSHIPS

Vay 18, 1943

Deer Hr. Buggs: = I have your letter of May 15th outlining
a payment plan for your work this summer

ot Woods Hole. Based on the estimates in your letier of

March 30, 1942, you were ewarded $Z200 for the followings

2 summers at Woods Hole @ €373 & U6
3 quarters at the University of Chicago @§386 1158
Transpertation 296

$2200

During your first summer at Woods Hole,
you received $625 of your grant. If $750 is paid for this
summerswork, it will leave only $825 for your three
quarters at the University of Chicago beginning this coming
September. If the balance of your grant is to be apread
over the remaining twelve monthe of the fifteen-month
perioc for which the nward was made, monthly checks ought
not to exceed $135.

Very truly yours,

e DOROTHY A. ELVIDGE
N
D University

Hew “rleans, Louisisna
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May 15, 1943

Mr. William C. Haygoo 1 zkgﬁ_ 0 (A e
Julius Rosenwald Fund /g ‘1
4901 Fllis Avenue | \

Chicago, Illinois

|
i1,
My dear Mr. Haygood: 1

= b
e
I have had to postpone my sabbatical leave for the
duration. It is possible for me, however, to spend
summers at the Marine Biological Laboratory, and I

have written Miss Elvidge that I will be returning
to Woods Hole the first week in June.

The matter of the disposition of the remainder of
the grant is now to be considered. Will it be
possible for me to take a third summer at Woods
Hole? Frankly, I am convinced that the knowledge
and inspiration, and the actual amount of work
gained and performed at the Laboratory last summer
surpassed what I could have accomplished at the
University of Chicago. I was definitely discouraged
by Dr. William Bloom from following formal course
work, and the type of research I am conducting can
be done only at Woods Hole, The work on medusae
will require several more summers, but the actual
collections and physiological tests can be coneluded
in about six months.

I sincerely hope that such an arrangement can be

effected. g2l
, 50

Very truly yoursz
(KE. W.)Buggs éﬁ;ﬁj



FELLOWSHIPS

DiLLARD UNIVERSITY
NEwW ORLEANS

May 15, 1943

yelsy ||’

Miss Dorothy Al Elwidge
Julius Rosenwald
4901 Ellis Avenue |
Chicago, Illinois

My dear Miss Elvidge:

I plan to leave here for Woods Hole on the
3rd or 4th of June., Will it be possible for
you to send checks against the fellowship
awarded April 18th, 1942,as follows?:

May 24th $300.00
June 29th 150.00
July 30th 150.00
Migust 30th 150.00

The first check may be sent to me here at
Dillard; the others to Woods Hole.

Very truly yours

C C;aiii’“ﬁ“



FELLOWSHIPS

Mr. William C. Haygood
Julius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinois

Dear Wr. Haygood:

Please accept my thanks for deferring
my fellowship until June, 1943. I hope
that by that date conditions will be
such as to permit me to remain away
from my duties here for the full length
of the remaining portion of the fellow-
ship.

Very sincerely yours,

(Sl X Eh?u

C. W. Buggs




. 4 : FELLOWSHIPS

September 8, 1942

Dear Doctor Puggs: I am naturally sorry that
you will not be able to

pursue your fellowship projeet in consecutive

months, but I reslize that the situatiom at

Dillard requires your presence on the campus.

I am aceordingly deferring your fellowship until

June, 1943.

I am glad that the swamer
at Woods Hole was pleasant and profitable, and
we shall look forward to having you back on the
fellowship roster next summer.

Sincerely yours,

WILLIAM C. HAYGOOD
FCH:HLU

— Bl b
iversity

New Orleans, Louisiana
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September 3, 1942 VI ALI G [\ A AN

Mr. William C. Haygood |
Julius Rosenwald Fund =
4901 Ellis Avenus ‘
Chicago, Illinois |

My dear Mr. Haygood:

Several things have developed here at the University that have made it
necessary for President Dent to ask me to remain here this academic
year. He was to have written a covering letter in support of my request
for a deferment of the remainder of my Fellowship, but he was called
out of the ecity before this could be done. As the time for my departure
for the University of Chicago is fast approaching, I thought it wise to
send this letter on to you and have President Dent write on his return.

The introduction of a Division of Nursing in the curricular framework

of the University has brought many problems of organization. The pre-
clinical science courses, as well as several of the applied courses,

are of immediate concern to the Division of the Sciences of which I am
Head. President Dent, Dean Moses, and Miss Miller, Head of the Division
of Nursing, seem to think that my presence is necessary for getting

the program under way. I am therefore respectfully asking if a deferment
of the remainder of my Fellowship can be arranged. If this is possible,
I would return to the Marine Biological Laboratory in June, 1943, and
enter the University of Chicago in September, 1943.

I am hoping that the Committee on Fellowships will find my reason for
requesting this deferment sufficiently valid to grant it. Should a
deferment be impossible, I will have to relinquish the fellowship in
order to render these services which 1 think are vital to the success
of our programs at Dillard and take my chance of having the Committee
make the grant anew.

I am happy to be able to report a most enjoyable and profitable study
period at Woods Hole this summer. I pursued formal work in marine
embryology, did bibliographic work on the biochemistry and physiology of
medusae in preparation for research here and at Waveland, Mississippi
during August and the first half of September, and began a study of and
the compilation of the researches and publications of the late Dr.
Ernest E. Just. It is my desire to follow this latter project more
fully next summer. I received a very fine introduction to experimental



DiLLARD UNIVERSITY
NEw ORLEANS

Mr, William C. Haygood =-2-

embryology from the lectures of and personal talks with Dr. Viktor
Hamburger of the University of Washington. This field, along with
physiological genetics, is probably one of the most promising in zoology.
It is a field of investigation which can be followed with a minimum of
equipment, and I am hoping that we will be able to pursue vigorously
such research here at Dillard. I look forward with much eagerness to
resuming my studies as a Rosenwald Fellow in furtherance of this re-
search.

Trusting that this request for a deferment of the remainder of my grant
will be given favorable consideration, I am

Very sincerely yours,

Q. b
C. W. Buggs Y



FELLOWSHIPS

August 13, 1942

Dear Doctor Buggs: Ve do umot have on files for

you the usual information
which we seek froa felliwship candidates, owing
to the ruther informal handling eof your applica-
tion. Will you, therefore, pleape fill out the
enclosed blank and return it to us at your early
couvenience? We are prepuring materisl for the
biennial report and need some factual material.
You need not, of course, send the supjplementary
papers requested in the blank.

Sincerely yours,
MARCARET L. UTLEY
Secretury to Mr. Haygood

m &
'E'}?ﬂ:'lmoium Lavorstory

Wioods Hole
Massachusetis



FELLOWSHIPS

July 22, 1942

Dear Doctor Buggss The enclesed chack for
§200 covers the August 1
and September 1 installments on your fellowship
grante The next payment will not be due until
about Ceplember 20 when you have asked for the
sum of §200. We shall expect to hear from you
again before that date giving us your Chicago

address.

Very truly yours,

DAEs &M LOROTHY A, Eivitns
Dr. Charles W. Buggs
Koods Hole, Massachusetis



Julius Rosenwald Fund
4901 Ellis A\renuer* I I ')

|
CHICAGO [ C‘“ﬂ i

To Payment Voucher No. 13
._G_ - - - Date Ju 14
5 Hole,
1 1L - - 00
Accounts Appropriation No. Debit l Credit
______ 8 417 200,00
()

Prepared by Checked by Posted by

AM Comptroller




FELLOWSHIPS

Marine Biological Laboratory
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APPLICATION FOR FELLOWSHIP

JULIUS ROSENWALD FUND, CHICAGO, ILLINOIS

900 South Homan Avenue

Date %7'\-9‘\ 3, 195].
U g\

PERSONAL HISTORY

Place of birth.. M /%—QA Date of bu‘th OAA—M é) 'SO é)
Single, married, widowed, divorced Y“NW.QI&,
Name and address of wife or husband.. 809 M AL M N AARK. N, ] TAWMAAL g

Number of children... . W ; Age and sex

Dependents.. 94&95:- . To what extent,

Father's name Address..

HEALTH OF APPLICANT

Weight.......j.zz..é:‘.,...A...,,,,.,.Height.. K -“ P Previous illnesses.. e i S~
fect inches details and date

—

Illnesses during past twelve months.... ... ..

Physical impairment—degree and how long existing

- —— e

Most recent complete ph sical exammatlon—when and by whom... . IAAAAA Al

Physician’s recommendanons

Have these been acted upon?

General health of famllyg)c




EDUCATION

Give a summary of your education in the following form:

Degrees, Diplomas,

Name of Institution Period of Study Certificates

(give dates)

ACADEMIC: Q m _ _

Normal

Colle
Untesrsity 'Mm Qutdan s Ju 2 a AN
|

Graduate u . °‘P

PROFESSIONAL

Music

Art

Technical

ACCOMPLISHMENTS

Positions held (professional, teaching, scientific, administrative, business):

Name of Institution
or Organization

Years of Tenure

(aive dates) Under Direction of

Title of Position

REFERENCES

Submit a list of references from whom further confidential information may be obtained:

Name of Reference

Where and in what way does this
person know you?

Oros S H Qe




Give a list of the scholarships or fellowships you have previously held or now hold:

f—‘--..._‘- T— L =3 v, i
Present position? : - From. . - ; N Ty R e T ARV s
Do you seek further training for this or another position?.. ... .. ... Whatand where? .. . .. e TEy
Have you positive assurance of a position after completion of further study?. .. ... ... e e R S e
If so, what is the position?. BN R  —oth, Narill) Ky

By whom is assurance given?

What course of study do you wish to take?...

For what degree are you working? \{V\ Mﬁ/\, 9“?
What institution offers best opportunity for this study? pa-/&m)\

When: does the coursebeginand whendoes (et e T e e e bromm e e i

o

Have your credits been accepted without condition? AT e S e

Courses you propose to take:

Major (bﬂ—cxf\ LA-QM &’L\K

What financial assistance can you depend upon from present employer, school, family, or organization? ... 0.

If you are a student and employed outside of school, how many hours per day do you work? T
What are they?

Where employed? = How much do you earn? . et ———
Will this continue?.... ... How long?... S R e AR G s - R

What is the total amount required for the proposed period of study?

How much can you provide?




SUBJECTS STUDIED SINCE COMPLETION OF HIGH SCHOOL

Please group courses by subjects, such as English, Science, History, etc.

Number of

Name of Subject Institution (school or college) Semesters

Year

3 Zad

W&% I\ (O

o e \ 231931,

(OVER)
4



In addition to filling out the application blank, we are asking that you write an essay of not more than five
hundred words, stating the major problem in your field, as you see it, and your reason for believing that additional
training will enable you to help solve that problem, or, at least to make a contribution as a result of a wider experience.
(Please use pages 5 and 6 for this essay.)




FELLOWSHIFS

July 3, 1942

Dear Wr. Buggs: July 1 is the beginning of

our fiseal year, and fellow-
ship payments for that month had to be issued
on the first. That was the reason for the delay
in getiing your June 29 payment to you. I shall
see that future payments reach you on the dates
which you have designated.

It has oceurred to me, however,
that it might be more convenient to you if we
sent your checks direetly to the National Bank
of Erunswick, Georgia, for deposit to your account.
If you would like to have us follow this plan in
the future, plesse let me know.

Very truly yours,
DAE:¥LU OoROTHY A. ELvii




FELLOWSHIPS

Marine Biological Laboratory

WOODS HOLE, MASSACHUSETTS

Wednesday, July lst, 1942

Miss Dorothy A. Elvidge
Julius Rosenwald Fund
Chicago, Illinois

Dear Miss Elvidge:
A
L
For fear that the check which I requested be sent on or before c

the 29th of June has not yet been sent, I am sending this re- LL btlo
minder, The only thing I possess of worth is a good credit Ckf

rating, especially with the National Bank of Brunswick, Ga.

I am very anxious not to default on any of my obligations, but

unless the checks reach me as indicated I will not be able to

meet them on time,

With appreciation for your kindness, I am

Very truly yours,

Ce W. Bugga / 3‘84 g



Julius Rosenwald Fund

4901 Ellis Avenue - Velllle e
CHICAGO \¢ 1

To  we, Gharles W, Buggs Payment Voucher No. 4846
N—

e e
Woods Hole, Massachusetis

Date  guiy 1, 1942

Fourth payment on fellowship grant « « « » « « « « « « - <« §100,00

Ck. #27L56
Accounts Appropriation No. Debit Credit
Negreo Fellowships 41-7 $100.00

Prepared by Checked by Posted by

BH ; Comptroller




Julius R Id Fand
L Y OWSHIpe

CHICAGO
To Payment Voucher No. AE53
Ire Charlos Y. Bm_;g’

o/0 D A. Bividge

Third payment on fellowship graated 4/18/42 - - ~ - $50,00

Ck.#26995
Accounts Appropriation No. Debit Credit
Negro Fellowships 417 §50.00

Prepared by Checked by h Posted by r

Comptroller

AM




cELLOWSHIPS

June 4, 1942

Dear Doctor Buggss In accordance with your
request, I am enclosing

our check for $50, snd have changed our records
so that dhe payment due you September 20 will
be for $200 instead of $250.

Very truly yours,

DoroTHY A. ELViDGE

DAEs AN




FELLOWSHIPS

DiLLARD UNIVERSITY
NEw ORLEANS

June arr%‘

_f

| 2.
s
|
F =

Miss Dorothy A. Elvidge
4901 Ellis Avenue
Chicago, Illinois

Dear Miss Elvidge:

I am sorry to have miscalculated, but
I now find that the sum of $125.00 will
be insufficient to get me out of New
Orleans and maintain me at Woods Hole
during the month of June.

I am therefore respectfully asking if
you will send an additional $50.00 to me
at Woods Hole, Mass., and deduct this
from the $250.00 check for the month of
September. I will need the money by the
16th of June.

Please accept my thanks for this con-
gsideration.
Very truly yours,

oW

C. W. Buggs



Julius Rosenwald Fund

4901 Ellis Avenue ; WA IO LIIDC
CHICAGO LUVYYOIiTo
To ¥r. Charles W. Pugs Payment Voucher No. 4&:5
oocllloct B
Dillard Univeraity Date May 29, 1942

New Orleans, Louisiana

Second paysent on fellowship awarded 4/18/42 - « = « = = = = = = = « §125.00

Ck. #26907
Accouats Appropriation No. Debit Credit
Negro Fellowships A1=T7 $125.00
Prepared by Checked by Posted by

ek Comptroller




FEL L OWSL (P4
CLL\JVVOrtiiro

May 4y 1942

Dear Doctor Buggss We shall be pleased to follow

the payment plan outlined in
your letter of May l, sending each monthly check to
the address which you have designated. (Before the
October 30 payment is due, we shall expect to receive
from you your Chicago address.) Our check for $150
is enclosed to cover the first payment.

Very truly yours,

DOROTHY A. ELVIDGF

New lma, ana




(1]

Dr. Charles W, Bugegs
Dillard University

I

New Orleans, Louisiana

Julius Rosenwald Fund

4901 Ellis Avenue
CHICAGO

Date

Paymet:t

- 'L__'\_j ¥ Vsl | N |

B e

Voucher No. 93174

L2
L

8

ky 1

N

b

First paymen

t on fellowship grs

nved

- $150.00

Accounts

Negro Fellowships

Appropriation No.

L1-T7 $1.50,00

Credit

Prepared by
AM

Checked by

Posted by

Comptroller
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DILLARD UNIVERSITY | bbb 0
NEw ORLEANS
May 1, 1942
Miss Dorothy A. Elvidge l{J(& 5 /‘{ Z)ri ¢

Julius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinois — |

Dear Miss Elvidge: | i : |

In answer to your letter of April 27th, I would like to submit the following
schedule and dates of paymenis on the grant made me:

1 On or before May 9th Dillard University $150.00% | 1
2 On or before June 4th Dillard University 125,00 '
3 On or before June 29th Wioods Hole 100.00

4 On or before July 30th Woods Hole 100.00 ()
5 On or before August 30th Woods Hole 100,00 >4
6 On or before September 24th Woods Hole 250,00 =it =¥
7 On or before October 30th Chicago (address later) 100.00 fyu !
8 On or before November 29th Chicago 100,00 Kiee |
9 On or before December 29th Chicago 200.00 S\
10 On or before Jamuary 30th Chicago 100.00 %+
11 On or before February 27th Chicago 100.00 W+
12 On or before March 30th Chicago 200,00 o4
13 On or before April 29th Chicago 100.00)
1, On or before May 10th Chicago 150.00

15 On or before June 4th Chicago 125,00 )
16 On or before July 30th Woods Hole 100,00 o1
17 On or before August 30th Woods Hole 100,00 54t

$2200.00

¥ Tuitior to the Marine Biological Laborztory,
Woods Hole, Mass.

I trust that this distribution meets with your approval.

Very truly youré?

&, s
« W. Buggs

Head, Division of the Sciences



FELLOWSHIPS

April 27, 1942

Dear Doctor Buggsi I have seen the recent

e correspondence which you
have had with ﬁ-. Haygood in comnection with the
fellowship grant awarded to you a short time ago.
It is customary for us to make payment in monthly
installments spread over the periocd for which the
averd was sade. However, if you would prefer to
receive larger payments in the months in whieh
your tuition will be due, that 1s entirely agree-
able to us.

Then you are ready to begim

work under your grant, plesse write me, giving the

( momthly peyment plan beat suited to your needs, and
the address to which your cheecks should be mailed.

Very lruly jyours,

| =
DABAN UOROTHY A. ELvines
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e o DiLLARD UNIVERSITY

NeEw ORLEANS
April 23, 1942

Mr. Edwin R. Embree, President
Julius Rosemwald Fund = -/ 592- ")
4901 Ellis Avenue ' >

Chicago, Illinois k; H

\/ _
My dear Mr. Embregzc L({ w)" ©

r)i” }\t,_\.:_ .=

This is acknowledgment to you personally of

my gratitude for the very handsome grant the
Julius Rosenwald Fund has made me to assist

me in my zoological studies and ressearch

work. I assure you that the benefits to be
derived from the use of the funds will be
greater than those derived from the funds placed
at my disposal by the Fund while I was at the
University of Minnesota, for I am much more
mature and I hope possessed of a little more
wisdom than I had nine years ago. I am confi-
dent that I will return to my duties here after
my months of study and research refreshed in
mind and spirit, and that my rejuvination will
be reflected in the quality and quantity of
work I and my students will accomplish.

With kindest personal regards and best wishes,

I am

Very sincerely yours,

ey
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‘Mr. William C. Haygood
Director for Fellowships
Julius Rosenwald Fund
4901 Ellis Avemue
Chicago, Illinois

Dear Mr. Haygood:

I am indeed grateful for the confidence the Julius
Rosenwald Fund has placed in me by awarding me

a grant of §2,200 for studies in zoology and re-
search in the embryology and physiclogy of marine
life at the University of Chicago and at Woods Hole
for a fifteen-month period. The grant is accepted
with deep appreciation and a determination to make
this period of study the most profitable I have
yet experienced.

Very sincerely yours,

(2. Lk
) Bugg:} Fj‘/“ar




April 1, 1942

Dear Nr. Buggs: lir. Epbree has given me your

letter of Harch 30, including
your budget estimate and the general plan of work.
I shzll be glad to bring this to the Committee for
discussion at its finsl meeting.

Sincerely yours,

WCH 33icX WILLIAM C. HAYGOOD

- #id ) = -’III. S 7
Dillard University
New Orlesne, Louisiana

D!'. c. '. Bugs




Mr. Edwin R. Embree
Juiius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinois

My dear Mr. Embree:

Lo, .

At

DiLLArRD UNIVERSITY Y A

2 J
b.‘ 02 ,_‘__0—; \_\(-\I,I'/{L‘

b

NEw ORLEANS

March 30, 1942

31 |94 o
_a.wGH 3!

FELLEC

(?l

YOI

\ 1 { 1§f?

Pursuant to our conversation on yesterday I am submitting herewith an
estimate of expenses for three quarters study at the University of Chicago

and two summers at Woods Hole:

Estimate of

quarterly expenses at the University of Chicago

Reguler tuition, registration and health

Semce fees (B R N N R R N NN $l%

Rent L E AR R RS R AR R N ] ?5

Boa-rd LA R R R R R R R R R A N N NN ] 90

Laundry and cleaning T R 25
Textbooks, laboratory fees, suppli€s eecesecess 45
Ineldontials” sesvivsvssssnadortvetnyenennsnones éi

9386

For three quarters sessas $1158

Estimate of expenses for each summer of formal work at Woods Hole

Tultion o the BUNMBEIE .o sessesasssesesaeseses $l50

Rent (A R R R R N &

Board LA A R R R R R R R AR R R R SRR RN R R R R A R R R R E R E N &

Iﬁ‘mdw and cleaning (I AR RN N A N R N E NN 25
Incidentals P I PP IET U IS ININERNEIEEIBEES 20‘

$373

For two summers seees,oee § 746

Transportation for the entire study period and research expenses at
Woods Hole or Gulfside, Missisgsippi during the later part of August

and the month of September (exclusive of e, $125 of a Sigma Xi

grant)

Srssssds s et sttt RssEERERERRRRBES $ 296

HIPS

cwW



DiLLARD UNIVERSITY
NEw ORLEANS

Mr. Edwin R. Embree: (2)

Total amount requested for 15 months study eceecessess $2200

If this fellowship grant is made the University will extend me sabbatical
weave on half salary. This sum would permit me to meet my personal obli-
gations here.

Formal work contemplated at Woods Hole include two courses in invertebrate
zoology, one in embryology and one in physiology. Research work during
August and September would center around the biochemistry and physiology
ot medusae,

Work at the University of Chicago would be directed toward three goals:

l. A general orientation in zoology through formal courses, con-
ferences, and seminars with the view of becoming a more pro-
ficient teacher;

2. A development of zoological research techniques with the view
of stimulating and fostering a live Division of the Sciences
here at Dillard; and

3. To study the Chicago Plan with reference to the biological and
physical sciences in order that our orgenizational problems
here might be better understood and met.

I sincerely hope, Mr. Embree, that this plan of study receives the approvel
of your committee on awards, and that the Fund will find it possible to
grant the requested fellowship.

Very sincerely yours,

C. W. Buggs ‘ 3 B
Professor of Biology and

Head, Division of the Sciences
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Reprinted from The Journal of the American Medical Association
Aungnst 12, 1944, Vol 125, pp. 1017-1019

Copyright, 1944, by American Medical Association

PENICILLIN AND SKIN GRAFTING

JOHN WINSLOW HIRSHFELD, M.D.
MATTHEW A. PILLING, M.D.
CHARLES WESLEY BUGGS, Pu.D.
AND
WILLIAM E. ABBOTT, M.D.
DETROIT

Few patients are more miserable than those with
large unhealed third degree burns. Early skin grafting
of the burned areas is the only means of quickly return-
ing these patients to a useful life. The longer this
procedure is delayed, the greater the immediate threat
of death and the ultimate development of scars and
deformity. The aim of all treatment, therefore, is
reepithelization of the burned areas as promptly as
possible. In general, it requires from one to three
months to achieve this aim. The chief causes for the
prolonged healing are (1) the necessity of deferring
grafting until the burned tissue has sloughed and the
granulating bed is ready to accept a graft, (2) the neces-
sity for multiple grafting operations because of the lack
of sufficient donor sites or the inability of the patient
to tolerate grafting of the entire burn at one time and
(3) the necessity of grafting the same area more than
once because previous grafts have partially or com-
pletely failed to take.

Harvey and Connor' have devised a method of
rapidly removing the dead tissue. Ordinarily it requires
fifteen to forty days for burned tissue to separate. By
shortening this time to a few days they have overcome
one of the greatest factors prolonging the convalescence

From the Department of Surgery and the Department of Bacteriology,
Wayne University College of Medicine, and the Division of Surgery,
Detroit Receiving Hospital.

The work described in this paper was done, under a contract recom-
mended by the Committee on Medical Research, between the Office of
Scientific Research and Development and Wayne [fniv:‘rsitﬂ,

1. Harvey, S. C., and Connor, G, J.: The Healing of Deep Thermal
Burns, read before the American Surgical Association, Chicago, May 3,
1944,

= et,r-
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of burned patients. Although lack of donor sites will
always remain as a limiting factor, improvements in the
care of burned patients have made it possible and will
continue to make it possible to graft larger areas at one
operation. The necessity of grafting the same area
more than once remains, therefore, as the chief factor
tending to prolong the convalescence of these patients.

Skin grafts fail to take because of (1) infection,
(2) failure to maintain the graft in contact with the
recipient site and (3) the lack of adequate blood supply
in the recipient site. Any one skilled in the art of
skin grafting has at his command the means of main-
taining a skin graft in contact with the recipient site
and of insuring an adequate blood supply for the graft.
However, in spite of the most careful preparation of
the granulating bed a certain number of split thickness
grafts are partially or completely lost because of
infection.

Padgett * reported the percentage of takes of a large
series of split thickness grafts applied to contaminated
and to aseptic recipient sites. The analysis of his
results (table 1) shows that infection is the most com-
mon cause of partial or complete loss of such a graft.

In approximately one third of the cases in which
grafts were placed on contaminated recipient sites, 25
per cent or more of the graft was lost. In only about
two thirds of these patients were satisfactory takes
obtained in which only 10 per cent or less of the graft
was lost. In contrast, satisfactory takes were obtained
in 98 per cent of the grafts done on aseptic recipient
sites. Furthermore, a review shows that many patients
whose first grafts failed also lost large parts of suc-
cessive grafts. This has been our experience and has
usually been due to infection of the granulating bed
with sulfonamide resistant Streptococcus haemolyticus
or Staphylococcus aureus.

A large denuded area of the body usually becomes
infected with Pseudomonas pyocyaneus, Proteus vul-
garis, Escherichia coli or other gram negative bacilli
of intestinal origin. There is yet no chemotherapeutic
agent that will adequately control these organisms.
Fortunately, in most cases they seem to act primarily
as saprophytes and do not interfere with the growth
of split thickness grafts. Many burns, however, become

2, Padgett, E. C.: Skin Grafting, Springfield, I1l., Charles C Thomas,
Publisher, 1942,
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infected with beta hemolytic streptococci, Staphylococ-
cus aureus and other coagulase positive micrococci. It
is these organisms that are responsible for the failure
of skin to grow when transplanted to granulating sur-
faces. Although the sulfonamides control many hemo-
lytic streptococcus infections, they are ineffective against
the occasional resistant strain and against Staphylococ-
cus aureus and the other coagulase positive micrococci.
While their use has improved the results of skin graft-
ing, especially in the presence of susceptible hemolytic
streptococci, it has not solved the problem.

TaeLe 1.—Padgett's Resulis

“¥Fresh Burns”

e b 4 R N A P 44
Percentage of Graft Lost Number of Cases
0- 10 28 (63.6%)
11- 20 2( 4.5%) In 31.8% of the cases
21- 25 1( 2.5%) 21% or more of the graft
26 - 40 1( 2.3%) was lost
41 - 100 12 (27.2%)
Grafts on Other Obviously Contaminated Recipient Sites
e ] e G o e e M ey e e 17
0- 10 9 (562.9%) 1
11- 20 2 (11.8%) In 35.8% of the eases 21% or
21- 30 2 (11.8%) more of the graft was lost
81 - 100 4 (28.5%)
Grafts on Aseptic Reecipient Sites
4T b T O A e R g i S 151
0- 10 148 (98%) In only 2% of the cases
- 25 2( 1.4%) 11% or more of the graft
26 - 100 1( 0.6%) was lost

Penicillin is an extremely powerful bacteriostatic and
bactericidal agent that has the advantage of acting not
only against Streptococcus haemolyticus but also against
Staphylococcus aureus. It seemed important, there-
fore, to determine whether its administration at the time
of skin grafting would improve the percentage of takes.

Nineteen split thickness grafts were performed on
17 patients who were receiving penicillin intramuscu-
larly. In general, grafting was done as soon as the
slough had separated, usually three to four weeks after
the burn had occurred. 1In 5 instances, however, graft-
ing was delayed because of (1) the slow separation
of a deep slough, (2) the necessity for multiple opera-
tions or (3) the admission of patients to our hospital
some time after they had been burned. The initial
dressings consisted of a wide variety of substances,
zinc oxide ointment, glass cloth and cellucotton, zinc



T'asLe 2.—Details of Treatmenr

Patient

M, M.

Ww.C.

LS.

C. H.

D. L.

J. V.

Age
83

52

30

40

10

10

43

52

10

10

46

Days Elapsing

Between
Injury and
Grafting Location
28 Shoulder and
arm
.t Foot
a0 Thighs
66 Leg and foot
25 Shoulders and
sealp
20 Back and chest
130 Chest, axilla
and arm
20 Chest and
abdomen
60 Kunee
40 Arms and
shoulders
30 Leg
19 Chest
% Trunk
44 Trunk
235 Thigh
8 Hand
25 Thighs
43 Leg
25 Arm and hand

Size of
Graft
05 4. in.

a0 &q. in.

30 8q. In.

090 5q. in.

54 8q, in.

ol sq. in.

125.8q. in.

80 8q. in,

a0 =q. in,

42 8q. in.

16 £q. in.

80 gq. in.

135 =q, in.

30 gq. in.

60 =q. in.

28 8q. in.

160 sq. in.

72 8q.in

64 8q. in.

Cultures Before
Grafting

M. aurantiacus

coagulase —;

diphtheroids

Ps. pyocyaneus;
diphtheroids

M. aurantiacus
coagulase —;
Ps. pyocyaneus;
diphtheroids

M. varians
coagulase +:
Ps. pyoeyvaneus;
Ps. fluorescens;
aerobic gram -+
rods

M. varians
coagulase +;
Ps. luoreseens;
M. tetragenes;

aerobie gram + rod

M. aurantiacus
coagulase +;
beta hemolytie
streptococeus;
B. coli;
diphtheroids;
B. alkaligenes
M. varians
coagulase +3
gram + rod;
gram neg. rod;
M. aurantiacus
coagulase +;
M. epidermidis
coaguluse —
M. aurantiacus
coagulase +;
M. varians
coagulase 4+
diphtheroids;
gram neg. rods
Ps. pyocyaneus;
M. epidermidis

Cultures at
First Dressing
M. aurantiacus
coagulase —;
diphtheroids;
gram + coecci

M. aurantiacus
coagulase —;
M. epidermidis
coagulase —;

B. coli; diphtheroids

M. epidermidis
coagulase —;

M. aurantiacus
coagulase +;
Ps. pyocyuaneus;
diphtheroids;

aerobic gram + rods

Gram + rods;
Ps. fluorescens;
Ps. pyocyaneus

M. varians
coagulase +;
Ps. fluorescens;
diphtheroids

Ps. pyocyaneus;
diphtheroids;
M. epidermidis
coagulase +

M. varians
congulase +:
diphtheroids

M. aurantiacus
coagulaze +;
diphtheroids;
B. eoli;

B. aerogenes

Ps. pyocyaneus;
diphtheroids;

it e

coagulase —

M. aurantiacus
coagulase +;
Ps. pyoeyaneus

M. aurantiacus
coagulase +;
M. epidermidis
coagulase —;
Ps. pyocyaneus;

aerobic gram + rod

M. varians
coagulase +;
B. coli;

beta hemolytic
streptococeus;

acrobie gram + rod

Ps. pyocyaneus

Ps. pyocyaneus;
Proteus vulgaris

M. varians
coagulase +;
Proteus vulgaris;
Ps. pyocyaneus

Ps. pyocyaneus;
M. aurantiacus
congulase 4

M. varians
congulase +;

B, acrogenes
Proteus vulgaris;
beta hemolytie
streptococeus;
Staph. aureus

Proteus vulgaris;
Ps. pyoeyaneus

M. varifans
coagulase 4
M. aurantiacus
copgulase 4+
B. eoli

M. epidermidis
coagulase +

M. aurantiacus
coagulase +;
Ps. pyocyaneus

Beta hemolytic
streptococeus;
Ps. pyoeyvaneus;
M. epidermidis
coagulase —

Ps. pyocyaneus;
gram + rod

Ps. pyocyaneus

Ps. pyoeyaneus;
Proteas vulgaris

Proteus vulgaris;
Ps. pyocyaneus

M. aurantiacus
coagulase —;
Ps. pyoeyaneus;
B. acrogenes;

aerobie gram + rod

Proteus vulgaris;
Beta hemolytie
streptococens;
Staph. aureus

Proteus yulgaris;
Ps. pyoeyaneus

None

Dosage of
Penieillin
10,000 units every 2 hours
for 5 doses before grafting

10,000 units every 2 hours
for 5 days after grafting
None before grafting

5,000 units every hour for
5 days after grafting

5,000 units every hour for
12 doses before grafting

5,000 units every hour for
o days after grafting

5,000 units every hour for
18 hours before grafting

5,000 units every hour for
ddays after grafting

10,000 units every hour for
18 hours before grafting

10,000 units every hour for
4 days after grafting
5,000 units every hour for
24 hours before grafting

5,000 units every hour for
4 days after grafting

5,000 units every hour for
5 days before grafting

5,000 units every hour for
9 days after grafting

Nomne before grafting

5,000 units every hour for

2 days after grafting, then
2,500 units every hour for
3 days after grafting

5,000 units every hour for
18 hours before grafting

5,000 units every hour for
2 days after grafting, then
2,500 units every hour for
3 days after grafting

5,000 units every hour for
12 hours before grafting

5,000 units every hour for
4 days after grafting
5,000 units every hour for
12 hours before grafting

5,000 units every hour for
4 days after grafting

1,000 units every hour for
12 hours before grafting

1,000 units every hour for
5 days after grafting

5,000 units every hour for
12 hours before grafting

5,000 units every hour for
5 days after grafting
5,000 units every hour for
12 hours before grafting

5,000 units every hour for
5 days after grafting
5,000 units every hour for
12 hours hefore grafting

5.000 units every hour for
5 days after grafting
5.000 units every hour for
12 hours before grafting

5,000 units every hour for
5 days after grafting

5,000 units every hour for
12 hours before grafting

5,000 units every hour for
G days after grafting
5,000 units every hour for
12 hours hefore grafting

10,000 units every 2 hours
for & days after grafting
5,000 units every hour for
24 hours before grafting

5,000 units every hour for
24 hours after grafting

Percentage
of

Take

10655

1060%

1009

9%

("T'his loss
was due to

95% ¢ hematoma

beneath
graft)

100%

9%

95%

95%

100%

80%

100%

W

85-00%

1009
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peroxide in a carbowax base, and several other experi-
mental ointments. The dressings were changed at
intervals of five to fourteen days, depending on the
patient’s condition and the requirements of certain
studies that were in progress on these patients. In only
2 instances were wet dressings emploved. At the time
of grafting the dressings were removed in the operating
room, and the exudate was washed away with warm
isotonic solution of sodium chloride. If the granula-
tions were excessive they were cut away; otherwise
the grafts, which were cut with the Padgett dermatome,
were placed directly on the granulating bed and held
in place with fine silk sutures. A single layer of fine
mesh gauze impregnated with zinc oxide ointment was
placed next to the graft. This was covered with a few
layers of ordinary gauze, and the entire area was then
covered with mechanics’ waste and wrapped with elastic
bandage. The initial dressing was changed on the
fourth, fifth or sixth day.

All the patients received penicillin intramuscularly.
The dose and the duration of therapy varied somewhat
from patient to patient. In general, therapy was started
about twelve hours before operation and was continued
until the time of the first dressing. The exact details
of therapy are given in table 2. With one exception,
from 90 to 100 per cent of the transplanted skin took
in every instance. The exception occurred in an unco-
operative alcoholic addict who had third degree burns
of the perineum, both thighs and legs. Only 80 per
cent of the grafts placed on his groin and thighs took.
The loss in this case was probably due to failure of the
dressings to hold the grafts in place.

The loss in all cases occurred at the margin of the
grafts where they overlapped the new epithelium grow-
ing in from the margins of the burned area. This thin
layer of new epithelium prevents the graft from taking,
and, unlike normal skin, it is not strong enough to
survive when covered with a graft. The result is a
slough of both the new epithelium and the margin of
the graft. If the new epithelium is cut away and
the graft joined to normal skin, this marginal loss does
not occur.

The administration of penicillin did not seem to alter
the bacterial flora a great deal; cultures taken at the
time of the first dressing from the margins of the grafts
and from the sutures usually yielded the same organisms
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that were present on the granulating surface before
grafting. In spite of their persistence, they did not seem
to affect the growth of the graft. Penicillin, therefore,
must hold them in check until the skin has a chance
to become established in its new bed.

Though penicillin has been administered to only 17
patients at the time of skin grafting, we believe that its
use has the following definite advantages :

1. It permits early grafting. Split thickness grafts can be
successfully applied as soon as the slough has separated without
further time consuming preparation of the granulating area.

2. It appears to prevent the loss of skin from infection that
ordinarily occurs in about one third of the cases in which
split thickness grafts are placed on contaminated recipient sites.

Before penicillin was available, we performed over
a hundred grafts in patients with third degree burns.
Although many excellent takes were obtained, in about
one third of the cases 25 per cent or more of the graft
was lost because of the occurrence of infection. There-
fore the consistency with which excellent takes were
obtained in this series of 19 grafts has been very impres-
sive to us. We are presenting the method with the
hope that others will try it

Printed and Published in the United States of America
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THE IN VITRO ACTION OF STREPTOMYCIN
ON BACTERIA

C. W. BUGGS, Ph.D., BERNICE BRONSTEIN, M.5.

JOHN WINSLOW HIRSHFELD, M.D.
and
MATTHEW A. PILLING, M.D.
Detroit

Streptomycin is effective against a variety of gram
negative and gram positive bacteria both in vivo and
in vitro.! However, its rational use in the treatment
of disease must be preceded by an evaluation of dose
intervals and sizes with a determination of bacterial
susceptibility to its action. There are definite in vitro
differences in the sensitivity of bacteria to streptomycin
and within a given species strains may be found vary-
ing from extreme susceptibility to high resistance. As
the blood concentration of streptomycin reaches a peak
shortly after parenteral injection and then gradually
falls to zero * it becomes necessary, for rational therapy,
to determine whether a sufficiently high blood concentra-

From the Department of Surgery and the De{;nnmem of Bacteriology,
Wayne University College of Medicine, and the Division of Surgery,
City of Detroit Receiving Hospital.

This work was supported by grants from Merck and Company, Inc,,
Rahway, N. J., and from the Theodore A. McGraw Fund.
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mycin in the Treatment of Experimental Tularemia, ibid. 191 553-559,
1944; Streptomycin in the Treatment of Experimental Infections with
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S. A.: Effect of Streptomycin and Other Antibiotic Substances on Myco-
bacterium Tuberculosis and Related Organisms, ibid. 57 : 244.248, 1944,
Waksman, S. A.; Bugie, Elizabeth, and Schatz, Albert: Isolation of
Antibiotic Substances from Soil Micro-Organisms, with Special Reference
to Streptothricin and Streptomycin, Proc. Staff Meet.,, Mayo Clin, 19:
537-548, 1944,

2. Buggs, C. W.; Pilling, M. A,; Bronstein, Bernice, and Hirshfeld,
J. W.: The Absorption, Distribution and Excretion of Streptomycin in
Man, J. Clin, Investigation, to be published.
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tion is being maintained with reference to the sensitivity
of the bacteria isolated from the patient. In many
cases it may be found that a smaller dose or a longer
interval between doses is sufficient to maintain a blood
concentration which is more than ample to inhibit the
in vitro growth of the invading bacterium. On the
other hand, blood level and sensitivity determinations
may indicate that a larger dose given at more frequent
intervals is needed.

Our purpose in this communication is to report (1)
the sensitivities of several species of bacteria to strepto-
mycin, (2) to correlate these sensitivities with the
serum concentrations of streptomycin that may be main-
tained in patients receiving the drug and (3) to deter-
mine whether the bacteria investigated developed a
resistance to streptomycin in vivo.

SOURCES OF THE BACTERIA INVESTIGATED

The bacteria studied were isolated from 38 patients
with various types of infections, among which were
peritonitis, thoracic empyema, septicemia, infected
wounds and burns, urinary tract infections and pelvic
abscesses. Urine or pus from each case was cultured
before and at intervals during streptomycin treatment
and the organisms present were isolated in pure culture.
Complete identification of all bacteria was not made,
this being limited to Proteus vulgaris, Escherichia coli,
Aerobacter aerogenes, Pseudomonas aeruginosa, alpha
and beta hemolytic streptococci and the staphylococcei.
Other organisms were grouped according to their
morphology, gram staining reaction and oxygen require-
ment. After the aerobes were obtained in pure culture
they were screened for their sensitivity to streptomycin,
following which their sensitivity over a narrower range
was determined. The action of streptomycin on the
anaerobes was not tested.

SCREENING FOR THE APPROXIMATE SENSITIVITY
TO STREPTOMYCIN
An aqueous solution of streptomycin ® having a con-
centration of 448 S * units was prepared from a weighed
amount of the dry product. Twofold serial dilutions

3. The streptomycin was provided through Dr. D. F, Robertson of
Merck and Company, Inc., Rahway, N. J.

4. An S unit of streptomycin, synonymous with an E., coli unit, is
t amount of streptomycin which will inhibit the growth of a standard
strain of E, coli in 1 ce. of nutrient broth or other suitable medium,
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of this solution were made in nutrient broth, using
0.4 cc. of the streptomycin solution. The dilution was
carried through thirteen tubes. An inoculum of 0.3 cc.
of a 1:10,000 dilution of an eighteen to twenty-four
hour culture of the test organism was now added to
each tube, as well as to a control tube and a tube which
contained 0.4 cc. of undiluted streptomycin solution.
The final dilutions of the streptomycin gave concen-
trations ranging from 256 units to 0.03 unit. The
tubes were incubated for eighteen to twenty-four hours
and read on the basis of the presence or absence of
turbidity.

If more than 2 units of streptomycin was required to
inhibit growth, the bacterium was retested in a series
of tubes containing gradually increasing concentrations
of streptomycin in order to arrive at a closer approxima-
tion of the organism’s sensitivity. This additional step
was taken because of the 100 per cent error inherent
in the twofold serial dilution method,

DETERMINATION OF SENSITIVITY VALUES WITHIN
NARROWER RANGES THAN THOSE POSSIBLE WITH
THE TWOFOLD SERIAL DILUTION METHOD

Various concentrations of streptomycin solutions were
prepared in double the desired strength and added in
0.5 cc. amounts to 0.5 cc. of double strength nutrient
broth which contained from 1,000 to 10,000 of the test
bacteria per cubic centimeter. If the screen test of an
organism showed its sensitivity to be 4 S units, it was
retested with individual solutions of streptomycin con-
taining from 1 to 8 units in steps of 1 unit of strepto-
mycin per cubic centimeter. In like manner, organisms
with screened sensitivities of 8, 16, 32 and 64 units were
retested in various concentrations of streptomycin as
given in table 1. Column 3 of this table gives the con-
centrations of streptomycin to which the organisms were
exposed and the range of error which may occur in the
end point. Organisms which were sensitive to 128 or
256 units in the screen test were not retested except in
a few isolated instances.

RESULTS OF SENSITIVITY TESTS
The sensitivity to streptomycin of bacteria that were
studied is given in table 2. These values may be com-
pared with the serum concentrations of streptomycin in
patients following the intramuscular or intravenous
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injection of streptomycin ranging from 25,000 to
1,000,000 S units which were reported by Buggs, Pill-
ing, Bronstein and Hirshfeld,* who found that 500,000
S units of streptomycin administered intramuscularly
or intravenously was sufficient to maintain a serum
concentration which was at a level of 10 to 15 units at

TaBLE 1.—Solutions Used for Sensitivity Tests and the
End Points as Read from Individual Tubes

Sereened Solutions Used for  End Points as Read

Sensitivity, Further Tests,  from Individual Tubes,
S Units/Ce. S Units/Ce. & Units/Ce. Error
2 1
4 2
(] 3
8 i
4 10 a 0
12 G
14 T
16 8
] 1
12 [¥]
16 ]
8 20 10 —1 unit
24 12
28 14
32 16
16 3
24 12
92 16
16 ELl] 20 —1 to —3 units
43 24
o6 28
64 32
a2 16
48 4
4 32
32 S0 40 —1 to —7 units
96 48
112 o
128 G4
64 a2
96 48
1328 G4
64 160 80 —1 to —15 units
102 96
224 112
256 128

the end of four hours. Theoretically, then, all bacteria
reported in this paper with a sensitivity of 8 units or
less would be inhibited over a period of at least four
hours by a parenteral injection of 500,000 S units of
streptomycin.

Escherichia Coli.—Nineteen of 26 strains of Escher-
ichia coli, 73 per cent, were found to be sensitive to a
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concentration of 8 units or less of streptomycin.  Six
of the strains were inhibited by concentrations of strep-
tomycin between 12 and 32 units, while only one strain

TaBLE 2—Sensitivities of Bacteria to Streptomycin

Determinations made in nutrient broth which eontained 0.25 per cent
sodium ehloride

Organism and Number Organigm and Number Organism and Number
Sensitivity, of Sensitivity, of Sensitivity, of
S Units/Ce.  Strains S Units/Ce.  Strains 8 Units/Ce.  Strains

E. coli A. aerogenes Alpha hemolytic
from 21 from 135 streptococel
Patients Patients _ from 18

5 Patients
1 1
4 1
4 2
3 2
2 5
1 8
2 b
3 T
1 3
— ]
26 S, aureus 6
from 14 Al
Patients 1]

4 Beta hemolytic
P. vulgaris 2 streptococei

3 from 10

from 2 - Patients
Patients 1
e | - 2
7 g s, SR 2 1 i
LA ey 1

0 2

- S AT 2 s .

e, 1 g peEh i 3
1 haeicenaan et 2
8 1 TN e e
1 e | e 2
1 —
2 15
Ps. aeruginosa ——- Diphtheroids
from 13 27 from 1%
Patients S, albus Patients
1 from 12 1
2 Patients 2
1 1 T
1 iy 2
1 (i B
1 5 1
2 2 1
! 1 : 6
9 4 -1 SR 12
19 20 36

had a resistance greater than 256 units. The latter
strain was isolated from the urine of a patient before
streptomycin therapy was begun and may be assumed
to have been naturally resistant. Four of the twenty-
six strains were isolated from 1 patient and three strains
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from another, but in neither of these cases did the organ-
ism acquire an increased tolerance for streptomycin
during therapy.

Proteus Vulgaris—Six strains of Proteus vulgaris
which were isolated from 2 patients were found to be
sensitive to streptomycin, a concentration of 8 units or
less being sufficient to inhibit the in vitro growth of
all of them. Five of the strains were isolated during a
twelve day period from an abdominal abscess of 1 of the
2 patients. Originally the organism was sensitive to
2 units of streptomycin, but after twelve days of therapy
it required 8 units to inhibit its growth. In this instance
Proteus vulgaris probably developed a tolerance for
streptomycin.  The increase in resistance, however, is
not beyond the blood concentration of streptomycin that
may be maintained over a period of at least four hours
in a patient who has received 500,000 S units of the
drug, either intramuscularly or intravenously.

Psendomonas  Aeruginosa.—The majority of the
strains of Pseudomonas aeruginosa were very resistant
to streptomycin, and in 2 instances it appeared that the
organism developed an increased tolerance for the drug
during therapy. In I case the resistance of the organism
as recovered from bile before treatment was started was
32 units of streptomycin. Three days later, when the
organism was again isolated, its resistance had increased
to more than 256 units. In the second case Pseudo-
monas aeruginosa was isolated from an infected ankle.
It was sensitive to 20 units of streptomycin. Seven
days later a reisolation of this organism was made. It
now had a resistance greater than 256 units.

Of the nineteen strains of Pseudomonas aeruginosa
reported in table 2, only five of them, 26 per cent, were
sensitive to 8 units or less of streptomycin on primary
isolation. The remaining fourteen strains required from
16 to more than 256 units for in vitro inhibition.

Aerobacter  Aerogenes—Seventeen of the twenty
strains studied, 85 per cent, were sensitive to concen-
trations of streptomycin well within ranges that may be
obtained in blood, only three of them requiring more
than 6 units for the complete inhibition of growth. The
one strain with a resistance greater than 256 units was
the second isolation of this organism from the urine of
a patient under treatment with streptomycin. When



first isolated, nine days previously and two days after
therapy was begun. the organism was inhibited by 1 unit
of streptomycin. It would thus appear that this strain
developed a decided resistance to streptomyecin during
its eleven days’ exposure to the drug. The two strains
with sensitivities of 16 and 20 units of streptomycin
were primary isolations from 2 patients a few days
after therapy was begun. They may have developed an
increased tolerance for the drug during this period of
therapy.

Staphylococci—The vast majority of the staphylo-
cocei studied proved to be very sensitive to strepto-
mycin, many of them being inhibited hy less than
0.1 unit of the drug.

Twenty-seven strains of Staphylococcus aureus were
tested. Twenty-two of these strains. or 81 per cent,
were sensitive to 6 units or less of streptomycin when
first isolated, and only one of the twenty-six strains
presumably developed a tolerance for the drug during
the course of treatment. One of the two strains requir-
ing more than 256 units of streptomycin for inhibition
was a primary isolation from a case of osteomyelitis
after six days of therapy. The second of these two
strains was isolated from an infected decubitus ulcer
which was treated locally and parenterally with strepto-
mycin.  When first isolated this organism was sensitive
to 6 units of streptomycin. On the second isolation,
six days later, the sensitivity was 128 units. After
three additional days of exposure to the drug the organ-
ism was able to tolerate 256 units of streptomycin.

Twenty-one of 26 strains of Staphylococcus albus,
81 per cent, were sensitive to 1 unit or less of strepto-
mycin. In 1 instance a strain apparently developed a
tolerance for the drug during thirteen days of therapy.
When first isolated its sensitivity was 0.06 unit, but
thirteen days later, and on two additional occasions, the
resistance of the organism as isolated from the same
patient was greater than 256 units, The fourth strain
reported with a resistance greater than 256 units was a
primary isolation following six days of therapy.

Thirteen additional strains of micrococei were tested
for their sensitivity to streptomycin. These were identi-
fied as Staphylococcus epidermidis, Micrococcus candi-
dus and Micrococcus aurantiacus, IEleven of the thirteen
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strains, or 85 per cent, were sensitive to 2 units or less
of streptomycin,

Alpha Hemolytic Streptococci—Thirty-seven isola-
tions of alpha hemolytic streptococci were made from
18 patients during their course of treatment with strep-
tomycin. Twenty-six of the strains, or 70 per cent,
were sensitive to 8 units or less of streptomycin.  The
remaining eleven strains required 16 or more units for
inhibition. In 2 instances it appeared that alpha hemo-
lytic streptococci developed a tolerance for the drug.
In a case of urinary tract infection this organism was
isolated from urine on five different occasions during
a period of nine days. The sensitivities were 1, 2, 4,
8 and 256 units of streptomycin. The second instance in
which an alpha hemolytic streptococcus developed an
increasing tolerance for streptomycin occurred with a
strain isolated from a gunshot wound. Its sensitivity
on primary isolation was 16 units, but twenty-seven
days later when reisolated from the wound it grew very
well in the presence of 256 units of streptomycin. The
remaining four strains, resistant to 256 units of strepto-
mycin, were primary isolations before therapy was
begun.

Beta Hemolytic  Streptococei—Eleven of fifteen
strains of beta hemolytic streptococci, or 73 per cent,
were found to be sensitive to 8 units or less of strepto-
mycin. Two strains with a sensitivity of 32 units were
isolated from 1 patient before therapy was begun, and
two strains that were resistant to more than 256 units
were isolated from another patient twenty-one and
twenty-eight days after therapy had been started. These
strains may have become resistant during the course
of therapy.

Diphtheroids.—The diphtheroids were found to be
either extremely sensitive or very resistant to strepto-
mycin. Thirty-six strains were isolated from 19 per-
sons. Seventeen of these strains were sensitive to
1 unit or less of streptomycin, one required 7 units for
inhibition, 6 required 256 units and 12 strains were not
inhibited by 256 units of the drug. No attempt was
made to identify these organisms as to species, but on
two different occasions diphtheroids with a great toler-
ance for streptomycin were isolated from lesions which,
on an earlier date, had yielded diphtheroids that were
sensitive.




9

COMMENT

A study of the sensitivity of bacteria to antibiotics i1s
complicated by the extreme difficulty encountered in
determining with any degree of accuracy whether or not
the same organism is being isolated when cultures are
obtained over a period of days or weeks from a given
patient. Thus, is a strain of Staphylococcus aureus
isolated from a patient on one date the same organism
as that isolated from the patient on a later date? At
times a given organism will either disappear from an
infectious process or will be present in such small num-
bers that it is not recovered when a culture of the infec-
tion is made. At some later date this same species will
reappear. Is it the same organism that was originally
present or has the patient become reinfected with
another strain of the bacterium?

The problem assumes clinical importance under the
following circumstances: A bacterium is isolated from
a patient just before therapy with an antibiotic is begun.
It is found to be very sensitive to the drug and, in
view of this sensitivity, the dosage of the drug is reduced
or is given at longer intervals. At a later date the
same species of bacterium is reisolated and is found to
be resistant to the antibiotic. May we assume that the
resistant strain developed from the sensitive strain under
the lower therapeutic dose or is it (1) a new invader
with natural resistance or (2) a naturally resistant
strain which was originally present in the lesion but
for some reason was not isolated when the first culture
was taken?

In the case of bacteremias it is probably safe to
assume that tolerance for a given antibiotic has devel-
oped when a resistant strain is isolated subsequent to
the isolation of a sensitive strain, but with open wounds
this assumption may not be justified.

It often happens that two or even three colonies of
Staphylococcus aureus are fished for identification and
sensitivity tests from a streak plate made from an
infectious process. On testing the sensitivity of these
colonies, all but one of them may prove to be sensitive
to the antibiotic. At a later date a second culture of
the lesion is made but only one Staphylococcus aureus
colony is picked. It is resistant to the drug. Is this
the organism which was originally resistant or, has one
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of the susceptible strains developed a tolerance for the
drug during therapy?

There appears to be no practical solution to this
problem. It seems wiser therefore to maintain as high
a concentration of the antibiotic in the body fluids as is
possible.

SUMMARY

Two hundred and twelve strains of bacteria, isolated
from 38 patients with miscellaneous infections while
under treatment with streptomycin, were tested for their
susceptibility to this antibiotic. The sensitivities obtained
were correlated with the blood concentrations of strepto-
mycin known to be attained in patients under therapy.

1. The majority of the strains of Escherichia coli,
Proteus vulgaris, Aerobacter aerogenes, staphylococcei
and streptococei were susceptible in vitro to the blood
concentration of streptomyein that can be maintained in
the average patient over a four hour period when given
in 500,000 S unit doses. This blood concentration is
known to be from 5 to 7.5 or 8 S units per cubic centi-
meter of blood.

2. The majority of the strains of Pseudomonas
aeruginosa investigated were found to be very resis-
tant to streptomyein.

3. Resistant strains of a given bacterium were iso-
lated from patients subsequent to the isolation of sensi-
tive strains. It was assumed that these resistant strains
developed from the sensitive strains.

4. Diphtheroids were found to be either extremely
susceptible or very resistant to streptomycin.

5. A method was adopted for determining the sensi-
tivity of bacteria to antibiotics within narrower limits
than those obtainable with the twofold serial dilution
method.

Printed and Published in the United States of America
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TREATMENT OF EMPYEMA
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Penicillin is almost nontoxic for man, yet it exerts a
powerful antibacterial action against a wide variety of
micro-organisms. Unlike the sulfonamides, penicillin
is not inhibited by pus or other products of tissue
destruction." When given intravenously or intramuscu-
larly, it penetrates poorly into collections of pus, but if
it is injected directly into an abscess it remains there for
some time and may be found in considerable concentra-
tion as long as twenty-four to forty-eight hours after its
injection.* These unusual properties of penicillin have
led some workers * to treat empyema by aspiration of
the pus, followed by instillation of penicillin. Theoreti-

This study was supported by the Theodore A. McGraw Fund.

From the Department of Surgery and the De Baﬂment of Bacteriology,
Wayne University College of Medicine, and the Division of Surgery, City
of Detrmt Receiving Hospital.
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cally, if this form of treatment is to be successful, the
following conditions should prevail ;

1. The causative bacteria must be susceptible to penicillin.

2. It must be possible for penicillin instilled in the empyema
to contact all of the bacteria. Some empyemas are loculated
so that it is impossible to reach all of the pockets with an
aspirating needle.

3. The cavity must not contain pieces of necrotic lung or large
clots of fibrin. Many empyemas of long standing, especially
those caused by pneumococci, contain clots of fibrin several
inches in diameter. An occasional empyema contains a piece
of necrotic lung in the interstices of which bacteria are protected.
Penicillin will not sterilize an empyema until these fibrin clots
and pieces of necrotic lung are removed.

4. The anatomic conditions such as bronchial fistulas that
cause constant reinfection of the cavity and allow the penicillin
to escape must not be present. Bronchial fistulas, present more
often than is generally realized, not only permit constant con-
tamination of the cavity by organisms from the mouth but make
it impossible to keep penicillin in the empyema.

5. The lung must be capable of reexpanding. Since reexpan-
sion of the lung is the means by which empyema is cured it
is obvious that, if the lung is not capable of reexpanding,
aspiration of pus and instillation of penicillin will not suffice to
heal the lesion.

There is no doubt that penicillin when properly used
will obviate the need of surgical drainage in certain
cases of empyema. Those responding to penicillin are
chiefly the cases that have been detected relatively early
when the pus is still thin and those in which none of
the complications described are present. There is also
no doubt however that, even when the complications
described are present, penicillin can be of considerable
aid as an adjunct to surgery. By means of penicillin
and aspiration a large empyema can often be trans-
formed into a small one that the lung can obliterate
more quickly after rib resection. It is also possible to
tide a critically ill patient over a period during which
surgical intervention is hazardous. However, if the
empyema is not bacteriologically and anatomically such

in the Treatment of Infections: A Report of 500 Cases, J. A. M. A.
122:1217-1224 (Aug. 28) 1943. Lockwood, J. S.; White, W. L., and
Murphy, F. D.: The Use of Penicillin in Surgical Infections, Ann.
Surg. 120: 311-349 (Sept.) 1944. Roberts, J E. H.; Tubbs, O. S.,
and Bates, M.: Pleural and Pulmonary Su ppuration  Treated with
Penicillin, Lancet 1: 39-45 (Jan. 13) 1943, illett, W, S.: Cambier,
{:i‘ and McCormack, J. E.: The Treatment of Lobar Pneumonia
neumococcal Empyema with Penicillin, Bull. New York Acad. Med.

M.
and
20: 142-178 (March) 1944,
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that it will respond to penicillin therapy, to persist
with aspiration of pus and instillation of penicillin is
useless.  An empyema is cured by expansion of the
lung. Once the pleura becomes so thick that the lung
cannot reexpand, an empyema cannot be cured by any
means short of an operation designed to move the chest
wall in to meet the lung. Such a procedure is serious
and deforming and often must be done in stages.
Drainage of an empyema by resecting a small section
of rib under local anesthesia is such a trivial procedure
compared to the operation for obliteration of chronic
empyema that one is not justified in risking the possi-
bility of having to do the latter in hopes of avoiding
the former. It is rational then to treat an empyema by
aspiration of pus and instillation of penicillin as long
as rapid improvement is being made. If the patient
becomes afebrile and the fluid decreases in amount,
becomes sterile on culture and resembles the penicillin
that was injected, satisfactory progress is being made.
However, if the patient has a persistent fever, if the pus
continues to accumulate and if the cavity fails to
decrease rapidly in size, surgical drainage should be
accomplished without further temporizing.

To summarize, use penicillin ;

1. To cure small empyemas without loculation, lung seques-
trums or bronchial fistulas.

2. To make large empyemas smaller,

3. To tide over a critically ill patient until he can be operated
on safely.

The following cases, selected from those that have
been treated with penicillin at the City of Detroit
Receiving Hospital, illustrate these points :

REPORT OF CASES

Case 1.—C. M., a Negro aged 39, was admitted on April 15,
1944 with multiple stab wounds, one of which involved the left
chest wall, the diaphragm and the stomach. Because the patient
had consumed a large meal and considerable alcohol shortly
before injury, his stomach was full and there was extensive
soiling of the peritoneum. The wounds were repaired, and
the chest and abdomen were closed without drainage. Post-
operatively a pleural effusion developed on the leit. On the
fifth day following injury the abdominal wound disrupted.
This was resutured under general anesthesia. The tempera-
ture, which had been elevated from the time of the first opera-
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tion, remained elevated. On May 8, twenty-two days after
admission, 60 cc. of pus was obtained from the left pleural
cavity. Nonhemolytic streptococci and unidentified anaerobic
cocci were recovered from the pus. The streptococci were
sensitive to 0.04 unit per cubic centimeter of penicillin in vitro;
the sensitivity of the anaerobic cocci to penicillin was not tested.
Beginning on May 12 the empyema was aspirated daily and each
aspiration followed by the instillation of 50,000 units of sodium
penicillin in a few cubic centimeters of saline solution. The
pus maintained its purulent character but gradually decreased in
amount. On June 10, only 1 cc. could be obtained, and no
further aspirations were done. The temperature became normal
after thirteen days of therapy, and the patient has remained
well to date.

Cultures of the pus were as follows:

May 8 and 13, nonhemolytic streptococci and unidentified
anaerobic cocci. .

May 14, aerobic gram positive spore forming bacilli.

May 17 and 25, nonhemolytic streptococci and unidentified
anaerobic cocci,

June 4 and 9, no growth.

In this instance the empyema was small, was not
loculated, was easily aspirated and was caused by organ-
isms susceptible to penicillin. Aspiration of the pus
followed by instillation of pencillin was therefore suf-
ficient to cure the lesion. However, it required twenty-
three days to sterilize the empyema and thirty days
of therapy in spite of the sensitivity of the streptococcus
to penicillin. The morbidity was about equal to that
which would have accompanied surgical drainage;
hence, while the treatment was successful, it had no
great advantage over surgery. If, on the seventeenth
day, it had been decided to do a rib resection because
the pus had not yet been sterilized, the period of mor-
bidity would have been longer than thirty days. Often
during the treatment of empyema with penicillin it is
difficult to decide whether the therapy is effective.
Sometimes the patient improves clinically but the pus
does not become sterile. At other times the pus
becomes sterile but the patient remains febrile. Under
such circumstances it is difficult to decide whether
persistence in the treatment will result in a cure or
whether rib resection will ultimately be necessary. If
one resorts to rib resection after three weeks of peni-
cillin therapy, the period of morbidity is prolonged.
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However, if one persists for many more weeks, one is
risking the occurrence of chronic empyema if the treat-
ment is not effective. The next case illustrates these
difficulties :

Case 2—J. B, a white man aged 51, was admitted on
Feb. 18, 1944 with type Il pneumococcic pneumonia involving
the right lower lobe. Treatment with sulfamerazine resulted in
a slight improvement, but the patient’s temperature remained
elevated. On March 1 250 cc. of thick pus yielding a type 1I
pneumococcus was aspirated from the right pleural cavity.
Following removal of the pus, the patient’s temperature fell to
normal and remained normal until March 6, when it rose again
to 102-103 F. On March 6 the empyema was aspirated and
50,000 units of penicillin was instilled into the cavity. Aspira-
tion and instillation were repeated twice daily for three days
and then once daily for sixteen more days until March 25.
Cultures of the pus during this period were as follows :

March 6 and 7, type II pneumococci.
March 8 9, 10, 12, 13, 14 and 15, sterile.
March 24, type II pneumococci.

Although the pus appeared to become sterile shortly after the
instillation of penicillin, the patient did not improve clinically.
His temperature remained elevated and pus continued to
accumulate. In spite of the large amount of pus that was
present, it was often difficult to withdraw much with a syringe
because, as was subsequently shown at operation, large clots
of fibrin blocked the needle. Since the patient failed to improve,
it was decided to supplement the local instillation of penicillin
with penicillin given intramuscularly. From March 14 to
March 25 the patient received 10,000 units of penicillin intra-
muscularly every two hours in addition to the daily injection of
50,000 units in the empyema. During this regimen his tempera-
ture approached but did not reach normal, and the pus con-
tinued to accumulate. On March 24, after six negative cultures,
pneumococci were again recovered from the pus. Accordingly
it was decided to do a rib resection. Operation on March 28
disclosed a large cavity containing almost a liter of thick pus
in which were many huge clots of fibrin. The pus obtained
at operation was sterile. The character of the pus and the
presence of fibrin apparently had prevented aspiration of the
cavity.

This patient required rib resection after three weeks
of very intensive penicillin therapy. The cavity was
unilocular and easily accessible but contained so much
thick material that it was impossible to aspirate the
pus properly. The probable location of the pneumo-
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cocci in the protected meshes of the fibrin was perhaps
responsible for the positive culture on March 24, after
twenty days of therapy, and for the continued accumu-
lation of pus. Sixty-five days were required for heal-
ing. In this case reliance on penicillin prolonged rather
than shortened the period of morbidity,

Case 3 illustrates the improvement that penicillin
therapy can bring about in putrid empyema, but it at
the same time illustrates one of the dangers of this
form of treatment. The patient, feeling so much better
because of the therapy, refused operation and left the
hospital while viable streptococci could still be recov-
ered from the pus in his chest. He may well develop
chronic empyema.

Case 3—H. W., a white man aged 64, was admitted com-
plaining of pain.in his right chest of three days' duration. He
had signs of right lower lobe pneumonia, but no pneumococci
were found in the sputum. His temperature ranged between
100 and 102 F. He developed fluid in the right pleural cavity,
and on Oct. 19, 1944 the chest was aspirated and a large
quantity of pus obtained. Alpha hemolytic streptococei were
recovered on culture. Unfortunately no anaerobic cultures were
made, but the foul character of the pus indicated that anaerobes
must have been present. There was some delay in obtaining
penicillin, so the chest was not aspirated again until October 25,
when 1,500 cc. of very foul pus resembling pea soup in appear-
ance was obtained. Following the aspiration, 50,000 units of
penicillin in about 80 cc. of saline solution was instilled in the
empyema. On October 27 550 cc. of pus, which was no longer
foul, was obtained. The temperature fell to normal on this day
and remained normal for the rest of the hospital stay. Aspira-
tion of pus and instillation of 50,000 units of penicillin was done
daily until November 9. Although the fluid decreased in amount,
only about 100 cc. being obtained the last few times it remained
purulent and, except for an isolated sterile culture on Novem-
ber 2, always contained viable streptococci. On November 9,
after two weeks of therapy, rib resection was advised, but the
patient felt so well that he refused operation. Penicillin therapy
was stopped. Aspiration on November 23 yielded 50 cc. of thin,
brown, odorless fluid from which streptococei were grown on
culture. Aspiration on December 4 yielded only 4 cc. of fluid,
but on December 7 30 cc. was obtained. X-rays still revealed
an encapsulated empyema.

On December 8 the patient left the hospital against
advice. Although the empyema may in this case go on
to resolution, the patient left the hospital with fluid
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which still contained streptococci in his pleural space.
It is well known that such lesions may remain quiescent
for months or even years and then flare up. We are
inclined to believe, therefore, that eventually the patient
will develop chronic empyema. There is no doubt
that penicillin improved this patient’s condition by
reducing the size of the empyema and by killing the
anaerobes, which were apparently originally present
in the pus. If rib resection had been done when his
chest contained 1,500 cc. of foul pus, a long time would
have been required for reexpansion of the lung. How-
ever, if rib resection had been done after reduction in
the size of the empyema cavity by one to two weeks of
penicillin therapy, expansion would have occurred
rapidly. Used to reduce the size of an empyema hefore
operation, penicillin is of considerable value,

Case 4—0. H, a white man aged 47, was admitted on
Oct. 9, 1944 with multiple stab wounds, one of which had
entered the peritoneal cavity, lacerating the omentum and the
liver. The patient had consumed sufficient alcohol to make him
very uncooperative, and it was necessary to use general anes-
thesia in order to keep him quiet enough to permit repair of
his wounds. Postoperatively he developed pleural effusion on
the right. On October 20 aspiration of the right pleural cavity
vielded 1,100 ce. of thin, brown fluid. No culture was made,
The patient’s temperature at this time was 101-102 F. Treat-
ment with sulfadiazine was begun, the initial dose of 4 Gm.
being followed by 1 Gm. every four hours. The temperature
declined over a three days period to 99-100 F., where it remained
until November 1, when the chest was again aspirated. Only
a small amount of very thick pus was obtained. Type VIII
and type XV pneumococci were recovered from the pus; 50,000
units of penicillin was injected into the empyema. Aspiration
followed by injection of 50,000 units of penicillin was repeated
daily until November 6, The cultures became negative after
twenty-four hours of therapy. The temperature also fell to
normal after twenty-four hours of therapy and remained normal.
The patient has remained well to date.

This patient was treated successfully by only a few
injections of penicillin. The good response in this case,
as in the following one, was probably due to the small
size of the empyema and the susceptibility of the organ-
isms to penicillin,

Case 5—E. S, a white man aged 42, was admitted on
March 28, 1944 for treatment of peritonitis caused by perforation
of a peptic ulcer three days previously. Although his tempera-
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ture was only 99-100.6 F. the patient was critically ill. On
April 5 his temperature rose to 103 F. and he developed signs
of a subdiaphragmatic abscess. On April 8 the posterior
subdiaphragmatic area was explored; no definite pus was
encountered, but the entire area contained fresh fibrinous
adhesions between which were collections of clear fluid. There
was no improvement following the operation, and by April 12
pleural effusion had developed. The temperature remained
elevated. Fluid was aspirated from the right chest on April 14,
but it clotted rapidly and no cultures were made, On April 17
the anterior subdiaphragmatic space was opened and a large
abscess drained ; beta hemolytic streptococci and Escherichia coli
were recovered. Following drainage the patient's condition
improved somewhat, but his temperature continued to rise and
it was obvious that another collection of pus was present. On
May 1 200 cc. of thin pus was aspirated from the right pleural
cavity. Beta hemolytic stréptococei, which were sensitive to
0.01 unit of penicillin per cubic centimeter, were recovered from
the pus. On May 5 aspiration was repeated and 40,000 units
of penicillin was instilled in the cavity. Aspiration and instilla-
tion were repeated daily for three days, and then 50,000 units
of penicillin was injected daily for four days. The pus became
sterile after the first twenty-four hours of treatment and
decreased rapidly in amount. The last attempt at aspiration
on May 15 yielded only a few cubic centimeters of fluid. The
empyema has not recurred.

Case 6.—V. B, a white woman aged 26, admitted on May 15,
1944, had had a pelvic operation three weeks prior to admission
at another hospital, following which some sort of pulmonary
complication occurred. This had not subsided, and she was
acutely ill when she was admitted to the Detroit Receiving
Hospital. On May 17 200 cc. of very foul, green pus was
aspirated from the right pleural cavity. An anaerobic non-
hemolytic streptococcus and alpha hemolytic streptococci were
cultured from the pus. On May 20 the patient suddenly became
critically ill. She was cyanotic and dyspneic and on physical
examination exhibited not only signs of hydropneumothorax on
the right but also numerous moist rales throughout the left lung.
Her temperature was 104 F. It was believed that she had
developed a bronchopleural fistula and had soiled the leit lung
with pus from the empyema. The empyema was completely
aspirated and 50,000 units of penicillin was injected. Aspira-
tion and instillation were repeated daily for thirteen days and
the patient was also given 10,000 units of penicillin intra-
muscularly every hour for twenty-two days in order to control
the soiling of the left lung. The patient's general condition
improved slowly. Twenty-four hours after the onset of therapy
the temperature fell to 100-101 F., where it remained for ninc
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days before leveling off at normal, 100 F. The pus that was
aspirated decreased steadily in quantity, lost its foul odor and
changed to a thin brown fluid. The cultures were as follows:

May 19 and 20, 1944 alpha hemolytic streptococci and
anaerobic nonhemolytic streptococei.

May 23, aerobic gram positive spore forming bacilli.

May 24, 25 and 27, sterile.

Although the empyema decreased in size, the bronchopleural
fistula prevented the lung from reexpanding completely, and
the patient continued to have a low grade fever. On May 8 a
rib resection was done. This disclosed a small empyema into
which there were several bronchial openings. Cultures from the
walls of the cavity yielded anaerobic nonhemolytic streptococci.

In this instance penicillin therapy apparently saved
the life of a critically ill patient. The penicillin that
was given intramuscularly controlled the infection in
the left lung, while further soiling was prevented by a
combination of aspiration of the empyema and instil-
lation of penicillin. By these means the patient’s con-
dition was improved and the size of the empyema was
greatly reduced. When rib resection was finally done
it was a simple procedure in a patient who was in good
condition.

The next case illustrates a similar but more compli-
cated problem :

Case 7—E. S, a white man aged 39, was admitted on
Oct. 21, 1944 with type II pneumococcic pneumonia involving
the right lower and middle lobes. He had been ill at home for
seven days. At the time of admission his temperature was
105 F. and he was comatose. Because of his serious condition
he was treated with penicillin, receiving an initial dose of
30,000 units intravenously and 20,000 units intramuscularly.
This was followed by 15,000 units intramuscularly every three
hours for fourteen days. Over the course of a week the
temperature gradually fell to levels of 99-100 F. and considerable
improvement had occurred. On November 4, when penicillin
was discontinued, his temperature rose abruptly to 102 F. and
remained at about this level until November 10, when it again
fell almost to normal. In spite of the lowered temperature he
continued to show anorexia, lethargy, a cough and weakness.
During the next few weeks he improved slightly but had periods
with a relatively normal temperature alternated with periods
of fever. Because of the persistent signs of infection, con-
solidation of the right lower lobe, the absence of demonstrable
empyema and x-ray evidence suggestive of multiple abscess
formation, it was decided to reinstitute systemic penicillin ther-
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apy. On November 29 an initial dose of 20,000 units was
given intramuscularly followed by 15,000 units every three
hours. Penicillin was continued until December 17. On
December 2 fluid was detected in the right pleural space and
aspiration yielded 30 cc. of thick pus from which Staphylo-
coccus aureus was recovered. Following aspiration 50,000 units
of penicillin was instilled into the empyema. This procedure
was repeated daily until December 11. Considerable difficulty
was encountered in aspirating the empyema. At times 20 to
30 cc. of pus was obtained, while at other times nothing could
be aspirated. It was apparent that a bronchial fistula existed,
since the patient coughed and expectorated some of the solution
each time it was injected.

In spite of systemic administration and the instillation of
penicillin directly into the empyema, the patient failed to
improve, and on December 12 a rib resection was done. The
findings at operation were adequate to explain both the diffi-
culties encountered at aspiration and the failure of the patient
to improve. The empyema was fairly large, extending from
the posterior axillary line to the paravertebral region and from
the seventh to the ninth rib. There were several bronchial
fistulas opening into the cavity, which contained a piece of
necrotic lung about 3 inches in diameter. Traversing the
cavity were several large vessels that could have given rise
to a fatal hemorrhage at any time: Aspiration had been difficult
for two reasons: (1) bronchial fistulas had provided sufficient
drainage to prevent the accumulation of any great quantity of
pus; (2) a lung sequestrum had covered the needle, making
it impossible to aspirate either air or pus through it. Under
such circumstances penicillin therapy could not have been
expected to cure the lesion. Furthermore, the constant hazard
of severe hemorrhage from the vessels traversing the cavity
made it dangerous to delay surgical treatment.

The next case demonstrates the seriousness of delay-
ing surgical drainage when large vessels traverse an
abscess cavity.

Case 8.—E. B,, a Negro woman aged 23, admitted on Oct. 29,
1943 with an abscess near the base of the left upper lobe, had
had a tonsillectomy six weeks previously. Pleural effusion
developed ; the patient became extremely dyspneic and had fre-
quent small hemoptyses. On November 9 200 cc. of foul, thin,
purulent fluid was aspirated from the left pleural cavity.
Anaerobic hemolytic streptococci, anaerobic nonhemolytic strep-
tococel and several unidentified anaerobic bacilli and cocci were
recovered from the pus. Penicillin therapy was initiated on
November 10. Ten thousand units was injected into the
empyema daily, and 50,000 units was given intramuscularly
every hour for twelve hours. The dose was then reduced to
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10,000 units intramuscularly every hour. This was continued
for fifteen days.

Improvement was slow but progressive. The amount of
sputum decreased, the patient was able to dispense with the
oxygen tent, and her appetite improved. The foul odor promptly
disappeared from the fluid aspirated from the chest, and
anaerobic streptococci were not recovered from it after the
fourth day of therapy. Because of a shortage of penicillin the
dose was decreased on the morning of the twelith day to 5,000
units per hour. On November 22, the thirteenth day of treat-
ment, only a small amount of sterile fluid was obtained on
aspiration, and the temperature became normal. On Novem-
ber 23, the fourteenth day, it was necessary to decrease the
dose again, and from this time until her death she received
only 2,500 units every two hours. On November 25, the six-
teenth day, she felt worse, and her temperature rose. That
evening she had a fatal hemoptysis. At autopsy the empyema
was found to be completely obliterated. An abscess about
1 inch in diameter was present in the left upper lobe and was
surrounded by considerable consolidated lung containing many
small abscesses. A large eroded vessel traversed the cavity.

This case might be considered a success so far as
treatment of the empyema was concerned, and it illus-
trates the remarkable improvement that can be obtained
in critically ill patients through the use of penicillin.
It also illustrates, however, that penicillin cannot be
expected to correct certain anatomic changes; when
these are present, surgical intervention should be
prompt.

Case 9.—G. G, a white man aged 63, who had been a tramp
all his life, admitted to the hospital on Nov. 15, 1944 with a
massive pleural effusion, had been ill for over a month, but he
could not give a satisfactory account of his illness. He was
very malnourished. On November 20 1,650 cc. of rather thin,
foul, purulent fluid was aspirated from the right chest. More
fluid was present, but the patient became so weak that aspira-
tion had to be discontinued. Cultures of the fluid yielded beta
hemolytic streptococci.  On November 22 930 cc. of foul pus
was aspirated and 50,000 units of penicillin instilled in the
empyema. Aspiration and instillation were repeated daily for
three days and then every other day for twenty-three days.
The amount of fluid that could be aspirated decreased from
1,440 to 250 cc., and the cultures became negative on the tenth
day of therapy. The patient did not improve a great deal, how-
ever. He continued to have a temperature of 99 to 100 F,, his
appetite was poor and he developed diarrhéa. No cause for the
diarrhea could be found.
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Because of the persistent accumulation of pus after twenty-
three days of therapy, failure of the cavity to decrease signifi-
cantly in size during the last week of therapy and the patient’s
persistent poor condition and low grade fever, rib resection was
done under local anesthesia on December 16. The cavity held
about 250 cc. and was unilocular. Following operation beta
hemolytic streptococci were again recovered from the empyema.
The patient's course after operation was progressively down-
hill, and he died on Jan. 6, 1945. Death was due to multiple
pulmonary infarcts. The empyema itself was progressing well.

This patient was in extremely poor condition when
he was admitted to the hospital, and the delay of seven
days between admission and the onset of therapy did
not improve it. Whether the outcome would have
been different if treatment had been instituted earlier
or if surgical drainage had been done is not pertinent
to this discussion. The point is that in an empyema
of this size and duration twenty-three days of peni-
cillin therapy were not adequate to effect a cure. Dur-
ing the last week of treatment pus continued to
accumulate, and the cavity did not decrease in size.

Case 10.—B. W., a white girl aged 2 years, was admitted
on Jan. 3, 1944 with postpneumonic empyema, bronchopleural
fistula and tension pneumothorax. Intercostal drainage was
done the next day, releasing purulent fluid under pressure.
Cultures showed type I1I pneumococci. Sulfamerazine therapy
for the next fifteen days resulted in little or no improvement,
and on January 18 penicillin was begun. Cultures yielded
a coagulase positive Staphylococcus albus, which was sensitive
to 0.156 unit of penicillin per cubic centimeter. Four thousand
units of penicillin was injected intramuscularly every hour,
and 40,000 units of calcium penicillin was instilled into the
empyema cavity every twelve hours. The intercostal catheter
was clamped off after each instillation of penicillin and was
opened again one hour before the next injection. When there
was no change in the patient’s condition after six days of
penicillin therapy a rib resection was done. Immediately the
temperature fell to normal, and improvement was steady
thereafter., Penicillin was discontinued three days after the
operation.

In this case penicillin was of no value as far as could
be determined. Failure to cure the lesion was to be
expected in the presence of a bronchial fistula, but one
would have expected some improvement in the child’s
general condition as a result of the therapy.
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Case 11.—]. C., a white man aged 67, was admitted on
Dec. 15, 1944 with a putrid empyema known to be of at least
three weeks’ duration. On December 16 550 cc. of foul pus was
removed. There was no growth aerobically, but a smear of the
pus showed that it contained staphylococci, streptococei and
diphtheroids. No anaerobic culture was made. On December 18
900 cc. of pus was removed and 100,000 units of penicillin was
instilled. At this time the patient's temperature was 102 F.
Aspiration of pus was repeated on December 19, 20, 21 and
23, 100,000 units being instilled on December 19 and 50,000
units thereafter. The pus lost its foul odor but did not decrease
in amount, and the patient continued to have a temperature of
101-102 F. He developed abscesses in the chest wall at the
sites of aspiration, so penicillin was discontinued and the
empyema was drained.

It is possible that the patient might have responded
to penicillin if treatment had been continued. How-
ever, his course during the first five days did not seem
to indicate that this would occur, and in view of the
infection in the chest wall it seemed safer to resort to
surgical treatment.

Case 12—L. R, a colored woman aged 20, admitted on
Jan. 20, 1944 suffering from disseminated lupus erythematosus,
developed pneumonia of undetermined etiology.in the left lower
lobe on February 10. This improved somewhat with sulfa-
merazine therapy, but an effusion occurred and persisted. On
March 2 1,500 cc. of green pus was aspirated from the left
pleural cavity. Alpha hemolytic streptcocei, which were inhibited
by 0.02 unit of penicillin per cubic centimeter, were recovered
from the pus. On March 9 and for sixteen days thereafter the
empyema was aspirated daily, and 50,000 units of penicillin was
instilled after each aspiration. The pus became sterile after two
days of therapy, and the amount of fluid that could be aspirated
decreased rapidly. Small loculated collections of fluid formed
that could be seen in the x-ray films for a month after treatment
had been stopped, but these slowly disappeared. The patient
died on June 30 from other causes. At autopsy the empyema
cavity was found to be obliterated except for one very small
collection of 8 to 10 cc of purulent appearing material. This
was sterile on culture.

This case was successfully treated probably because
of the extreme sensitivity of the infecting organism to
penicillin. If the organism had been more resistant, it
would have persisted in the loculation that formed and
would have prevented a successful outcome.
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Case 13—E. W.,* a white woman aged 26, was first admitted
to the hospital in October 1943 with bilateral pulmonary tuber-
culosis and a large cavity on the right. Attempts to collapse
the lung and obliterate the cavity were unsuccessful, so an
intrapleural pneumolysis was done in two stages soon after the
patient’s admission. On December 13 x-rays for the first time
showed fluid collected at the right base. On Jan. 19, 1944 the
temperature suddenly rose to 104 F. and the patient experienced
frequent chills. There was concurrent increase in the amount
of fluid, and the patient became very ill. Aspiration and cul-
ture revealed no organisms, but anaerobic cultures were not
done. The cavity in the lung was well collapsed, and the patient
was responding well as far as the tuberculosis was concerned.
Because of this good response and also because the disease was
bilateral, her physician did not want to give up the pneumo-
thorax. Consequently it was maintained, and the pleural cavity
was aspirated frequently. The fluid became foul and increased
in amount until 1,500 cc. was being aspirated every few days.
At each aspiration the cavity was irrigated with saline solution
and 50 cc. of hexylresorcinol was instilled.

On February 19 1,000 cc. of Aluid was aspirated and 50,000
units of calcium penicillin was instilled. The fluid at this time
was particularly foul, and cultures yielded an anaerobic strepto-
coccus, unidentified anaerobic cocci and organisms resembling
diphtheroids. Penicillin was injected twice daily for the next
nine days, during which time the fluid became odorless and
decreased in amount. From February 28 to March 6 the patient
received intravenously 100,000 units of sodium penicillin daily
and then 50,000 units intravenously every day to March 13, when
all medication was stopped. During this time the temperature
came down and the patient gained weight and felt very well ; the
temperature remained normal with only occasional rises to
100 F. On March 21 the phrenic nerve was crushed. The
temperature again rose on April 3 and the fluid became puru-
lent. On April 14 225 cc. of thick greenish pus was aspirated,
and after saline irrigation 50,000 units of sodium penicillin was
instilled in 100 ce. of saline solution. This amount was repeated
daily until April 24, then 50,000 units every two days to June 2,
and then once weekly until June 26. During this time the
amount of fluid aspirated varied between 150 and 200 cc. Cul-
tures yielded anaerobic cocci and diphtheroids. The temperature
at the time penicillin was started on April 14 was varying from
100 to 101 F. During the rest of April the temperature varied
from normal to 100 F., with occasional rises to 101 F. and one
to 103 F. Through May, however, the temperature was higher
than 99 F. on only two occasions.

4. This case is reported with the permission of Dr. W. A. Hudson,
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After penicillin was stopped, 100 to 150 ce. of fluid was
aspirated occasionally through July 24. Cultures were sterile
until this date, when an anaerobic nonhemolytic streptococcus
was again found. The cultures are listed as follows:

Feb. 19, 1944, anaerobic diphtheroids ; gram-positive rods,

February 21, anaerobic gram-positive rods.

February 25 and March 1, 4, 6, 8, 10 and 13, sterile.

March 27, anaerobic cocei.

April 11, anaerobic gram-positive rods.

April 15, anaerobic cocci; diphtheroids,

April 17 and 22, sterile.

April 24, anaerobic cocci.

May 1, anaerobic gram-positive cocci; anaerobic streptococci.

May 8, sterile.

May 15, anaerobic gram-positive rods and diphtheroids;
aerobic alpha streptococci and diphtheroids.

May 22, sterile.

May 29, anaerobic cocci; Alcaligenes sp.

June 5, 6, 19 and 26 and July 3, sterile.

July 24, anaerobic nonhemolytic streptococei,

During the next six months the patient improved slowly.
Penicillin in doses of 25,000 units to 50,000 units intrapleurally
was necessary biweekly to prevent the reaccumulation of fluid.
During this time it was finally decided to do an upper stage
thoracoplasty ; this was done in September 1944. The wound
healed by first intention and at present, February 1945, the
patient has only a small empyema cavity remaining and is about
to be discharged to her home.

This case illustrates the value of penicillin in holding
a putrid empyema in check, but it also illustrates the
fact that an empyema is cured only when the cavity is
obliterated. This may be accomplished by reexpansion
of the lung or, as in this case, by moving the chest wall
in to meet the lung. Any chemotherapy that is not
accompanied by obliteration of the empyema is bound
to fail.

Printed and Published in the United States of America
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Streptomycin, an antibiotic first isolated by
Schatz, Bugie and Waksman (1) from the culture
filtrate of Actinomyces griseus, has been shown to
be effective both in vitre and in vivo against many
gram-negative and gram-positive bacteria (1 to
7). There is also some evidence, based on the
treatment of experimentally infected guinea pigs,
that it may be of benefit in infections caused by
Mxycobacterium tuberculosis (8,9). Systemic ad-
ministration of streptomycin to animals has shown
that they can tolerate doses that are well within
the therapeutic range. These findings present the
probability that streptomycin might be of value in
controlling some of the human infections which do
not respond to chemotherapeutic agents available
at the present time. However, before streptomy-
cin can be employed for the treatment of infections
in humans, it is necessary to learn something con-
cerning its absorption and excretion by man and
about its distribution in his body. The purpose
of this paper is to present the results of studies
which were designed to provide this information.

MATERIAL USED AND METHODS

Streptomycin hydrochloride 2 was obtained from the
manufacturer as a powder in sealed rubber-stoppered
bottles which contained 1,000,000 E. coli or S units?
The powder was dissolved in a small amount, usually 10
ml., of sterile distilled water or physiological saline solu-
tion, and the resulting volume measured. The amount
required for the desired dose was then calculated and
given intramuscularly, intravenously, intrathecally, intra-

1 This work was supported by grants from the Theodore
A. McGraw Fund and from Merck and Company, Inc.,
Rahway, N. J.

2 Provided through the courtesy of Dr. D. F. Robertson
of Merck and Company, Inc.

3 An E. coli or S unit of streptomycin is that quantity
which when dissolved in 1 ml. of nutrient broth or agar
will just suffice to inhibit the growth of a given strain
of E. coli.
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pleurally, or orally. Samples of blood, cerebrospinal
fluid, ascitic fluid, and pleural fluid were obtained at suit-
able intervals. In some instances, pus was obtained
either by aspiration or at the time of operation. All
samples of peritoneal fluid obtained from patients with
perforated peptic ulcer were collected when the abdomen
was opened. The patients in whom urinary excretion
studies were performed voided either prior to or imme-
diately following the withdrawal of blood for assay pur-
poses. If the patients were unable to void at the re-
quired intervals, they were catheterized. In some in-
stances an indwelling catheter was employed.

The concentration of streptomycin in the various speci-
mens was determined by 1 of 2 methods: (1) a twofold
serial dilution method was employed for the assay of
body fluids estimated to contain 1 unit or less of strep-
tomycin per ml, and (2) the cylinder cup method rec-
ommended by Stebbins and Robinson (10) was em-
ployed for the assay of fluids estimated to contain more
than 1 unit of streptomycin per ml.

The twofold serial dilution method

This method has an inherent error of 100 per cent,
but when employed for the assay of fluids with a strepto-
mycin content of less than 1 or 2 units per ml, the error
is not significant nor clinically important. The assay was
carried out by 2-fold serial dilution in Kahn tubes, 0.4 ml.
of the fluid under test being diluted with 0.4 ml. of nu-
trient broth and inoculating these dilutions with 0.3 ml. of
a 1:10% dilution of a culture of Staphylococcus aureus that
has a sensitivity to streptomycin of 0.0875 unit per 0.7
ml. of nutrient broth. Undiluted specimens were also
tested. The concentration of streptomycin in the last
tube showing inhibition of the test organism is obtained
by multiplying 0.0875 by 2.5 and by the dilution factor,

The cup method of Stebbins and Robinson

Some difficulty was experienced with the cup method
during the initial phases of the work, and for this reason
assays were not completed on a number of samples for
from 2 to 3 weeks after they had been collected. How-
ever, subsequent assays, made on other samples within 2
days of collection and thereafter at weekly intervals for
a month, demonstrated that no significant loss of potency
occurred in urine (filtered or unfiltered), serum, pus,
spinal fluid, ascitic fluid, or pleural fluid within 4 weeks.

The actual assay of the various specimens by the cup



TABLE I
Excretion of sireptomycin in the urine (E. coli units)
Dose and route : . Units | Units ex- | Units | Units ex- | Units | Units ex-| Units | Units ex- | Units | Units ex-
Pati Concentration of streptomycin ; : : i ) ¥od Amount
gk administration in E. coli units per ml. of serum (;’fe:.lr?r}e cr;::dl@oger m:{lnle u;;?? g 3;{1;33& cr;?ctere?odmr ll})fe {l:[‘lr{e ':re]:;et"ar‘licrdm‘r gfe :l;?r}e creperioge 3 v excreted
years 5::::' 1 hour | 2 hours| 4 hours| 0 lo 5 minules 5 minutes to I hour 1 to 2 hours 2 to 4 hours 4 to 24 hours per cent
W.S. | 30 | 25,000 I.M.| O 1.5 1.25] 0 0 0 0 0 0 0 3.2 1,632 0 0 1,632.0f 6.5
I.B. | 40 | 25,000 I.M.| O 1.5 1.25| 0 0 0 0 0 0 0 14 1,526 0 0 1,526 6.1
{2. I. 33 | 25,000 V.| 3.0 1:251 0 0
LW, | 24 | 25,000 I.V.| 2.5 1.25] 0 0
W.K.| 41 | 50,000 .LM.| 0 2.6 2.0 1.25 0 0 7.4 976.8) 30.0 | 1,380.0] 46.0 3,910 6.0 3,510.0, 9,776.8] 19.5
J.M. | 16 | 50,000 I.M.| 0 2.8 1.8 0 0 0 62.4 | 8,1744| 31.5 1,417.5) 0 0
E.K. | 41 | 50,000 .LV.| 6.3 2.5 0 0 0 0 26.8 | 4,958.0] 12.6 | 5,229.0| 12.6 5,418.0, 4.0 9,640.0] 25,245.0f 50
E.L. | 29 | 50,000 L.V.| }7.3 2.5 2.5 0 29.4 | 1,793.4| 122.5 | 16,537.5| 68.6 | 8,575.0, 32.4 7,776 4.0 8,140 42,821.9| 85.6
hR. 34 [200,000 I.M.| 1.25(11.1 7.9 | 4.0 0 0 220 27,500 95 18,050 80.5 | 16,502.5| 35.0 | 33,950 96,002.5| 48
.R.| 55 [200,000 I.M. 0 0 330 9,900 | 390 15,600 | 260 33,800 11.4 | 24,966 84,266.0, 42
B.G. | 33 | 200,000 I.M.| 2.7 5.8 | 46 | 3.3 86.4 [17,193.6] 59.4 |17,820 | 104.0 | 63,232 20.8 | 58,240 | 156,485.6] 78.2
G. H. | 45 | 200,000 I.V. | 214 8.0 | 6.2 2.9 99 4,752 | 780 30,420 | 960 |23,040 | 255 26,775 | 100 98,500 | 183,487 91.7
Josd 20 | 200,000 I.V. | 25.0 2.1 6.2 3.7 | 121.3 | 14,162.5| 48.0 | 18,720 53.2 120,216 94.0 | 26,320 66 48,180 | 128,598.5| 64
H.H, | 57 |400,000 I.M.| 0.0 |10.3 |17.2 |13.9 0 0 84.0 | 8,736 | 472.0 [41,064 | 340.0 | 41,480 | 124.0 | 124,000 | 215,280 53.8
V.S. | 30 |400,000 I.M.| 6.5 |10.5 3.8 | 83 2.3 218.5| 590.0 | 76,700 18.0 | 1,800 | 150.0 | 30,750 25 54,625 | 164,093.5| 41
A.S. | 47 (400,000 I.V. 324 [11.8 | 8.3 5.6 21.8 (12,862 | 446.0 | 28,925 | 165.0 | 34,650 74.0 | 44,400 18 72,540 | 193,377 48
A.D. | 58 | 400,000 I.V. | 40 14.2 9.5 5.6 4.4 | 1,034 | 900.0 | 54,000 | 237.5 |29,687.5| 280.0 | 43,400 30 42900 | 171,021.5| 42.7
L.L. | 26 |400,000 I.V. [44.5 [17.8 |10.9 7.5
T.D. | 65 | 500,000 I.M.| 10.5 |42.0 |25.0 | 184 12.6 | 1,638 | 365.0 [41,975 | 252.5 |42,840 16.8 8,668 | 126.3 | 185,029.5| 280,151.3| 56
E.H. | 64 | 500,000 I.M.| 7.8 | 6.2 |16.2 [13.6 2.9 272.6| 475 35,150 | 620 |34,100 | 640 |118,400 | 255.0 [169,575 | 357,497.6| 71
W. H.| 57 | 500,000 I.V. |46.8 |21.8 |14.1 7.8 | 108 17,280 | 615.0 |54,120 | 375.0 | 69,375 | 171.3 | 79,654.5| 143.8 |176,874 | 397,303.5| 79
A.L. | 63 500,000 I.V.|72.0 |26.0 |[17.6 |11.5 62.3 |13,394.5| 435 18,705 | 505 |61,610 | 150 39,750 | 126 |284,130 | 417,589.5| 83.5

S6

0 = No streptomycin detected.
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method was always preceded by a screen test of various
dilutions. This was done in order to determine the dilu-
tion necessary to give a concentration between 5 and 15
units, as this range on the standard reference curve is
the most accurate. Pooled serum from normal persons
was used for diluting serum, and where necessary, be-
cause of their viscosity or high streptomycin content, it
was also used for diluting pus, peritoneal, and chest fluid.
The streptomycin concentrations reported for pus and
chest fluid, and to some extent for peritoneal fluid, are
somewhat lower than they should be, for in most in-
stances the material assayed had a higher viscosity than
the serum standards. Sterile distilled water was used
for diluting urine and cerebrospinal fluid. After ascer-
taining the correct dilution, assays were done in quadru-
plicate, each specimen being assayed in a Petri dish con-
taining 1 or 2 of the reference concentrations. All plates
were incubated for a period of 15 to 18 hours at a
temperature of 30° C.

RESULTS

Serum concentrations of streptomycin following
single intramuscular and intravenous injections

As would be expected, streptomycin was present
in higher concentrations in the serum 5 minutes

Units of Streplomycin per cc of serum

N
b
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Frc. 1. Serum CoNCENTRATIONS OF STREPTOMYCIN
Forrowineg Doses orF 200,000, 400,000, axo 500,000
Units

after a single intravenous injection than after an
equal quantity had been given intramuscularly
(Table I and Figure 1). In general, this differ-
ence persisted throughout the first hour following
the injection, but at 2 and 4 hours, the concentra-
tions of streptomycin following a single intra-
venous dose did not differ markedly from the con-
centrations reached at these intervals following a
single intramuscular injection. There is a tend-
ency, however, for the serum concentration to re-
main higher for a longer period of time following
the intramuscular route than when given intra-
venously.

In general, as the dose of streptomycin was in-
creased the concentration of streptomycin in the
serum increased and remained high longer than it
did following the administration of small doses
(Figures 2 and 3). The increase, however, was
not proportional to the dose given. This may, in

48
46
44
42
40
38
36
34
32
30

LV

Units of Streptomycin / cc. serum

25,000 _ ! |

5 | hr’ 2 hr. 4 hr.

Fic. 2. Serum CONCENTRATIONS OF STREPTOMYCIN OB-
TAINED OVER A 4-Hour PEriop AFTER INTRAVENOUS AD-
MINISTRATION oF 25,000 50,000, 200,000, 400,000 AND
500,000 Units
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400,000

Units of Streptomycin / cc. serum
ONDO®ONSO®

2 hr.

4 hr,

Fic. 3. Serum CoNCENTRATIONS OF STREPTOMYCIN OB-
TAINED OVER A 4-Hour PEr1OD AFTER INTRAMUSCULAR AD-
MINISTRATION ofF 25,000, 50,000, 200,000, 400,000 anp
500,000 Units

part, be explained by individual variations. If the

experiments had been conducted upon a single

individual, a more precise picture of the serum

concentration in relation to the dose might have

been obtained. Table II shows the approximate
TABLE II

Approximale serum concentrations of streptomycin following

various-sized doses, administered intramuscularly
or iniravenously

Dose of
streptomycin in E. coli units of streptomycin per ml. of serum
E. coli units
1 hour afiter dose | 2 howrs after dose| 4 hours after dose
25,000
1.5 to 2.5 1to2.5 0
200,000 10 6 3
¢ 10 to 15 8 6
500,000 15 to 20 15 to 20 10 to 15
1,000,000* 25 to 50 25 to 45 15 to 25

* Intramuscular data only.

serum concentrations, based upon our experience,
that may be expected in adults following a single
intramuscular or intravenous dose of streptomycin.
Exceptions to these averages have occurred in
some patients who showed abnormally low or high
concentrations at a given period.

Serum concentrations of streptomycin following
oral administration

No strepotmycin could be detected in the blood
or urine of 2 persons 1, 2 or 4 hours following a
single oral dose of 500,000 units. Urine collected
from 4 to 24 hours following the dose likewise
contained no demonstrable streptomycin. After
a single oral dose of 1,000,000 units, streptomycin
appeared in the serum of 2 persons in concentra-

tions of 0.22 unit at the end of 1 hour. No strepto-
mycin was detected at the end of 2 and 4 hours
following the dose. Twenty-four-hour samples of
urine contained about 0.5 unit of streptomycin
per ml. In 2 persons, after an oral dose of
2,000,000 units, a concentration of 0.22 unit was
found in the serum of one at 1, 2, and 4 hours,
and a concentration of 0.44 unit at 2 and 4
hours in the serum of the other. No strepto-
mycin could be detected in the serum of this
second patient at the end of 1 hour. Twenty-four-
hour samples of urine from these patients con-
tained about 1.5 units of streptomycin per ml.
Data have been presented (11) which indicate that
the failure of streptomycin to appear in the serum
in therapeutic amounts following oral administra-
tion is due to poor absorption rather than to de-
struction of streptomycin in the gastro-intestinal
tract since 72 to 110 per cent of the daily dose
could be detected in the feces.

The excretion of streptomycin in the urine

This study was performed on volunteers who
had no apparent kidney dysfunction. Blood and
urine samples were collected at the end of 5
minutes, 1 hour, 2 hours, and 4 hours, following
a single intramuscular or intravenous dose of
streptomycin. Urine voided during the next 20
hours was pooled and assayed as a single sample.

Reference to Table I shows that it was possible
by the cup method to detect in the urine from 6.1
per cent to 91.7 per cent of the previously injected
material. Generally about 50 per cent of the
streptomycin appeared in the urine. These results
are in agreement with those of other workers (11)
who found considerable variation in the amount
of streptomycin excreted in the urine.

The accumulation of streptomycin in serum

Six patients with good kidney function tolerated
doses of 500,000 to 1,000,000 units of streptomycin
every 4 or 6 hours without accumulating it in their
serum (Table III).

In contrast, some patients who were critically
ill or who had severe renal disease exhibited in-
creasing concentrations of streptomycin in their
serum when given similar doses (Table IV). For
example, H. S, a boy 4 years of age with tubercu-
lous meningitis, had a serum level of 31.8 units
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TABLE 111
Streptomycin serum levels in patients with good renal function and not critically ill. Iniramuscular injections
) el ol st . | I o e
Paient | Aee | Do | e o Disgnosi
years 2 hours 4 hours 6 hours
E. B. 14 1,000,000 every 6 hours 36.6 22.5 17.4 Peritonitis—ruptured appendix
After 7,000,000 48.0 25.0 20.0
After 11,000,000 48.4 42,0 244
R. H. 26 1,000,000 every 6 hours 214 31.0 20.2 B. coli bacteremia and urinary
After 9,000,000 23.6 tract infection
(Dose cut to 500,000
units every 6 hours)
After 14,500,000 13.6
B. S. 18 500,000 every 6 hours Diabetes mellitus and B. coli
After 1,500,000 11.2 urinary tract infection
After 7,500,000 12.0
R. D. 15 500,000 every 6 hours Urinary tract infection
After 1,500,000 15.2
After 7,500,000 16.8
M. D. 21 500,000 every 6 hours B. coli urinary tract infection
After 1,500,000 15.2
After 7,500,000 13.8
L. N. 43 500,000 every 6;hours Diabetes mellitus and urinary
After 4,000,000 14.2 tract infection
After 7,500,000 14.2

6 hours after a single intramuscular injection of
750,000 units. Since the boy was critically ill,
therapy was continued by giving 750,000 units
intramuscularly every 6 hours. He received a
total of 2,250,000 units. Six hours after the last
dose, the serum concentration of streptomycin
was 171 units per ml. The accumulation may
have been due to the size of the dose rather than
to inability of the patient to excrete or destroy the
streptomycin. However, similar retention of the
drug has been observed in adults who were seri-
ously ill. These findings, plus the fact that some
individuals seem to excrete or destroy streptomy-
cin very rapidly make it imperative that the con-
centration of streptomycin in serum be determined
for each patient receiving the drug in order to
regulate the dose intelligently and safely.

The appearance of streptomycin in cerebrospinal
fluid following intramuscular and intravenous
injections
Cerebrospinal fluid from 5 patients with no

meningeal involvement was assayed following a

single injection of 500,000 units of streptomycin.

Four of the patients received the antibiotic intra-

venously ; 1 received it intramuscularly. Lumbar

puncture was performed from 114 to 3 hours after
streptomycin was administered. In no instance
could streptomycin be detected in the cerebrospinal
fluid. In a sixth patient, a boy with tuberculous
meningitis, streptomycin was detected in the cere-
brospinal fluid in a concentration of 13.2 units 3
hours after the intramuscular administration of
750,000 units. At this time, the serum concentra-
tion was 95.2 units. Six hours after receiving a
total of 2,250,000 units of streptomycin at the rate
of 750,000 units every 6 hours, this patient had a
serum concentration of 171 units per ml., and a
concentration of 41.6 units per ml. was found in
his cerebrospinal fluid. Although in normal in-
dividuals streptomycin does not penetrate the
blood-brain barrier to appear in the cerebrospinal
fluid following a single systemic injection of
500,000 units, the single case of tuberculous men-
ingitis reported in this paper demonstrates that
streptomycin may penetrate into the cerebrospinal
fluid after systemic injection if the meninges are
inflamed.

Streptomycin administered by intrathecal injection

Five volunteers were each given a single dose
of streptomycin intrathecally. Two of the patients
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received 10,000 units, 2 received 15,000 units, and
1 received 20,000 intrathecally (Table V). Spinal
fluid was withdrawn after 24 hours at which time
a cell count was made and the fluid assayed by
means of the cup method for its streptomycin con-
tent. The 24-hour assay values of spinal fluid
seem to indicate that from 15,000 to 20,000 units
of streptomycin administered intrathecally is suffi-
cient to give therapeutic concentrations over a 20-
or 24-hour period. All but 1 of the patients listed
in the table (V) complained of symptoms, such as
pain in the cervical region and headache. These
patients also exhibited an increase in the number
of cells in the spinal fluid. Since all of these pa-
tients had received streptomycin from the same
lot, streptomycin from another lot was adminis-
tered to 2 additional patients. One patient re-
ceived 15,000 units and one received 20,000 units.
Neither patient developed any of the symptoms
experienced by the previous groups of patients,
but both of them showed an increase in the spinal
fluid cell count. Whether these irritative phe-
nomena are due to a property of streptomycin or
to an impurity in the preparations employed is not
known. Until this point has been settled, it would
seem wiser to be cautious in the intrathecal injec-
tion of streptomycin.

The appearance of streptomycin in peritoneal

fluid following systemic administration

A single intravenous dose of 500,000 units of
streptomycin was given to 4 patients with per-
forated peptic ulcer shortly after their admission
to the hospital. Samples of peritoneal fluid were
obtained at operation, and blood samples were
drawn at approximately the same time. Strepto-
mycin was detected in therapeutic amounts in the
peritoneal fluid of all the patients (Table VI).
These data indicate that systemic administration
of the drug should be efficacious shortly after the
onset of peritonitis. Whether streptomycin pene-
trates into peritoneal fluid or pus in peritonitis of
longer duration is unknown.

The appearance of streptomycin in ascitic fluid
following systemic adwministration

Single doses of streptomycin in 500,000-unit
amounts were administered to 5 patients with
ascites due to cirrhosis of the liver, or cardiac
failure. Four received the drug intramuscularly
and one received it intravenously. Streptomycin
was detected in the ascitic fluid in appreciable
amounts, especially in view of the large amount of
fluid removed from one of the patients. The con-
centrations ranged from 1.75 to 12.5 units per ml.

TABLE IV
Streptomycin serum levels in patients critically ill. Imtramuscular injections
E. coli units of streptomycin per ml.
Patient | Age | Doseof streptomycin in E. coli units of serum at the indicated intervals Diagnosis
following injection
years I hour | 2 hours | 3 howurs | 4 hours | 6 hours
M. C. 37 | 1,000,000 every 4 hours Recurrent multiple abscesses
After 4,000,000 34.2 11.8
After 10,000,000 40.5 27.0
H. S. 4 | 750,000 every 6 hours 106.0 95.2 33.3 31.8 | Tuberculous meningitis
After 2,250,000 171.0
A. D. 50 | 2,000,000 by cont. I.V. drip » Generalized peritonitis. B.
over a 24-hour period for a coli bacteremia
total of 5,000,000 units.
Changed after 5,000,000 to
1,000,000 every 6 hours I.M.
After 6,000,000 65.6
After 7,000,000 77.6 71.2 80.8
After 10,000,000 95.2
M.W. | 39 [ 1,000,000 every 6 hours Abdominal abscess
After 22,500,000 173.0 152.0( 173.0
D. H. | 37 | 1,000,000 every 4 hours Intestinal obstruction. Pel-
After 9,000,000 >160 vic abscess
M. B. | 59 | 500,000 every 6 hours Diabetic. Gangrene right
After 11,500,000 >160.0 | leg with urinary infection
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TABLE V
Resulls of intrathecal administration of streptomycin

Cei;g:ount Cell t 24 hy ft
coun ours alter
Patient Age Dose CZSF:.fter adminoi:tera- administration of Symptoms
Ahrs. tion of _ streptomycin
streptomycin
years units per ml.
F. M. 37 | 20,000 20.2 20 292—80 per cent polymorpho- | General malaise for 24 hours.
100 per cent | nuclear leukocytes. 20 per| Edema and erythema of face
Lymph. cent lymphocytes for 12 hours
A. H. 49 15,000 13.5 4 1500—90 Fer cent polymorpho- | Headache. Pain in the cervical
nuclear leukocytes region
F. K. 59 15,000 25.4 3 243—89 per cent polymorpho- | General malaise. Occipital
nuclear leukocytes headache
R.S5. 34 10,000 0.875 No complaints
Q. W. 51 10,000 3.7 3 180—80 per cent polymorpho- | Frontal headache. Pain in the
nuclear leukocytes cervical region

2 to 4 hours following administration of the drug
(Table VII).

The appearance of streptomycin in pleural fluid
following systemic administration

Streptomycin, like penicillin, was found to ap-
pear only slowly in 3 thoracic empyemas following
systemic administration. About 1 unit per ml. of
pus could usually be detected in 314 hours after a
single intramuscular dose of 500,000 or 1,000,000
units. This value is probably low, due to the
viscosity of the material assayed. In 2 cases of
tuberculosis in which fluid was aspirated from the

chest, streptomycin was detected in amounts of
24 and 3.0 units per ml. of fluid after the ad-
ministration of 1,000,000 and 500,000 units, re-
spectively.

Toxic manifestations of streptomycin

A number of toxic symptoms were observed in
the patients who received streptomycin. Among
these were flushing of the skin, headache, and a
sense of fullness in the head shortly after injection
of the drug. Two patients who were given
500,000 units intravenously over a 1- to 2-minute
period complained of a bad taste in the mouth,
dizziness, and respiratory difficulty. Both patients
lost consciousness for a period of 3 to 5 minutes,

TABLE VI L : s A :
AT N, _ _ during which time the pulse was imperceptible.
The appearance of streptomycin in peritoneal fluid of patients
with perforated peplic ulcer AN Vit
Concentrationiof The appearance of streptomycin in ascitic fluid following
streptomycin in systemic injectton
Dose of E. coli units
Pa- treptomyci Ti
tient | A%e| “iE.coli | after dose E. coli units of
units In streptomycin
In serum | peritoneal Pa Dose of Time
fluid tien't Age | streptomycin | after Diagnosis
in E. coli units | dose | In In
years hours se- | ascitic
G.H. | 45 [ 500000 LV. | 1 21.5 2 L
13 22.0 years hours
J. D.| 53 | 500,000 I.M. 33 2.25 | Cirrhosis of liver
W.S 45 | 500,000 L.V. 2 15.0 J.W.| 60 | 500,000 I.M. 4 128 | 4.8 | Cardiac decom-
2% 14.9 pensation
Z.B. | 39 | 500,000 L.V. 11 25.5 F.H.| 54 | 500,000 .M. | 4 | 10.2| 3.2 | Cirrhosis of liver
13 16.2 L.C.| 60 [1,000,000 I.M. | 2% | 28.0 | 12.5 | Cardiac decom-
pensation
E. M. | 50 | 500,000 L.V. 1% 19.5 L.B.| 46 | 400,000LM. [ 2 | 3.5| 175 | Cardiac decom-
13 17.8 pensation
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Recovery was rapid in both instances, and no ab-
normal sequellae were noted.

Forty-five patients received the drug therapeu-
tically for from 1 to 18 days. The total dose ad-
ministered to these patients varied from 1,500,000
to 30,500,000 units. Of this group, 13 exhibited
toxic symptoms other than those described above.
Three developed fever which subsided when strep-
tomycin was discontinued. A rash occurred in 2
patients. Nine patients complained of generalized
aching, a feeling of weakness, and pain in the
joints. One patient who had a very high concen-
tration of streptomycin in her serum (173 units
per ml. 6 hours after receiving 22,500,000 units
intramuscularly, at the rate of 1,000,000 units
every 6 hours) developed painful swelling of her
wrists. All of these toxic symptoms disappeared
promptly when the drug was discontinued. They
seemed to occur more frequently with certain lots
of streptomycin than with others. Whether they
are caused by a property inherent in streptomycin
or whether they are due to impurities which can
be eliminated by improvement in the process of
manufacture is as yet unknown. It can be said,
however, that many patients tolerated large doses
of streptomycin quite well and in them it was pos-
sible to maintain serum concentrations within a
therapeutic range.

SUMMARY

The absorption and excretion of streptomycin
following systemic and oral administration was
studied in 22 persons. Doses of 25,000 to 500,000
units were given intramuscularly or intravenously,
and doses of 500,000 to 2,000,000 units were given
orally. Generally, after intramuscular or intra-
venous injection, about 50 per cent of the dose
was excreted in the urine within 24 hours. Strep-
tomycin was not absorbed from the gastro-intes-
tinal tract following a single dose of 500,000 units,
but traces appeared in both blood serum and urine
after doses of one and two million units.

Serum concentrations of streptomycin following
the systemic administration of 25,000 and 50,000
units were less than 3 units per cu. cm, at the end
of 1 hour. No streptomycin was detected in the
serum of 7 out of 8 patients at the end of 4 hours
following injection of these amounts. Doses of
500,000 units, given either intramuscularly or in-

ABSORPTION, DISTRIBUTION, AND EXCRETION OF STREPTOMYCIN

travenously every 6 hours, seemed to maintain a
serum level adequate to combat bacteria whose
growth is inhibited by concentrations of 5 to 7.5
units of streptomycin per ml. of culture medium.
The serum concentrations during the first few
minutes after the injection of a given dose of
streptomycin intravenously were much higher
than those attained following a similar dose ad-
ministered intramuscularly. In general, however,
by the end of 1 hour, the serum concentrations
were approximately equal whether the drug had
been given intravenously or intramuscularly. This
condition persisted until the end of the fourth
hour when the concentrations following the intra-
muscular injection were found to be slightly
higher than those following the intravenous in-
jection.

No streptomycin was found at the end of three
hours in the spinal fluid of 5 normal persons after
a single dose of 500,000 units given intramuscu-
larly or intravenously. When administered intra-
thecally in doses ranging from 10,000 to 20,000
units, streptomycin was detected in the spinal
fluid in concentrations of 0.875 to 25.4 units at the
end of 24 hours. Some toxic manifestations, pain
in the cervical region, headache, and an increase
in spinal fluid cell count, followed the injection of
10,000 to 20,000 units of streptomycin intrathe-
cally.

Streptomycin was found to penetrate into the
peritoneal cavity in substantial amounts in early
cases of peritonitis resulting from ruptured peptic
ulcer following a single intravenous injection of
500,000 units.

Streptomycin in amounts ranging from 1.75
to 12.5 units per ml. was detected in ascitic fluid
following systemic injection. Like penicillin,
streptomycin injected intramuscularly did not
penetrate into empyema cavities in therapeutic
amounts although traces could be detected in the
pus.

A number of patients complained of flushing of
the skin, a sense of fullness in the head, or head-
ache shortly after the intramuscular or intravenous
injection of a large dose of streptomycin. Two
patients who were given 500,000 units intraven-
ously over a 1- to 2-minute period complained of a
bad taste in the mouth, dizziness, and respiratory
difficulty. Both patients lost consciousness for 3
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to 5 minutes during which time the pulse was im-
perceptible. Recovery in both instances was rapid
and no abnormal sequellae occurred.

Thirteen of 45 patients who received strepto-
mycin therapeutically for 1 to 18 days complained
of generalized muscular aching, a feeling of weak-
ness, or pain in the joints. Three of these pa-
tients developed drug fever, and a rash occurred
in 2. All of these symptoms cleared when the
drug was discontinued.
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SURGEONS are called on to treat a number of infections which do
not respond to the usual surgical measures or to the forms of
chemotherapy that have been available. They are frequently compli-
cated by the presence of intestinal fistulas, intestinal obstruction, urinary
obstruction, pieces of dead bone, necrotic fascia or tendoen and poor
blood supply. Because of these factors and because several types of
bacteria are usually present, it is difficult to compare these infections
with one another or to classify them for purposes of evaluating therapy.
In these respects, they differ significantly from such diseases as pneu-
mococcic pneumonia, meningococcic meningitis, typhoid and gonococcic
urethritis, all of which have a simple etiologic agent and run a fairly
typical course.

Examples of these infections can be found in any surgical service.
They are usually difficult to treat, often persisting for many weeks. For
these reasons it is important to search for new methods of treatment
and, in spite of the difficulties involved, to attempt to evaluate such
new methods.

The new antibiotic, streptomycin, is known from the results of
both in vitro and in vivo experiments® to be effective against many
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gram-negative and gram-positive bacteria. Since most of the infections
under discussion are caused by a mixture of gram-positive and gram-
negative organisms, it is important to test the efficacy of streptomycin
in their treatment. The purpose of this paper is to present the results
of treatment of 55 such infections with streptomycin.

MATERIALS AND METHODS

Streptomycin hydrochloride was supplied by the manufacturer in sealed rubber-
capped bottles.? The manufacturer's assay value was accepted, and for systemic
administration the material was dissolved in sterile isotonic solution of sodium
chloride to make concentrations of 10,000 to 100,000 S units ® per cubic centimeter.
The solutions were prepared just before use. Streptomycin was customarily given
intramuscularly, either by intermittent injection or as a continuous infusion. In
a few instances, it was given intravenously as a continuous infusion in concentra-
tions of 1,000 S units per cubic centimeter of isotonic solution of sodium chloride.
For local use in wounds, concentrations from 250 to 1,000 S units per cubic centi-
meter were employed. The material was usually applied as a slow continuous
drip through a small rubber tube incorporated in the dressing. Frequent samples
of blood were withdrawn from patients who received streptomycin systemically,
and the concentration of streptomycin in the serum was determined by the cup
plate method of Stebbins and Robinson.* Whenever feasible, the causative organ-
isms were isolated and their in vitro resistance to streptomycin was determined.

RESULTS

Bacteremia—Nine patients with bacteremia were treated (table 1).
In 5 instances, treatment was successful in that the blood stream was
sterilized and the patient recovered. In 3 instances treatment failed,

Experimental Infections with Micro-organisms of the Friedlinder Group (Kleb-
siella), ibid. 20:33-39, 1945. Jones, D.; Metzger, H. J.; Schatz, A., and Waksman,
S. A.: Control of Gram-Negative Bacteria in Experimental Animals by Strepto-
mycin, Science 100:103-105, 1944. Robinson, H. J.; Smith, D. G., and Graessle,
O. E.: Chemotherapeutic Properties of Streptomycin, Proc. Soc. Exper. Biol. &
Med. §7:226-231, 1944. Schatz, A.; Bugie, E., and Waksman, S. A.: Streptomycin,
a Substance Exhibiting Antibiotic Activity Against Gram-Positive and Gram-
Negative Bacteria, ibid. 55:66-69, 1944. Schatz, A., and Waksman, S. A.: Effect
of Streptomycin and Other Antibiotic Substances upon Mycobacterium tuberculosis
and Related Organisms, ibid. 57:244-248, 1944, Waksman, S. A, and Reilly,
H. C.: Bactericidal Action of Antibiotic Substances, J. Infect. Dis. 75:150-159,
1944, Waksman, S. A.; Bugie, E., and Schatz, A.: Isolation of Antibiotic
Substances from Soil Micro-organisms, with Special Reference to Streptothricin
and Streptomycin, Proc. Staff Meet., Mayo Clin. 19:537-548, 1944,

2. Dr. D. F. Robertson, of Merck & Co,, Inc., Rahway, N. J., supplied the
streptomycin.

3. An Esch. coli, or S, unit of streptomycin is that quantity which when dis-
solved in 1 cc. of nutrient broth or agar will just suffice to inhibit the growth
of a given strain of Escherichia colii Waksman, S. A.: Standardization of
Streptomycin, Science 102:40-41 (July 13) 1945.

4, Stebbins, R. B, and Robinson, H. J.: A Method for Determination of
Streptomycin in Body Fluids, Proc. Soc. Exper. Biol. & Med. 59:255-257, 1945.



TasLe 1.—Effects of Strepiomycin in Cases of Bacteremia

Patient
5. W.

8. V.

W, T.

R. H.

A. G

Source of
Infection

Suppurative
arthritis

Binusitis

Unknown

Infection of
urinary tract

Infection of
urinary tract
and wound

Urinary
infeetion

Diabetic gan-
grene of foot

Ruptured
appendix

Pryelitis

tance

Bacteria

H. influenzae Not

done intramuscularly for 87 doses;

Staph. albus 256
K. pneu- 0.25
moniae
A. aerogenes 3
A. aerogenes 2
Esch. coli Not
done
Esch. eoli 82
Esch. coli 5
Esch. eoli 40

Resis
in Vitro,
Recovered Unita!(}c.

Dose and Route of
Administration

50,000 units every 3 hr.

discontinued for 5 days;
started again, 250,000 units
every 3 hr. intramuscu-
larly for 81 doses

1,000,000 units every 6 hr.

intramuscularly for 42 doses;

6,000,000 unite daily as con-
tinuous intramuscular
infusion for & days
1,000,000 units every 6 hr,
intramuscularly for 7 doses;
500,000 units every 6 hr,
for 16 doses

2,000,000 units per 24 hr.;
continuous intravenous
infusion for 3 days
500,000 units every 6 hr.
intramuscularly for 24
doses

1,000,000 units every 6 hr.
intramuseularly for 12
doses; 500,000 units every
6 hr. for 12 doses

500,000 units every 6 hr.
intramuscularly for 20 doses

2,000,000 units per 24 hr. as
continuous intravenous infu-
gion for 38 hr.; then 1,000,000
units every 6 hr. intramus-
cularly for & doses

1,000,000 units every 6 hr.
intramuscularly for 8 doses;
stopped for 24 hr, because
of reaction, then 1,000,000
units every 6 hr. for 7 doses

Other
Therapy

Serum Level,
Units per Ce.

After 1st dose: 1 hr, 0.875;
2 hr. 0.44; 8 hr. 0.44; after
7th dose: 3 hr. 0.4

After 42d dose: 4 hr. 83; dur-
ing dose of 44th million:

about 100.4; 2 hr. after therapy
was discontinued: about 112

Penieillin;
sulfathiazole

Sulfathia-
zole

Not done

15.2 at end of 24 hr. of
therapy

After 1st dose: 2 hr. 7; 4 hr.
28; ¢ hr, 8.5; after 24th dose:
2 hr. 47.5; 4 hr. 38.3

After 1st dose: 1 hr. 19.4;
2 hr. 21.4; 4 hr, 31; 6 hr. 20.2;
after 6th dose: 6 hr. 23.6;
after 16th dose: 6 hr. 13.6

After 1st intramuscular dose:  .......... o
6 hr. 65.6; after 2d intramus-

cular dose: 1 hr. 77.6; 2 hr, 71.2;

4 hr. 80.8; 6 hr. 65.6; after dose

of 5th million: 4 hr. 95.2

After 18t dose: 6 hr. 40; after
1st dose of second course:
6 hr. 114.5

Results

Blood sterile after 2 doses but joints
remained swollen and patient did not
improve; blood culture positive 24 hr,
after 1st course of therapy ended;
blood positive all through 2d course;
patlent later cured with sulfadiazine
Failure; multiple pulmonary abscesses
and cavernous sinus thrombosis

Cure

Cure

Patient recovered; blood stream steril-
ized rapidly, but wound abscess drained
on 6th day of therapy; contained
alpha hemolytic streptococel, A. aero-
genes, Esch. coli; sensitive to 8, 2 and
16 units of streptomycin per cubic
eentimeter respectively

Cure

Infection of blood stream cured, but
other organisms in urine, namely

A. aerogenes and Str. viridans. which
were extremely resistant, persisted

Patient died; autopsy showed extensive
peritonitis, multiple hepatic abscesses
and pyelophlebitis; B. coli recovered
from the abscesses

Patient in eritical condition when
therapy started; blood promptly ster-
ilized but patient became stuporous
2 hr. after receilving 8th dose ot l,tm 000
S units; blood pressure 85/20; t

resumed after 24 hr. but paue.nt died
after 7,000,000 units; autopsy revealed
cirrhosis o! liver and pyelonephritis
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and in 1 instance (A. G.) the patient died in spite of sterilization of
her blood. The cause of death in this case is uncertain. The patient
became comatose after receiving 8,000,000 S units of streptomycin
over a forty-eight hour period. Therapy was discontinued, and during
the ensuing twenty-four hours the condition of the patient improved.
Therapy was started again, but the patient gradually failed, and she
died after receiving an additional 7,000,000 S units over forty-two hours.
Autopsy revealed cirrhosis of the liver and pyelonephritis. |

An analysis of these cases reveals that although streptomycin
sterilizes the blood promptly it does not sterilize walled-off collections
of pus (patients W. T. and A. D.), even though a serum concentration
of streptomycin is present which, on the basis of in vitro tests, is
more than adequate to inhibit growth of the organisms in the abscess.
The following case illustrates this point.

W. T., a white man, 41 years of age, had had the left kidney removed a number
of years ago. Shortly before he consulted us a stone became impacted in the right
ureter, and on March 9, 1945 he was examined by means of a cystoscope and a
catheter was passed to the right renal pelvis. The day of cystoscopy chills and
fever developed and the patient became extremely ill. During the next few days,
in spite of penicillin therapy and an adequate urinary output, he failed to improve.
On March 16 the stone was removed surgically. Chills and fever persisted; the
man became critically ill and on March 21, and again on March 22, Aerobacter
aerogenes was recovered from his blood stream. Streptomycin therapy was
initiated on March 22 in doses of 500,000 S units intramuscularly every six hours
and continued until March 28, a total of 12,000,000 S units being given. In vitro
the organism was inhibited by 2 units of streptomycin per cubic centimeter. The
concentration of streptomycin in the patient’s serum was as follows:

Time After Units per Ce. of
Serum

Dose, Hr.
e L e R T 2 7.0
4 28.0
6 3.5
BorOR Q088,52 vy enmrsnssnarasvisasasnamena 2 47.5
4 38.8

After one day of treatment, the temperature, which had varied from 97 to 104 F.,
leveled off at 100 to 100.5 F., and subsequent blood cultures were sterile. On
March 27, the sixth day of therapy, a small abscess in the wound was drained.
The temperature fell to normal the following day and remained so. Streptomycin
was discontinued on March 28. The following organisms were recovered from
the wound abscess:

In Vitro Sensitivity
to Streptomyein,

Units per Ce.
Alpha hemolytic streptococel.. . covuiviiiiniirrasrnsassas 8
Aerobacter HETOEENEE ,...etvesessssssasisasssosssssssssss 2
Escharlehin ol cveesessrssssanrssonssasyassassssvsns ot 16

In spite of the fact that all these organisms were inhibited in vitro
by concentrations of streptomycin less than the patient presumably had
in his serum during most of his therapy, they were not killed but
persisted and caused fever until the abscess was drained.
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Peritonitis.—Streptomycin was administered to 12 patients with
peritonitis, caused in 5 instances by perforation of the appendix, in
6 by rupture of a peptic ulcer and in 1 by a perforation of a carcinoma
of the cecum. The results of therapy in these cases (table 2) are
difficult to assess. First, peritonitis is an unpredictable disease. Some
patients who appear critically ill recover with surprising rapidity, while
others, who at first do not seem as sick, may die or recover only after a
protracted illness. Second, the bacterial flora in peritonitis is usually
complex, and often all the offending organisms are not recovered by
the usual methods of culture. Third, some of the patients in cases
reported in this paper had penicillin or sulfadiazine in addition to
streptomycin, because the surgeons in charge were reluctant to with-
hold any treatment which might be of benefit to a patient who was
critically ill.

Because of the reasons listed, it is unwise to conclude a great deal
from this small group. It is apparent, however, that in these cases
streptomycin had no spectacular effect. The patients with peritonitis
resulting from perforation of the appendix followed the course that
one was accustomed to observe before the advent of chemotherapy. One
patient with generalized peritonitis who had been sick for three days
recovered after nineteen days. Another, who had been ill for only two
days, recovered after six days. In this instance, however, the peritonitis
was rather mild. Pus which was aspirated from the peritoneum yielded
only Staphylococcus albus, diphtheroid bacilli and nonhemolytic strepto-
cocci. In a third patient, who was also treated conservatively, a pelvic
abscess formed but the patient finally recovered, after twenty-four days.
In a fourth patient (A. D.), who was reported in the group with
septicemia, pylephlebitis with hepatic abscess developed and the patient
finally died. It should be observed that in this instance streptomycin
therapy was not instituted until the patient was almost moribund. The
pylephlebitis and hepatic abscess were probably already present. None
of these patients were operated on. The fifth patient, a girl 14 years
of age, had an appendectomy after the appendix had perforated. In
spite of treatment with streptomycin an infection of the wound and a
pelvic abscess developed, but the patient recovered after about three
weeks. Similarly, the patients in whom peritonitis was the result of
perforation of a peptic ulcer did not recover spectacularly under treat-
ment. The patient whose peritonitis was due to perforation of a
carcinoma of the cecum had been ill for ten months and was admitted
to the hospital with a large intra-abdominal abscess. A fecal fistula
followed drainage of the abscess. Although the patient’s general condi-
tion was so poor that further intervention was not warranted, an
ileotransverse colostomy was done. It was discovered at this operation
that the patient had a plastic peritonitis. In spite of vigorous strepto-



TasLe 2—Effects of Streptomycin in Cases of Peritonitis

Source of Bacterla R[:;s{g[ttg?e Dose and Route of Serum Level, Other
Patient Infection Recovered Units/Ce. Administration Units per Ce. Therapy Results
E.B. Appendieitis; A. aerogenes 2 1,000,000 units every 6 hr. After 1st dose: 2 hr. 36.6; None Recovery after 3 wk.; pelvic abscess
appendectomy Esch, coli 5 intramuscularly for 26 4 hr, 22.6; 6 hr. 17.4; after 7th developed which subsided without drain-
Alpha hemolytic doses doge: 2 hr, 48; 4 hr. 25; 6 hr, age and wound infection containing A.
streptococci — 20.4; after 11th dose: 2 hr. aerogenes resistant to 5 units per cec.;
48.4: 4 hr, 42; G hr, 244 alpha streptococei resistant to 16
units per ce.; B. melaninogenicus and
unidentified gram-negative rod
H.M. Appendicitis; Esch. coli 6 250,000 units every 6 hr. ey R P e Penieillin Recovery after 24 days; pelvic abscess
no operation Ps. aeruginosa 41 intramuscularly for 48 15,000 units developed, which subsided sponta-
A, aerogenes 5 doses every 8 hr. neously
intramuscularly
for 56 doses
T.D. Appendicitis; Esch, coli 4 1,000,000 units every 4 hr.  .......oooiiinnnn e e Penicillin Recovery after 19 days
no operation Gram-negative for 19 doses, then every
rods, unidentified 32 6 hr. for 4 doses intra-
Bacteroides musecularly
melaninogenicus;
anaerobie gram-positive
coecus; anaerobie
streptococel
(. B. Appendicitis; Staph, albus; 1,000,000 units every 6 hr. e s R A e Penicillin Reeovery; temperature elevated 6 days
no operation  diphtheroid; for 20 doses intramus- 15,000 units
gamma streptococel cularly every 3 hr.
A.D. Appendieitis; Esch. coll b 2,000,000 units per 24 hr. After 1st dose intramuseu-  ............ Death; autopsy showed extensive
no operation continuous intravenous larly; 6 br. 65.6; after 2d dose peritonitis, pylephlebitis and liver
infusion for 1% days, then intramuseularly: 1 hr. 77.6; ahscess
1,000,000 units every 6 hr. 2 hr. 71.2; 4 hr. 80.8; 6 hr. 65.6;
for 6 doses after 5th dose intramuseu-
larly: 4 hr. 95.2
> “ Y —
A. 0. Peptie ulcer Alpha hemolytic < 1,000,000 units every 6 hr.  ...... T o Sl s T A Temperature elevated for 7 days;
perforated streptococel intramuscularly for 16 15,000 units TeCovery
doses every 3 hr.
E.P. Perforated Anaerobie coecus; .. 1,000,000 units every 6 hr. T TV e i T T Penicillin Temperature elevated for 5 days
uleer alpha hemolytic intramuseularly for 17 15,000 units
streptococel doses every 3 hr.
W.M. Perforated Alpha hemolytic i 1,000,000 units every 6 hr. e s SR e Penicillin Temperature elevated for 7 days
uleer streptocoeci for 29 doses 15,000 units
every 3 hr.
F.G. Perforated B. subtills; 025 1,000,000 units every 6 NI:  ...vvirruerscrsseresonnrennnn = Penicillin Wound infection developed from
uleer alpha hemolytic for 25 doses intramus- 20,000 units  which were recovered: yeast resistant
streptococel; cularly every 2 hr. to more than 256 units per ce. alpba
anaerobic diphtheroid; intramus- streptococei, anaerobic diphtheroid,
anaerobic gram- cularly Staph. albus resistant to 0.5 unit per
positive coceus ¢c¢.; rash and drug fever; afebrile on
9th postoperative day, 3 days after
drug discontinued
F. Mec. Perforated No growth i 1,000,000 units eyvery 6 hr. .......... o T e = Penicillin Temperature normal in 2 days
uleer intramuscularly for 13 doses 15,000 units
intramuseu-
larly every 3 hr.
P.T. Perforated No eulture o 500,000 unite every 6 hr. e et S SRR Temperature normal after & days
uleer intramuscularly for 17 doses
B.K. Perforated Staph. aureus; ) 1,000,000 units intraperi- R T R e T s No benefit; wound infection developed;
carcinoma of alpha hemolytie toneally at operation; death
the cecum streptocoeci; 1,000,000 units every 12 hr,

Esch. coll; anaerobic
diphtheroid; anaerobic
gram-positive rod with
spores, not identifled

intramusecularly for 26
doses
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mycin therapy, 1,000,000 S units in the abdomen at operation and
1,000,000 intramuscularly every twelve hours for twenty-six doses,
the patient failed to improve and the wound became infected. Culture
of material from the wound yielded a hemolytic Staphylococcus aureus,
an alpha hemolytic streptococcus, Esch. coli, an anaerobic coccus and
an unidentified anaerobic gram-positive sporulating rod. The staphylo-
coccus was sensitive to 8 units of streptomycin per cubic centimeter
and the colon bacillus to 8 units also. Although this patient was perhaps
not suitable for treatment, it is in such circumstances that help is
needed.

It has been shown that streptomycin can be recovered from
peritoneal exudate after systemic administration.® If the organisms
causing peritonitis are susceptible to streptomycin, such treatment
should be beneficial. Apparently the reason that treatment with strepto-
mycin was not attended by spectacular success is that peritonitis is
usually a mixed infection and a number of the bacteria involved are
resistant to streptomycin. Among the most important of the resistant
organisms are the non-spore-forming anaerobes.

Infections of Soft Tissues.—In this group there were 3 patients with
pelvic abscess due to salpingitis or perforation of the bowel and 3
patients with wounds of the back or buttocks, in 1 of whom the wound
followed injection of liver extract into the gluteal muscles, in 1 it was a
shotgun wound of the back and in 1 a large undermined area of the lower
part of the back and buttocks, which had started as a decubitus ulcer,
There were, in addition, 6 patients with the following infections : hepatic
abscess secondary to pelvic inflammatory disease, infected nephrectomy
wound of flank, infected wound of the abdominal wall following ileo-
transverse colostomy, abscess of the breast, abscess of subcutaneous
tissue of the thigh and cellulitis of subcutaneous tissue of the thigh.
In only 1 of the cases can it be established that streptomycin played an
important role in curing the infection. Failure in the other cases can
be attributed to the presence of anaerobic non-spore-forming organisms,
resistant aerobes or an inadequate dose of streptomycin.

The following case illustrates the type of response that occurred
in this group.

M. W,, a 39 year old Negro woman, had an exploratory laparotomy on March
24, 1945 and was found to have diffuse peritonitis due to pelvic inflammatory
disease. The wound was closed without drainage. On April 1, 1945 an abscess
presented in the lower aspect of the wound and was drained. A large quantity
of foul yellow pus continued to escape from the abscess, which extended into
the pelvis. Alpha and beta hemolytic streptococci, Bacteroides melaninogenicus,

5. Buggs, C. W,; Pilling, M. A.; Bronstein, B., and Hirshfeld, J. W.: The
Absorption, Distribution and Excretion of Streptomycin in Man, J. Clin. Investi-
gation 25:94-102, 1946.



9

an anaerobic gram-positive coccus and anaerobic diphtheroids were recovered from
the pus. Streptomycin therapy was started on April 4, the patient receiving
500,000 S units intramuscularly every six hours and 500,000 units in 1,000 cc. of
isotonic solution of sodium chloride dripped constantly in the wound during
twenty-four hours. On April 7 the intramuscular dose was increased to 1,000,000
S units every six hours. On April 11 the drip in the wound was discontinued,
and by April 13 the intramuscular therapy was stopped because of severe toxic
symptoms in the form of fever, generalized myalgia and painful swelling of the
shoulder and wrist joints. Six hours after the last intramuscular dose of strepto-
mycin, the serum concentration was 173 S units per cubic centimeter. Although
the wound had improved a great deal, several observers agreed that the improve-
ment was no more than would have occurred without chemotherapy. The alpha
and beta hemolytic streptococci had been eliminated, but the anaerobes remained
unchanged. In addition, Staph. aureus and an aerobic diphtheroid had appeared.
The wound finally closed, and the patient was discharged, only to return three
weeks later with a recurrent abscess.

The experience with this group of cases indicates that streptomycin
is not effective against Bacteroides melaninogenicus and many of the
anaerobic cocci which play such a prominent part in infections originat-
ing from the intestine or female genital organs. Unfortunately, many
of the soft tissue infections which harbor gram-negative organisms
such as Esch. coli, which are susceptible to streptomycin, also contain
these resistant anaerobes. Until an antibiotic is found which will at
least inhibit these organisms, the use of streptomycin will produce only
partial improvement. If some means is found to control the organisms
that are resistant to streptomyecin, the use of a combination of the two
agents should be extremely effective.

Infections of the Urinary Tract—Streptomycin was given to 13
patients with infections of the urinary tract. In 7 of these patients
therapy eliminated the infecting organisms from the urine, while in 6
the urine was not sterilized. In 5 of the 6 cases with unsatisfactory
outcomes failure was due to the presence of organisms which were
resistant at the time therapy was instituted, while in 1 case the organisms
appeared to be extremely susceptible when therapy was started but,
for some reason, acquired resistance rapidly and were not eliminated.
After parenteral administration a large proportion of the streptomycin
is excreted in the urine,” and it is logical to expect that streptomycin
will be effective in the treatment of urinary infections provided the
organisms are susceptible. Many of these infections are mixed, and,
since some of the organisms are apt to be resistant, streptomycin often
will have to be used in combination with other agents in order to insure
success.

Infections of Bone—There were only 2 patients in this group.

One was a 38 year old Negro woman in whom painful swelling of the right thigh
developed four months before she was admitted to the hospital. This had
occurred shortly after a confinement. On admission to the hospital, April 17, 1945,
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she was found to have an extensive soft tissue abscess of the right thigh, which
apparently had its source in the femur. The abscess was drained, and culture of the
pus vielded a beta hemolytic streptococcus and an anaerobic coccus. For a time
the patient improved, but after a short time she became febrile again and on May 4
streptomycin was started, 1,000,000 S units intramuscularly every six hours.
Streptomycin had to be discontinued after twenty-one doses because of nausea
and vomiting and pain at the sites of injection. Penicillin therapy was substituted.
Two days later a new lot of streptomycin was obtained, and the drug was started
again in doses of 1,000,000 S units every six hours. At this time, culture of
material from the wound yielded Staph. aureus, diphtheroids, Pseudomonas
aeruginosa, an alpha hemolytic streptococcus and an anaerobic coccus; all the
aerobes were resistant to more than 256 units of streptomycin per cubic centimeter
of culture medium. The resistance of the anaerches to streptomycin was not
determined. The drug was discontinued after four days because of the severe local
irritation at the sites of injections, the resistance of the aerobes and the failure
of the anaerobes to disappear. Although this patient received only a short course
of treatment, streptomycin seemed to have no effect. The anaerobes persisted, and
the wound became contaminated with resistant aerobes during therapy.

The other patient was a man of 70 years, who had a chronic ulcer over the
internal malleolus of the left ankle which finally involved the joint. While the
organisms recovered from the wound varied somewhat from time to time, Ps.
aeruginosa, DBacteroides melaninogenicus and a gram-positive anaerobic coccus
seemed to be constantly present. These organisms persisted throughout eighteen
days of treatment, during which time the patient received 500,000 S units of
streptomycin intramuscularly every six hours and 1,000,000 S units in 1,000 cc. of
isotonic solution of sodium chloride locally over each twenty-four hour period.

Failure in these 2 cases does not indicate that streptomycin will be
of no value in osteomyelitis caused by susceptible organisms. It does
indicate, however, that it will probably fail when Bacteroides melanino-
genicus and other anaerobic bacteria are present. Furthermore, it indi-
cates that during treatment open wounds may become contaminated
with other bacteria which either are resistant or acquire resistance
rapidly.

Granuating Surfaces—Four patients were studied who had slough-
ing or granulating wounds resulting from third degree burns or
avulsion of skin. The drug was applied locally as a wet dressing in
concentrations of 200 to 500 S units per cubic centimeter. All the
patients did well in that the granulating areas became red and healthy
and grafts took well. Interestingly, there was no significant change in
the bacterial flora, most of the organisms which were present at the
start of therapy still being present when it was discontinued. During
the period of therapy, their resistance to streptomycin increased remark-
ably. It is difficult to evaluate this small group of patients. They might
have done just as well with moist dressings of isotonic solution of
sodium chloride.

Digbetic Gangrene.—In this group of 4 patients, there were 2 for
whom streptomycin therapy was classed as failure. In 1 case, that of
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a patient with an infected amputation stump and renal failure, strep-
tomycin was started only a few days before death and obviously did
not have a fair trial. The other failure occurred in a patient with an
infected foot. Streptomycin was employed both as a local drip of 1,000
S units per cubic centimeter and as an intramuscular injection in doses
of 500,000 S units every six hours. The infecting organisms were as

follows :

In Vitro Resistance
to Streptomyein,

Unita per Ce.
T e LT iy P 2P e G 128
Gram-negative rod (unidentified) 96
A RATORADBE o s s wnsis s kiasas aa s wia b a s MEA TS s 656
Alpha hemolytie streptocoeel .............. s 80
Anaeroble gram-positive COCCUE .........ccvvevrnssnnnsnnss Not done

The serum level was 36 S units per cubic centimeter six hours after a
dose on the second day of therapy. During four days of treatment,
the foot became worse, so that amputation was finally done. Culture
at this time yielded:

In Vitro Resistance
to Streptomyein,
Units per Ce.
P8, CReINEINOER: Tiis i it sharsourshisnes i sudassves s ins 256
Unidentified gram-negative Tod ......oicvvverisnisecasenns 80
Alpha hemolytic streplocOCEUS ......coovveivnesnrnnnnsns 56

The other 2 patients showed remarkable improvement of their
infection under local streptomycin treatment. In 1 case, that of an
infected amputation stump, the concentration of streptomycin employed
locally was 200 S units per cubic centimeter, while in the other, a
case of an infected foot, it was 2,000 S units per cubic centimeter.

It was not possible to correlate the bacteriologic observations with
the clinical improvement.

Miscellaneous—A number of patients were treated whose infections
could not be classified in any of the preceding groups. Their diseases

are as follows:
Xo. of Patlents

Miliary foberctlORIa . ) et ity s s e et ya Caida s 7
Tuberculous meningitis .....c.iiiiiasniiinnsisinisrsneiasesss
Acute pulmonary monillasis........ccovvvriinmnnrrrriiinnanas
Chrotile PEoREREIEE ovaess i vvassrniniainmns vah o sansnbmmnn ey
Urethral fistula
Friedlinder's peUMODIA .. icoueeivnrnsrosassnssiinnnsasnnns
Ohranie- cholangitie: | i i i i e Cisavisena

R R

S. B., the patient with miliary tuberculosis, was admitted to the hospital on
May 11, with no symptoms other than temperatures as high as 104 F., for three
weeks prior to admission. Physical examination was entirely noncontributory,
but roentgenologic examination revealed a fine mottling of both pulmonary fields
suggestive of miliary tuberculosis. The temperature ranged from 100 to 104 F.
By May 28 fine rales had appeared in both pulmonary fields. Administration of
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streptomycin was started on May 25 in doses of 1,000,000 S units intramuscularly
every six hours and was continued for one hundred and twelve doses. Serum levels
were as follows:

Hours After dose Units

After 1,000,000 5 units.........00.. 2 26.5
4 15.2

After 16,000,000 8 unitg......covevenn 2 31.0
4 18.0

(] 16.8

After 48,000,000 8 unit....vivvreinn 2 26.4
& 13.6

After 77,000,000 8 units............. 3 26.7
After 78,000,000 8 units,............ 1 32.7

During treatment there were no perceptible changes in the patient’s course. Some
time after treatment was stopped he died, and the diagnosis of miliary tuberculosis
was established at autopsy.

The patient with tuberculous meningitis was a boy 4 years old, who was almost
moribund when streptomycin therapy was initiated. He received 750,000 S units
intramuscularly every six hours for a total of eight doses. He also received 10,000
S units intrathecally. Six hours after the first dose the serum concentration was
31.8 units per cubic centimeter; six hours after the third dose it was 171 units,
and at the time of death, five and one-fourth hours after the last dose, it was over
300 units.

Streptomycin obviously did not have a fair trial in this case.
Whether the high concentration of streptomycin contributed to his death
is not known. The case does illustrate that streptomycin may accumulate
in a critically ill patient and emphasizes the need for caution in the
treatment of such patients.

The case of acute pulmonary moniliasis deserves little comment.
The organism was completely resistant to streptomycin, ifs in vitro
sensitivity being greater than 250 units per cubic centimeter. Treatment
had no perceptible effect on the course of the disease.

No benefit was obtained in the case of chronic prostatitis. Although
there was considerable variation in the bacteria which were recovered,
probably due to contamination from the urethra, an alpha hemolytic
streptococcus with a sensitivity of 4 to 16 units per cubic centimeter
appeared to be the causative organism. Treatment consisted in adminis-
tration of 500,000 S units intramuscularly every six hours. After
twenty-five doses, drug fever developed and therapy had to be dis-
continued. Unfortunately, no serum levels were obtained, and it is
possible that failure was due to an inadequate dose.

The patient with a urethral fistula had had a suprapubic cystotomy in 1931,
for an unknown reason. He had remained well until October 1944, when a

purulent urethral discharge developed. The cystotomy wound opened, and a
perineal abscess formed. After the abscess was drained, a urethral fistula appeared.
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The fistula failed to heal, the wounds were indolent and the urine was thick and foul.
Culture of materials from the bladder yielded the following organisms:
Resistance to

Streptomyecin,
Units per Ce.

BER DD R e T L e R A R e e 0.45
Beta hemolytic streptococeus...........ovviivvuiiiniinns 1.50
FLE L Ty T AR S e R et o 0.45
P ARTORINOBA ouvvisoanmsnns s dsranon s doriaicms s e ee 14.50
Bacteroides melaninogenicus ,........cceoviiiiiiiaiirais Not done
Anseroble diphtherofd ......ovvevviasamnsninvrinssssiinse Not done

Anaerobie gram-negative bacillus Not done

Treatment with streptomycin consisted in emptying the bladder, then in instilling
100 cc. of a solution containing 200 S units of streptomycin per cubic centimeter
into the bladder every four to six hours. The patient retained the material for
several hours by plugging the cystostomy opening, after which he voided. Four
days of therapy was sufficient to cause pronounced improvement; cultures at this
time yielded Proteus vulgaris, Staph. aureus, a diphtheroid and anaerobes which
could not be isolated. Improvement continued, and both wounds healed promptly.

The case of chronic cholangitis deserves little comment, since the
dose was too small to be effective. This patient was one of the first to
be treated, and he received only 10,000 S units every two hours and
then, after a few days, 50,000 S units every two hours. There was no
effect on his course or on the bacterial flora of the drainage from the
common bile duct. The organisms were sensitive to small concentrations
of streptomycin, and failure is probably explained by the inadequate dose.

Although streptomycin failed in the patient with Friedlander’s
pneumonia, this case cannot be accepted as indicating in any way the
place of streptomycin in the treatment of this condition. The patient,
who was 58 years old, was admitted to the hospital primarily because
of a cerebral vascular accident. During examination it was discovered
that he had extensive pneumonia. Although Klebsiella pneumoniae was
the predominant organism in the sputum, many other organisms were

present in the sputum,
Sensitivity to

Streptomyein,
Units per Ce.
L R N e e N R 0.25
Alpha hemolytic streptococel ......o.vveeiiiirininrnnnns Not done
TR Ty S e R e 2
G BTV T e A SR e R PR e G st 1
Gram-negative ‘bacllll o i s R 4
M AN s i e e e S e e 1
FHOH DOTL = oy e s wnm e e wis b s S A S R N R 5
Bacteroides melaninogenicus ....... .t o3 Not done
Anaerobie gram-negative bacilli ... s Not done
Anaerobie diphtherold .......ecov0euns Not done
Anaerobie gram-positive coceus Not done

The patient received 1,000,000 S units intramuscularly every six hours.
Serum levels following the first dose were: 10.1 units per cubic centi-
meter at two hours; 11 at four hours and 7.3 at six hours. He died
after receiving 7,000,000 S units.
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Streptomycin was used prophylactically in an attempt to prevent
peritonitis in 2 patients in whom the peritoneum was soiled during
operative procedures. In 1 case, that of a patient with ulcerative colitis
in whom the colon was torn, no infection occurred. In the other case,
that of a patient with intestinal obstruction in whom the bowel was
torn and extensive soiling occurred, infection did occur, but she
recovered, the convalescence being far smoother than was anticipated.
It is difficult to say how much benefit was obtained from therapy in
these cases, but certainly the results indicate the need for further trial.

TOXIC SYMPTOMS

Streptomycin was administered to 56 patients, the cases of 4 not
being included in this paper because of insufficient data. The
discrepancy between the number of cases reported in the paper (55)
and the figures just given is due to the inclusion of 3 patients under
two categories. Of the 56 patients who received streptomycin, 12
exhibited definite toxic symptoms and 1 manifested symptoms which
may have been due to streptomycin.

The toxic symptoms were fever, rash, weakness, myalgia, arthralgia,
arthritis, nausea and vomiting. The 1 fatal case, in which symptoms
may have been due to streptomycin (A. G.), was discussed in the
bacteremia group. The toxic symptoms were usually severe enough
to warrant cessation of therapy. Whether they were due to impurities
which can be eliminated as the process of manufacture is improved or to
streptomycin per se is not known. In addition to these toxic symptoms,
most patients complained of considerable pain and persistent soreness
at the sites of intramuscular injections. In many instances these areas
exhibited induration, which persisted for several days.

COMMENT

The patients whose cases are presented in this paper were selected
for treatment in order to test the value of streptomycin. Some patients
were chosen because they had lesions which were probably hopeless,
while others were treated because they had infections which, while not
customarily fatal lesions, were those for which there was no satisfactory
treatment. Still others were included in hopes that streptomycin might
prove to be better than the current treatment. It is for these reasons
that the cases are so varied. Although neither the total experience nor
the number of cases in any one group is large, we believe that it is
possible to draw certain conclusions from this experience.

First, it is fairly clear that streptomycin is capable of sterilizing the
blood stream in short order provided the infecting organisms are
susceptible to a serum concentration of the drug that can safely be
maintained. If a larger experience proves this statement to be true, it
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means that streptomycin will be a valuable agent in the rare cases of
septicemia due to Esch. coli, A. aerogenes, Ps. aeruginosa and other
gram-negative bacilli.

Second, streptomycin, since it is excreted in high concentrations in
the urine, is able to sterilize urine that is infected with susceptible
organisms. Used in conjunction with other agents, streptomycin should
make it possible to cure more patients with mixed infections of the
urinary tract than it has been possible to do in the past.

The apparent lack of response to therapy of the patients with
peritonitis and infections of the soft tissues was disappointing. This is
probably due to the fact that in most instances these were mixed infec-
tions, in which some of the organisms were resistant. The nonsporulating
anaerobes seemed to be the chief offenders in this regard. In spite of
the failure of streptomycin to render these lesions sterile, its use is
still rational for the elimination of some of the organisms and should
make it easier for the body to combat those which remain.

Streptomycin seems to follow the rules that hold for the sulfonamide
drugs and penicillin in that it does not sterilize walled-off collections
of pus or wounds harboring dead tissue and foreign bodies. Its use
in such instances is not wise, because many bacteria seem to acquire
resistance to streptomycin rapidly. It is wiser, therefore, by adequate
surgical treatment to render the conditions as suitable for its action as
possible before streptomycin therapy is initated.

Streptomycin therapy at present is accompanied with a high inci-
dence of toxic symptoms. Whether these can be reduced as the process
of manufacture is improved is not known.

SUMMARY

Fifty-six patients with various types of infection were treated with
streptomycin. Manifestation of toxicity occurred in 12 of these patients.

In patients with bacteremia or septicemia, streptomycin sterilizes
the blood stream promptly provided the organisms are susceptible to
its action.

Streptomycin does not sterilize walled-off collections of pus, even
though the organisms involved are susceptible to its action.

Owing to the high concentration in which streptomycin is excreted
in the urine, it is a valuable agent for the treatment of infections of the
urinary tract, provided the organisms are susceptible to its action.

The results of treatment of patients with peritonitis and various types
of infections of the soft tissues were disappointing. Most of these infec-
tions were caused by a mixture of several kinds of bacteria, and failure
in the majority of instances can be attributed to the presence of
resistant organisms; the most prominent group of resistant organisms
appeared to be the nonsporulating anaerobes.

Printed and FPublished in the United States of Amevica
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April 18, 1942
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gy and physiology of marine life at the Univeraity
of Chleago and at Woods Hole for a fifteen-month
pericd. In the event that you are called into the
armed forces before you can begin work on this
project it will, of course, be impossible to hold
the fellowship for you.

Will you please let us know at
once whether or not you can accept this grant? An
announcement of the Committee's selections will be
nade soon and it can include only those from whom
acceptances have been received.

Sincerely yours,
WCH2 LU ~ WiLLIAM C. HAYGOOD
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Dear Mr, Buggss Mr. Arthur is at present associated

with the Chicago YMCA abd i3 serving
the Julius Rosenwald Fund s2 & consultant instead of in
his former capacity as a regular member df the staff. For
this reaszon I am acknowledging your letter of May 14 and have
also told Mr. Arthur about it and heve consulted with him as
to its contents.

Needless to say the Fund will "e glad
to be of any assistance possible in calling to your attemtion
opportunities for employment which may come to our notice.
Your letter shows that you reslize the situation with regard to
academic appointments at the present time. Host universities,
as you know, are not expanding their staffs and are replacing
members of their faculties only when absolutely necessary.

Sincerely yours,

CRR3 EWR

Mr. C. W, Buggs

205 Mi -
University of Minnesota
Minneapolis, Minnesota

way 28 1995
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OFFICE OF THE REGISTRAR

J

Mr. George R. Arthur,
Associate for Negro Welfare,
Julius Rosenwald Fund,

4901 Ellis Avenue,

Chicago, Illinois.

Dear Mr. Arthur:

Replying to your inquiry pertaining to
Bugess our records show that he has not
: he reguirements for his Doctorate.
His course work in his major has been nearly completed,
and he has passed the language tests and his preliminary

examinations.
Very ¥ yours,
/ m
R. M. West,
RMW:0 Registrar.
&
41 et



June 20, 195%

dy dear r. Buggs: e alresdy knew about the final
declslon of Dr. Adeams wilh refer-

ence %o your coming to the Howard University dedical

School this year. Filth this natier out of the way it

now seems thalt you should continuc on al the University of

dinnesoba with the hope of securing your Doctorate surely

by Mﬂb&r, if aot exrlier. 4 have explained the situation

to dr, Esbres and he agreed thal the grant of 5200 aads you

when we thought you were goim’ to Boward should still

stond on our books, ¥e shemld like to make paymemte in

two instalments of $100 each whemover you so desire them.

Very truly yours,

GRA:VH L

ltr. Charles e QLT

G A, Al




SOCHOOL OF MEDICINE
OFFICE OF THE DEAN

HoOwWARD UNIVERSITY
WASHINGTON, D.C.

Mr. George R. Arthur,
Julius Rosenwald Fund,
4901 Fllis Avenue,
Chicago, Illinois.

Dear Mr. Arthar:

In reply to your letter of June 1, 1933,
I wish to say that Vesley Buceg is one
among three promising applicants for a position as
Instructor in our Department of Bacteriology,
Preventive Medicine and Public Health.

We have had word from lr. Buggs stating
that if he comes to teach at Howard he will be
permitted to transfer his research equinment here
in order that he might complete work wpon his
problem.

We hope to make a selection within the

next two or three days, and we shall be pleased to
let you know whether or not Mr. Buggs was selected.

Very truly yours,

Numa P. G. Adams,
Dean.

HW
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Jane 1, 18¥%

iy dear Dr. adems;: Two monthe cgo the Julluz Wosemwild
Fund mede « seall edaftiomel gramt to
o5 of the University of Minmesots In
thit galL soay on at the Undversity throughout the
umerand .,emrehia Ph. L. Desree in the fiald of Bse-
teriology. The =ddiiional muney was grauted because of the
cunversatlion we had with Mr. Bugia during our trip to the
University wherein he stated that corrTenponuence had
passad betuwesn you and him with refercace to & possidble
instructurship im the «edical School of Howard University
this fall. Before ssndins the money to dr. Buges we
should like very much to ask you if' suck an imslructorship
has been offered him amd wnether ur not he has accepted the
position, If suechk is the case we should be only too glad
to help carry him through the sammer. mmumn
to this letter will be greatly appreciated.

'Je.ry m wsi.
GRe:VH

Dr. Buma #dams Peores 8 Artnun
Dean, dedical School

Howurd Univeraity

fieghington, . C,

we
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i o SO May 5, 1933

Mr. George R. Arthur
Julius Rosenwald Fund
4901 ®llis Avenue
Chicago, Illinois

Dear Mr. Arthur:

I wish to express my thanks to you for your appezl to
Mr, Embree in my behalf, and to ¥r. Embree for making the additional
grant to me possible.

Because of a recent honor which has come to me in the
nature of the Shevlin Fellowship in Medicine, I shall have to change
my plans somewhat. The Howard "probable offer" has never materialized.
I received a letter from Dr. Adams April 11 in which he informed me
that the trustees of Foward University were meetinz on that date, and
he could not further commit the University until after the board meet-
ing. I have not heard from him since.

Although my research is progressing nicely, it would be
impossible to make a real contribution to the field in which I am
interested by Ausust. That is, I could get together enmough data that
would probably get me "by" and out of the University by August, but I
am not absolutely sure about even this., I have five separate studies
to make and at nresent T am just completing the first one. T must be
thorough in this work because the field is so controversial. Also, from
your letter of January 5 you will learn that I have been engaged in
this investigation less than four months. On January 5, you sent a
check for £20, with which to purchase the present appoaratus I am using.

I have aoproached Dr. Larson with reference to my relation-
ship with the Julius Rosenwald Fund and the Shevlin Fellowship, fearing
. that your support during the summer would be withdrawn if it were not my
= intention'to finish my reguirements and receive the BH.D. degree by
August. Dr, lLarson indicated that he would communicate with you and
explain the situation as it now stands. I trust his appeal will be
fruitful.

I might add that Mrs. Buggs will enter the University
Hospital next week for two separate operations.

ours vztziy. >,
R 2 N
B 2, I /BJJJ_
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Mr. George R. Arthur
Julius Rosenwald Fund
4901 Fllis Aveme
Chicago, Illinois

Dear Mr. Arthur:

Yo doubt you have received a letter from
Dr. larson as per your request of March 31, Personally,
there 1s no question at all as to the possibility of
finishing in June. It will require at least four months
to obtain sufficient data with which to construct a
representative thesis.

Due to the fact that Mrs. Buggs will not be
working after May, our income will be cut by one-third.
In addition, we will have an increase in expenses, as
several privileges we enjoyed at the Wheatley Fouse will
be discontimued when Mrs. Buggs ends hercemployment. For
this reason, I should place the minimum amount of meney
at $225,00, that is, 2 contimation of my present grant
for three more months.

T have made quite a few additions to my
cataphoresis outfit and the work is now progressing nicely.

Yours very truly,

S

‘B- wi Bﬂégs. «

M
OWB:=H



March %1, 1953

iiy dear Mr. Buggs: In anawer %o your letter of ¥arch £8,
1 do not kmow of any other source
froa which you aight be able %o secure funds to enable yoa
to continue on at the University of Mimnesote this summer
in order to secure your Ph. D, Degree. I am willing, how-
ever, to present the matter to édr, Edwin R. Embree, President
of the Fund, a3 soon as he returns to this country about
april 24th. Please ygive me the mimimun anount of aoney
you will need for the summer. I cen make no promise &3 to
the oculcome of my appeal to d&r. Esbree in view of the decision
of our Board last year tc mske no new commitmemts. I do
feel, however, that your case is exceptiomal and I wonder if
you would be willlng to have your dean write us, backing
up your request for additiomal fumds and stating that you
will need to stay during the suamer in order to secure your
degree.

Very truly youre,
GRAVEH
Hr,

r »h Avenue North
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DEPARTMENT OF BACTERIOLOGY
AND IMMUNOLOGY

Mr. George Re Arthur
Julius Rosenwald Fund
4901 Ellis Avenue
Chicago, Illinois.

Dear Mr. Arthur:

I wish to acknowledge the recelpt of your
letter under date of March 24. Thank you very
kindly for your opinion concerning the offer from
Howard University. Although the salary 1s ex-
tremely low (even lower than the salary I received
before I obtained my Master's degree) I shall
accept it.

I received a letter from lMr. Hill also.
Mre. Davis was out of the city at the time of the
arrival of my letter. Mr. Hill stated to me
essentially the same thing he wrote you. In my
reply I told him that I was, or rather would be
without funds this suwamer and saw no way of come
pleting my studies for the Ph., D. degree unless I
obtained aid. I asked if it would be possible to
obtain & grant sufficient to carry me through the
two summer sessions. Do you know of any other
sourcé I could call upon if such became necessary?
I would like bto have my degree before going to
Howa rd.

My work at present is progressing rather
slowly. I am beginning to realize that the com=-
pletion of my present studles will require all of
twelve months if not more. I am therefore going
to content myself with a limited investigation.
This will be absolutely neeessary if I expect to
finish in Auguste.

Mrs. Buggs joins me in best.uishﬂés to you.

Yours very truly,
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. You-no doubt
Jmotiens. WP, -mﬁ s from all we can learn has made & tremen-

AnLIAl AR OLID
y‘_,' l._,‘_(li‘&.ﬁ{,-f".

darch 10, 1938
i

talked to one of our men to whom we have
given a fellod ship gramt for the lust twe years. He will secure
his Ph. D. D¢ ‘ ‘e¢ in the field of bacteriology this Jume.

iy dear «r. ; 13 1 was at the University of Minnesots emnd
|

jom tle t we have no outstanding bacteriologist -

dously go the University doing some original re-
search which has upset some theories of the various professors
as well as the cslemlations of certaln instruseats uwsed in
his studies of cataphoresie emperisents with bacteria.

The attached letter froa Dr. W. P. Larson,
head of tie Department of Bactericlogy, s1ll explain the
matter in detail. We have given dr. Buggs $600 for the academic
year 1821-1932 and §300 for the yeer 1832-1955. If what the
professors at the University of dinnesota say is true, another
yeer of reeearch at the University will ensble him to finish
and get into print some very valuable and original theories
worked cut by him concerning the experiment already mentioned.
I sugpested that he write #r. Jackson Davis or dr. Favrot rela-
tive to a grant in order tou have him stay oam at the University
next yesr and get his msterisl ready for publication., Henry
Allen Moe who i8 Secretary of the Guggenheis Foundation and a
member of our Committee on Fellowship Awards, interviewed ur.
Buggs for us and stated that he thought him extraordinarily
good in his field.

Please return Dr. Lersmm's letter.

Very truly yours,
GRA:VH

¥r. Walter Hill
General Ldncut.ion doard
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March 10, 19Z3

My dear Mr. Buggs: The letter from Dr. Larson relative
to recommendations for further assis-
tance to you was received yemterday. We are semding it to
4r. Balter Hill of the General kducation Board with offices
*/.in Richmond, Virginia. Wy suggestion would be for you to
/ write Ur. Jackson Davis, stating your purpose and the need
for another year's work, the confidence your professorz have
in you, and outliming & brief summary of your experiment.
1 would do this immediately, dr. Buggs, if I were you.

: e

Please yive my respects to drs.
Buggs, Wrs, Moses, and drs. Brown.

Very truly yours,

GRa:VH " )
u‘ﬁ";""'il' 5l Luit i i A
iy, Charles W. Buggs
B e e el
dinneapolis, Minnesota
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Harch 10, 1958

Uiy dear Dr. Larson: Thank you for your letter of iarch

sixth relative to dr. Charles W.
b ALY i AT IR et
Buggs. As I stated before 1 aam sure the Jullus Rosenwald

M

Fund will be unable t¢ help dr. Buggs with & fellowship
grant. I am, however, seading your leiler to Mr. Walter
Hill of the General Education Bourd und aa writing ir.
Buggs to apply to thal organization for a fellowship grant.

Very truly yours,

GRAa:VH
; NS
Dr. W. P. Larson -
Department of Bacteriology ROA X )
; 3 1
University of Hinmesota Q¢
dinneapolis, Hinnesota ~
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Mr. George Re. Arthur

Julius Rosenwald Fund \ -
4901 Ellis Avenue '
Chicago, Tllinols.

Dear Mr. Arthur:

Before coming to the business at hand I wish to again ex-
press my appreciation for the interest evidenced in my work
and your indiceation to do what is possible toward having my
present fellowship extended. I greatly enjoyed having vou
look over my work and shall look forward to many other such
visits from you.

I received a letter from Dr. Adams under date of February
7. I am sending his letter and my reply for your considera-
tion inasmich as I would like some advice. If I could obtain
another fellowship I would prefer to remain here another
year- providing the position (if there is an opening) was:
kept open for me. What is your reasction?

I am also enclosing the initial draft of the first few
pages of my thesis, This may give you some conception of the
nature of my worke The section on the theory of Smoluchowski
will have to be rewritten entirely in view of our latest
findings. As you will see, the whole thesis in now built
around this theory of electroendosmosis and electrophoresis.

There are probably several practical applications of
cataphoretic measurements. The method is being used by Dre.
Harold A. Abramson of Physicians College, Columbia University,
to study the properties of certain proteins. His most re-
cent papers deal with the combining power of gelatin and
egg alpbumin for acids and bases., The mechanism of cata=
phoretic mobilifty is also being employed to explain the acute
inflammatory process. Abramson believes the migration of
leucocytes to a point of infection to be due to a difference
of potential set up between normal and injured tissue. A
gradient of electrical energy is &msa set up and the phago=-
cytes migrate to the injured tissue which is positively
charged (i.e., the positive pole of my apparatus). I should
have stated in speaking of the combining power of proteins
that Abramson believes cataphoretic studies to be very help-
ful in determining the orientation of the active groups in
protein molecules, You will at once recognize the importance
of these studies wnen vou recall Langmiir's work on the
orientation of polar and non-polar groups in mono-molecular
layers of oils. The method was used by Palk of Chicago in 1925
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in his study of respiratory diseases. His publications in-
dicate that he was able to correlate the virulence of the
four types of the Pneumococcus with their cataphoretic mo-
bility. Virulent strains migrated at a greater velocity

than did non-virulent strains or relatively avirulent ones,
Type IIT. Pneumococcus was found to be more virulent for mice
by e direct titration experiments than the other Types.
Cataphoretic measurements showed that strains from Type III.
migrated at a greater rate than the other Types., The same
relationships were found to hold for the other cases,

In 1928 Jensen and FPalk published their studies on the
diphtheria bacillus. They showed that an inverse relation-
ship existed between the virulence and the cataphoretic
mobility. They hoped that this new method of determining
the wvirulence of diphtheria bacilli would be substituted
for the routine guinea-pig tests as both time and money would
be saved. However, very few investigators have confirmed
this work. Those who have published confirmations are open
to criticism on one point or another. Personally I am of
the opinion that none of the work has been done with rigid .
enough controls. No reference standard has been employed and
hence the investigators have been unable to tell whether or
not significant results were obtained,

Rosenow at the Mayo Clinic finds that Streptococei iso-
lated from diseases of the central nervous system have
characteristic migration rates distinet from the velocities
shown by Streptococeil isolated from diseases like chronic
and acute infectious arthritis. He believes that the local-
izing potentialities of Streptococci may be predicted from
their cataphoretic mobilities. I have only two stetements to
make with reference to Rosenow'!s worke. In the first place
very few bacteriologists or pathologists believe in his theory
of elective localizatione. The other is that his results are
too constantes Until I have investigated further the con-
stancy of migration of such stable organisms as Staphylo-
coccus gureus I will maintain an open mind.

My work at present is on the theory of cataphoretic
measurements itself, As far as we have been able to determine
Smoluchowski has failed to take into consideration the in-
fluence of the pressure gradient on the viscosity of the
dispersions medium. Such a correction would explain many of
the anomolous results obtained in attempting to plot
Smoluchowski's curve. We will also introduce an entirely
new method for obtaining the relationship between electroen-
dosmotic and electrophoretic mobility, namely the integration
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of von Smoluchowski's curve, That certainly would be a good
joke on Smoluchowski. Of all persons he should have been the
one to balance the flow of water in capillary tubes by the
simple application of the calculus, but apparently he has
never thought of it. The problem is one in hydrodynamics and
He Lamb has written a whole tretise on the subject., He also
failed to integrate Smoluchowski's curve. As yet I haven't
plotted enough of the curves to draw any definite conclusions.
I can say, however, that it appears as if integration is the
only means by which we can determine the absolute velocity of
a particle and hence its surface charge. After working out
my technique I would like to apply it to a study of the
diphtheria bacillus and the Pneumococcus,

If there is anvthing I have omlitted in this brief survey
of eatavhoretic measurements or any amplification needed I will
be only too glad to supply it if you will let me know.,

VMaggie wishes to be remembered.

Very truly yours,

Ce Wa Buggs.
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Mr. George R. Arthur frem——
Julius Rosenwald Fund

4901 Ellis Avemue

Chicago, Illinois

Dear Mr, Arthur:

My thesis problem is a rather involved affair and calls for
expensive electrical units and delicate glass apparatus. My department,
of course, has furnished everything. However, one unit, a glass
apparatus costing $50.00 has proved worthless as far as obtaining
quantitative data is concerned. I have wasted two months in vain
attempts to"make it woxrk", and have now reached the stage where the
factor of time must be carefully considered in relation to my finishing
here in June. I must have another cell, and rather than wasting time
awaiting developments by our purchasing department (and the matter has
not been tasken up with them as yet) I would much rather purchase the
cell myself. The probability is that unless the money paid for the
orevious cell is refunded by the mamufacturer, I will be forced to
obtain one the best way I can. At least my budget, as allowed by the
department, has been reduced to lese than $35.80, and when that is gone
there won't be any more.

As is indicated by the inclosed letter from Dr. Abramson,
I can have a cell made for $20,00, more or less. The cell made by
Mr. Graham is a modification of the cell I now have, the specifications
being those of Dr. Abramson. Incidentally, I may add that Dr. Abrameon
is the foremost American in the field in which I am now working. Would
it be possible for me to obtain the cost of thie apparatus and hzve the
sum deducted from my last check? I would greatly appreciste this.

I should like to have omitted the details given in this

letter, but considered that their incorporation was better than simply
asking for an "advance".

Very truly yours,

i mﬁ“ﬁ

CWB:H
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Dear Mr, Embree:

After the meeting Saturdey, I took a train for
St, Paul to visit my mother; and while there saw Mr, Buggs and
Professor Green with a view to clearing up the questions that
were raised with reference to Mr, Buggs, I report this:

¥r, Buggs does not want to go to the Pasteur
Institute, nor does Frofessor Green or any other of Buggs'
advisors think he ought to go to Paris at this stage of his
career, Buggs wants to stay at the University of Minnesota
next year and get his FPh,D, degree, which he can get there
by June 1933; but which he could not get if he goes to Paris, o p;
% Ly X T

Further, if he goes to Paris, to enable him to 1 !Nﬂ-'dl
follow the work on which he is now engaged, he would have to %2 & )
bring most of his material with him, They haven't got it at 9 Jw‘..
Peris, at leest not enough or of the right kind,

MZ I 278 #’*“f
Hence it is quite clear that Buggs ought to fr, ,%_u_? e

remain at Minnesota next year,

He ceme to my mother's home and I had a lon
talk with him, I think he is & very good bet for the Fundg 7’;4./» aeeinsls
He will have his Ph,D. at 26, which is rare for a negro --or, ; 7 [/ 7t
for e white man either, Professor Green, to whom I talked

for a long time about Buggs, has no doubt at all that he's /iy /- ”H

e comer, Green says there's no doubt at all that next year /

Buggs cen finish at least a satisfactory Fh,D. thesis follow~-

ing the lines on which he is now working, Green thinks thet %"J“‘]M'
Buggs' thesis will be & first-rate work and he wante very much M‘?’

to have Buggs do it at Minnesota, .‘uw £ g

Lotek Sl

I suggest that if possible you allow Buggs $100, %p...J X" Ll
a month, This year he has %50, a month from the Rosenwald Fun
and Mrs, Buggs earned #25, There will be a baby during the m‘
year, which will take away Mrs, Buggs' earning cepacity and LA .u-u.skﬁ-i
increase expenses, Professor Green told me that he and others /t,
have had to give Buggs various sums of money during the past W&,



My, Edwin R, Embree 2= April 8, 1932,

year to enable him to keep going, (which, of course, also shows
how well they think of him), Buggs confirmed this.

I can add details to this report if you want them,

My expense account is enclosed, Of course I am not éﬁ“ﬁi
charging you for my expenses beyond Chiceago, =

rely yours,

N/

Allen Moe

M:G
Enclosure
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Mr. George R. Arthur | | |
Julius Rosenwald Fund =
Chicago, Illinois,

Dear Mr. Arthur: e

Delay in answering your letter has been occasioned by the absence
of my adviser, Dr. Green. As yet he has not returned, but I am
quite sure that he will agree with the contents of this letters

First, I have determined definitely from the Graduate School that
I will be able to take a preliminary examination for the Ph. D
degree during the coming summer. Passing this examination will
qualify me to begin research work bearing on a doctor's thesis.
This work will be a continuation of my Master's thesis, A Study of
Herpes Encephalitis, and it ie my desire to continue this work at
the Pasteur Institute, of which Dr. Levaditi is Director.

Second, Dr. Plotz did outline a tentapive program of study for me.
This consista, as you may recall, of special lectures in the field
of virus diseases and related aubjecta, and would be given by
specialists in the respective fields. The program also called for
work in the various laboratories of the Institute. Not being new
to the subject of virus encephalitis, I would have excellant ope
portunities of acquiring the expert knowledge of Dr. Levaditi and
his colleagues on my thesis sybject.

Finally, I will state the situation as follows: My application to
the Rosenwald Fund is for a grant to enable me to finish a course
of study for the Ph. D. degree in bacteriology. I will soon fine
ish requirements such as will allow me to complete the work in
absentia. My thesis subject will deal with some phase of virus
encephalitis and it is my desire to do this work at the Pasteur
Institute where I will have the benefit of special lecture courses
in the virus diseases in general and the assistance of Dr. Levaditi
in particular,

I trust that this letter supplies you with the requested infore
mation.

Yours very trul




7

Hdarch 15, 1932

Dear Mr. Buggs: In & re-study of your application

blank for a renewal of your fellow-
ship grant, we nole your purticular desire Lo go to
the Pasteur Institute next yser. The question arlses
as to whether or not this chclce is due te the fact that
you have been invited te study there by Dr. Harry Plotz
and Dr. R, C. Greea, or whether 1t is due to the fact
that you lntend to pursue your present work in eancephalitis
throughout the entire course of your next year's work.

I do not find in any of your letters
or in the letters froam your professors a stalewent that
your present encephalitic project will Ds lhe maln one
or whether it is just being used as eone of your ressarch
subjects. Ve are awars thuit Professor bevaditd would
be of greal valus to you If you ialend Lo pursue your
present study in encephalitis at the Institute. Uther-
wise £ really do not feel that siaply the presiige of
having studied at the Iustitute would be worth the extrs
expense of financing a year's study there.

As the Fellowsiip Commitice meets the
first of April, we shall be glad to have an iumediate
I'eply’.

Very truly yours,
viDR ok A
k] H 'u','j

llinnaapolis, llinnesat.a



47 Camp Street
Providence, R, I.
March 7, 1932

Mr, George Re. Arthur [
Julius Rosenwald Fund et TN |
Chicago, Illinois

My dear Mr, Arthur,
I have found Mr, Charles W, Buggs a brilliant and deserv-

- "-"""—"'H"'-Ih-m—--a-“ i
ing student. I feel that he should be encouraged and aided in his studies in

bacteriology. Mr. Buggs should be able to contribute to pure bacteriology as

well as to its applied medical aspects.

Sincerely yours,

S bl Nad T
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Mr. George R. Arthur
Rosenwald Fund

900 Homan Avenue, So.
Chicago, Illinois

Dear Mr., Arthur:

Some time ago Dr. Johnson visited this
institution, and I asked him if there was any way in which
I could be of assistance in furthering the development of

Mr. C. W. % s, wno is at present doing graduate work with
me. Dr. Johnson suggested that I write to you.

I have found Mr. Buggs an exceptional indi-
vidual, and I am very much interested in his development. I
recognized from my contact with him in general class work
that he had umisual ability as a student, and he has, with
great ease, developed remarkable technical ability. During
the past year I have had the opportunity to observe his
capacity for carrying out investigative work. For his Master's
problem, I assigned him certain studies on the virus of herpes
encephalitis, and in doing this work he demonstrated that he
does have the ability to do indevendent research. I feel
that Mr. Buggs should be given all possible opportunities

for developing his scientific talents, as I bDelieve he will be
a very useful individual.

If at any time you wish a detailed report of
Mr. Buggs' activities here, I shall be most pleased to furnish

it.
"R. G G.;reen '
RGGH



FISK UNIVERSITY
DEPARTMENT OF SOCIAL SCIENCE

NASHVILLE, TENNESSEE

CHARLES S. JOHNSON
DIRECTOR

Mr. George R. Arthur
Julius Rosenwald Fund
900 South Homan Ave,
Chicego, Illinois

My dear Mr, Arthur:

I am sending a copy of the letter from Charlege:
) 3.0f the University of Minnesota, and as a preliminery to
application for the next logical phase of his fellowship, that
of%Bustaining ar fellowship at the Pasteur Institute where ad-
mission has already been secured. I am suggesting that he
write to _you for an spplication blank although this may not

have been necessary. At any rate you can let him know the pro-
cedure for the next step.

Sipcersly yourd),
L

csj-n
encl



UNIVERSITY OF MINNESOTA
The Medical School
Minneapolis

218 Millard Hall
COPY December 18, 1931

Dr, Charles S. Johnson
Fiek University
Nashville, Tennessee

My dear Dr. Johnson:

The fall quarter has just about come to an end, for formal classes, and I
am now preparing for two weeks of intensive work. "Intensive" can hardly
describe the work I have before me., I have at least a dozen things to do
and only fourteen days in which to do them, I hardly know where to begin.

I don't think you know my program for this year. I am doing my entire mi-
nor (physical chemistry and biochemistry) this term, and if we are fortu-
nate enough to go to France the doctor's degree will be rather easy to
earn on my return. As a matter of fact, all I would have to do would be
to put in "time", My main problem at the present time is to get away-
from chemistry long enouzgh to study for my oral examination for the Mas-
ter's degree. I should have taken it this quarter but just couldn't find
time. And yet, I won't say that I couldn't find time, I think the

truth is that I haven't made such a2 big effort, knowing that there was no
rush, and that I had three whole quarters in which to take it. Guess I'll
make a try during the winter quarter., Fortunately, my thesis was written
during the summer,

My last letter to Dr. Plotz remains unanswered. However, no early reply
was expected. Nevertheless, I would be glad to hear from him with re-
ference to the Institute., You'!ll remember, of course, that both the
Pasteur Institute and the sustaining fellowship are in the future. I am
not pessimistic; just don't like the idea of counting one's chick before
they arrive,

Soon after I reéeived word from Mr. Arthur about the present grant I re-
ceived congratulations on being the recipient of a fellowship to Europe.
I don't seem to be able to make these people understand that I have not
received a foreign fellowship. The net result has been to convey the
idea that I am rather modest,
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Dr. Green informed me this week that I had been chosen to work with him and
Dr, Lerson (Head of the Department) on humen lethargic encephalitis, The
findinge will be publicthed as a cooperative effort. I continue to get breaks,

I would appreciate hearing from you any developments, if any, that might
have taken place since our last communication. If I remember correctly your
board meets in February, I am hoping that my second request will be brought
up at this time so that our plans may be completed. It would be rather nice,
and I suppose quite necessary, to hear from Dr. Plotz before that time.

Trusting that everything is well with you and wishing you the best of the
Season's Greetings, I am

Very sincerely yours,

C. W. Buggs
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809 Aldrich Avec,N.
Minneapolis, Minn.
June 23, 1931.

0,5/1_,{4 . "'C
Dr. Charles 8. Johnson - : )ﬂ
Fisk University

Nashville, Tennessce.

Dear Dr. Johnson:

Inclosed are the various papers you requested
and my letter to 'the Rosenwald Fund. I fear that my
letter is rather lengthy and does not conform to the gene-
ral form of request for & Fellowship, but I have simply
tried to tell my story as clearly as possible, and to
impress upon the Board my intense desire for further study
and my great need of financial assistances

I have said nothing about the amount of money
for transportation to Europe, except to request that it
be considered. Likewise I sald nothing about expenses
in Europe as I have not been albe to draw up even a ten-
tative budget. I am leaving this up to your kindness.

There is also another matter which I left

out of my letter. I stated my financial condition, but
in asking for the {600.00 to attend school here I said
nothing about granting a sum of money Lo take care of my
debts. I don't know whether this is in order or not, but
T would like to start out free of debts. I have a bill

of $75.00 from Dr. Je. We Crummp. This was incurred during
the months he treated Mrs. Buggs for her injured shoulder,
Wle have been unable to pay him regularly and would like
to see him paide I am also in debt to Miss Brown. I
donkt know exactly how mmch, but it covers broad for
seven wonths. If &n additional $200.00 could be secured
to liquidate these debts it would be greatly appreciated,
as $200.00 would make quite a big hole in six hundred.

In looking oyver my transcript you will ob=-
serve that it is not complete. Grades for the spring
gquarter have not been reported as yet. At least mine
have not been received in the office, I also wish to
call your attention to the fact that two courses I took
during the spring quarter have not been entered on the
transcript, elsdf the grades recorded "sat" and "in prog".
That course is a three guarter course and no marks :
other than "satisfactory and®in progress are given until
the entire course is completed.



Mre Re Ge. Elzy has asked mé to write lire A,
L. Jackson in Chicago and let him know the nature of my
work . He said that ur. Jackson had quite a bit of in-
fluence with the internal orgenization of Provident
Hospital and that perhaps he could be of help to me. I
have written lir. Jackson, stating that I was making
application through you to the Rosenwald Fund for a Fel-
lowship, and that I would be glad to let him know more
about myself and the nature of my work here. I hope
this communication to lir. Jackson meets your approvals.

I hope I have enclosed all the material you
requested, and that my letter to the Board is suitable.
Of course you can leave out that which is not suitable.

Wishing you much success in your endeavor in
my behalf, I am

Yours very truly,

(2

Ce We Buggse
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March 5, 1931.

Dear lr. Buggs,

I wish to reply to your letter of Feb. 23, which has
just arrived. 1iy friend liss Elizabeth Walten has already
written me about you, as well as to give me a letter from
lir. Johnson and another from Dr. Green.

To answer your questions briefly and to give you the
actual facts, let me tell you the following. There is no
actual position open at the Institute at present. Vhen I
spoke with lir. Johnson I intended to convey the idea that
I would be interested in helping some able Negro to obtain
a good training at our Institute. I am still anxious to
do it. Judging by what lir. Johnson says and especlally
your recommendation from Dre. Green I should say that you
answer the qualification I do believe with Dr. Green,
however, that you should considepr coming over here un=-
til you have had & prio MWng at home and are ready to
undertake research work here. INg¢nce suggest that you
continue your work in UeSe for other year. It is
exceedingly important they you speak and read Frence rather
fluently. TUnless you d ou will lose & considerable amount
of time here, You should 80 be able to réemain two years.
I feel that most people who cswe here for study do not re-
main long enough.

If you are able © 1fi1l these requirements, and
provided I csn arrange your work as I hope to, this would
be my plan. You 1d begin working at the Pasteur
Institute in & ddfimite laboratory. Depending upon your
progress you will\either)/remein in one laboratory or visit
and work in severalat rious times. During the winter
of the first year you should follow the advenced courses
in Bacteriology given at the Institute. This is exceedingly
valuable and interesting. The lectures are given by spec=-
ialists in each branch. During the second year you would
continue your work at the Pasteur and then begin working
at the Institute for Physico-cheunistry where I also have
a laboratory. I regard this a&s of great importance.

Will you please discuss this with Dr. Green snd give
me your reactions to the various thoughts raised here.
When I receive your answer I shall consider your plans
further.

Truly. yours,

MAY . s . Harry Plotz.
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Please attaeh photograph measuring not more than 2nxat

APPLICATION FOR FELLOWSHIP

JULIUS ROSENWALD FUND, CHICAGO, ILLINOIS

900 South Homan Avenue

Date }Mﬂf‘: 1932

PERSONAL HISTORY

el e ()

Present address ... QG D SA AAA

Name in full ..

Permanent address

Place of birth.. _.Date of birth. \.A

Single, married, widowed, divorced....... W\ AMMA- e 55 5 A 6

Name and address of wife or husband hl kﬁm /E s A BTD

Number of children.. ... .Age and sex

Dependents..... .. To what extent.......... ; ........ ( ?) ~Relation........ (A.)

Father's name . 9‘0‘9\4\\ l-b IAQIAQ ,_._..AddreSs,.MT_Jn,Occupation_. A /

HEALTH OF APPLICANT

=y 3 —_— —— st -
Weight... {30 Height ‘5’” Sz Previous illnesses. ...
flet inches details and date
Ilnesses during past twelve months...... o i, oA ™

Physical impairment—degree and how long existing

Have these been acted upon?

General health of family... .




EDUCATION

Give a summary of your education in the following form:

Degrees, Diplomas,
Name of Institution Period of Study Certificates
(give dates)
ACADEMIC: S} Ox&_ -
High School : Bar 0@AUAD, [9)2 - 1324 ("W‘;ma ,,,,,,,,
Normal
College or
University {42\-! -1928% AoB 1928
Graduate
PROFESSIONAL:
Music .. i s i e e L S 3
=y . = -..-G“? M-S § 7
Technical
ACCOMPLISHMENTS

Positions held (professional, teaching, scientific, administrative, business):

Name of Institution
or Organization

Title of Position

Years of Tenure
(give dates)

Under Direction of

wai) 192.8.-192.9

REFERENCES

Submit a list of references from whom further confidential information may be obtained:

Name of Reference

Where and in what way does this
person know you?

Address

Yoz s i Ul




Give a list of the scholarships or fellowships you have previously held or now hold:

9«.&1, ...... 1951 -

Present position? e L NS A To oo Salary? e
Do you seek further training for this or another position?....... ... i What and where? }Q'QIA;J-
}:Iave you positive assurance of a position after completion of further study?..... o

If so, what is the position? == rre

By whom is assurance given?

What course of study do you wish to take?.. ,f

For what degree are you working? p f 7 L M o A N, ... T DS W

What institution offers best opportunity for this study?___gn., :'.E'J-m Vqu\Lt/Q;.JL/I hW'

When does the course begin and when does it end?. .. . (AL

Have your credits been accepted without condition?

Courses you propose to take:

Major . ﬂ e ,ﬂ/é:r—y? e T e Rl SO s W N
o /.”.aﬂmé;..,,? .

What financial assistance can you depend upon from present employer, school, family, or organization?...........

e /}Zm

If you are a student and employed outside of school, how many hours per day do you work?

What are they? =
Where employed? e S How much do you earn? 7
Will this continue? #d How longfoamwacneac s

What is the total amount required for the proposed period of study?.,.,,,,,},.,...,..,... O O A P P 7

Hom can you provide? e =




SUBJECTS STUDIED SINCE COMPLETION OF HIGH SCHOOL

Please group courses by subjects, such as English, Science, History, etc.

Number of

Name of Subject Institution (school or college) e istars Year
%‘M W Wt raniai. (92 St —~ 92 s
P &AQ/LM/O M i
d D AAAL I: [¥7 M - y

-

AA
7 .
(’Z‘M“:’Zﬁtﬁ‘ﬂ '

(OVER)
4



In addition to filling out the application blank, we are asking that you write an essay of not more than five
hundred words, stating the major problem in your field, as you see it, and your reason for believing that additional
training will enable you to help solve that problem, or, at least to make a contribution as a result of a wider experience.
(Please use pages 5 and 6 for this essay.)
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JULTUS ROSENWALD FUND

4901 Ellis Avenue &:‘Hg D(
Chicago, Illinois LA F)\SM

The Julius Rosenwald Fund is making a review of the Negro fellowships
which it has granted during the past seven years. Since an appraisal of our
ectivity thus far in this field will naturally have some effect on future policy,
it is requested that all persons who have received fellowship grants from the
Fund cooperate by filling in carefully the brief information asked for on the
following blank and returning the information promptly to the Fund.

Name BUGES, Charles Vesley

e il A

Position at time grant was made graduate student at U of Minnesota,

Specific purpose of the fellowship study To earn the NMaster of Science

—and Doctor of Phnilosophy degrees.

Subject studied under the fellowship (or special work accomplished)

Major, Racteriology: Minor, Biochemistry.

Institution at which fellowship study was carried on (or, if no specific institution
was attended, state nature and place of the work carried out under the grant)

Imiversitvy of Minnesota, lMinneapolis, Minnesota.

Present position or ocoupation sgssigtant Professor of Bi ology,

Dillerd University, New Orleans, lLa.

Your opinion of benefits received from the fellowship/rphe grants from
\

+he Julius Rosenwald Pund made it possible for me to remain at

_‘the_ﬁnjxepsigyg for without the grants I doubt that I would have

heen gble to wake it financiallye. The grants also brought that peace

of mind. devoid of the major problems of financing one's education,

+that is so essentisl for representative work.

Other reports or comments may be
written on the back of this sheet



JULIUS ROSENWALD FUND
900 South Homan Avenue
Chicago.
19%1-193%

CONFIDENTIAL YEAR 9501977

a—=luss

Name Charles

Address  Unive

Present Address 809 Aldrich Avenue. Norih. ilinnesnalis

Occupation Student (eraduate) in field of Bacterialc

oo Tara ot ooor

Plan. i

Ald Lo secure further trsainin in Bepterioloagr hafore cain. 4
= . e

Pasteur Institnte. Paris

Comments Thinks indenendently

End l > b inititetd n,_-,’__,-=_~;_,-_p'i']_,_1-n!- gemnoes ~4f
orgenizetion, rare technical ability
1

B. darehaonse Cal

Applicant's References [io=n 8 [0 Fard, lniversity of dingesot:
g E o [ o PN 1}
President S. H Lfropher = loreholice Lolless

Ur, Charles S. Johnson

Other References

Action of Standing Committee

T4 o TalarTs
dune. ot =800

S S TaTale
LDTLL — =300




‘With a wide reputation ag one
of the most brilliant of the young-
er gcientists, Dr., ?hw gﬁhﬁ
”’ was recently appo
: charge of the Biology de-
partment of the new Dillard Uni-
versity, whick is to open in New
Orleans in September., Dr. Buggs
made an extraordinary record at
the University of Minnesota.
where he was slected to Sigma
Xi, National Honorary Scientific
Society. F he held
the She nne

c

‘at

Y ~ . (ANP Photo.) |

DR. CHAS. WESLEY BUGG

" Sigma Xi, national honorary

scientific society, has made an

award to Dr, Bugge, assistant
jology at Dillard
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day 5, 1938

idy dear Mr. Buggs: In & conference with Edwin R.

Embree, President of the Julius
Rosenwald Fumd, yesterdsy we discussed the guestiom of
an additional grant which will emsble you to obtain suf-
ficient data for your Doctor's disssertation. ¥%He are
pleased to advise you that the Fund has made you spother
grant of $200. ¥We hope you will be able to suppleaent
this azount in order %o carry you through the suamer
montha., It is very seldom that additional graats are
made by the Fund, but after heuring sbout the spleadid
work you have dome at the University of ¥dimnescta from
Dr. Lsrson and the hergi¢ =fiorts on the part of lrs.
Baggs, Mr. Embree felt that the Fund should stand behind
you for at least another suumer with the hope that after
you receive your Ph. D. Dggree you will secure you in-
mediate work at Howard University or elasevhere.

¥e hope you will be uble to
gecure all of the money you need not oniy to finish
your univeraity work but to pay your movin: expenses to
Howard University, should y.ou secare & position there.
If you thiak it worth while dr. Labree would be willing
to srite Dr. Adams, Head of the Medical School st
Bowerd, i you have any dirficulty closing the agreement
with bhim.

Very truly yours,

owHOLARS

n-';'_..‘

1“
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| _apeAd 28, 1932

Dear Mr, Buggs: At a wecting of the Comuittee on

Awards of the Julius Hosenwsld Fund
held some days ago, yowr application was considered.
¥e are all much impressed witi the record of your work.
Ke should lixe, if possible, to continue to help in
your studies.

Unfortunately we have hed to cut our
fellowship budget to only a fraction of what 1t was in
foruer years. WHe are, therefore, unable Lo wake graats
of any large amowmbts. ILL has occurred to us that if
you coatinue your work at the Unlversity of Ainnesota,
as I understand you propose to do, your expesnses might
not be very high. VWe siaould be willing %0 wske a grant
of §75 a month for a twelve month period, that is $900
for the yesr beginning July 1, 1852. I am afrald that
this is the most thal we can do, and I think it only
fair to say now that thare is no ligelihood whatever of
a renewal of this grant beyond the coming yesr. If this
assistance will snable you to continue your situdies eof-
fectively, we shall count it an homor to be able to
cooperate in this manner.

Vqry truly yours,

EiE: 6LU Eowin R. EMBREE

e, Charles Wesley Bugys
808™A 7
Minneapollis

% -
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SCHOLARSHIP

ACCOUNT_____Sicholarships & Followghips == APPROPRIATION No..  2081-12

NAME OF STUDENT—“‘-W-
ADDREss_________ 800 Aldrich Zvenue, No.

INSTITUTION University of Uinnescta

RECOMMENDED BY. —

STATEMENT OF QFFER
& Rt 7/1_/ Sl:
91 have the honor to inform you thet at a meeting of the Commitice on
Pellowships of the Julius Rosenwald Fund, you were awarded a grant of

£600.00 to study bacteriology during the year 1931-32.7

|
AMOUNT OF OFFER__________4600,00 PAYMENT DATEs_July 9, 1831 - #100,00
CHECKSPAYABLETO______Self ~_ £50.00 a month bezinning September lst
TIME PERIOD OF OFFER_____(n@ year  Final payment June 1, 1922, =
Pt 1

APPROVED BY W AUTHORIZED BY. Z%_

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION AMOUNT




ACCOUNTSsholarships—and Fellowships——— APPROPRIATION No.gyewm—e

NAME OF STUDENT—ua&f-tee—he»aiej—m —
L <1 &

|

ADDRESS 855 Xdrich Avermr; e
Minnesnolis, dimnccate
INSTITUTION

RECOMMENDED BY

STATEMENT OF OFFER

FRYE +a lip _-‘1 > «q ;”f’ ’g/""

AMOUNT OF OFFER—200 PAYMENT DATES—§ut———#5—Huroh—1—$78—
CHECKS PAYABLE TO-Seif Juse—3 76— dov, 1 75 lpril 1 75—
TIME PERIOD OF OFFERZ&e ¥sax Julyl 95 Dpoo, 31 75 Max 1 95
u , :- Ts P - ~ ;iiﬂ E ; ?E
L= ~
2 Jept, 75 f
APPROVED BY B-ﬂ“f “ - AU'ﬁ-IORlZED BY— Reb, 175 ,
=Dg
—
DATE EXPLANATION AMOUNT || DATE EXPLANATION AMOUNT




ACCOUNT et o §7ie

i Sl ianibbod APPROPRIATION No.—5152-13
NAME OF STUDENT: e
ADDRESS '
INSTITUTION ——— &L-&me-au‘;a
RECOMMENDED BY

1 ¥4, . - i
2L GRA e
s £ e e . - Tipt me  wrew i L : 2 el
e —_ - 2 r =t AT ar Ea -y I Tk AW WWITL
errean | 00 - g & 4 L
. Co— Rty = IS amoun’'
in IMisr 0 - H
orde g

AMOUNT OF OFFER

Tt

Pl e v

CHECKS PAYABLE TO

Tl

TIME PERIOD OF OFFER——zze -

PAYMENT DATES—

APPROVED BY 5‘"’-?’{ AUTHORIZED BY. S 2
PAYMENTS
DATE EXPLANATION 1l AMOUNT DATE EXPLANATION AMOUNT
-!-/("-\‘u_d 0 bax \V‘ — "Nrkf ,-" 25
7  §




UNi1vERSITY OF MINNESOTA

Tue MepicaL ScHooL
MiN NEAPOLIS

DEPARTMENT OF
BACTERIOLOGY AND IMMUNOLOGY

June 20, 1931.

Fellowship Board of Rosenwald Fund,
New York City, N.Y.

Gentlemen:

My recommendation of further advanced education for Mr.
C. I. Buggs is based upon a full year's work in this Depart -
ng which time I have carefully considered his possi-
hilitlaa.

In class work he has demonstrated that he is a good
student. During the past nine months he has been doing
vanced work on & comparative study of herpes encephalitis and
epizootic encephalitis of foxes, and has shown rare technical
ability. 1In this work I have found that he thinks independent-
ly and has initiative. I have required of him considerable
library work and this he has done with completeness and excel-
lent organization.

Mr. Buggs has umusual technical ability coupled with
the qualities of a good student. He is worthy of careful
training and should become extremely useful as a medical in-
vestigator, or in hospital technology. My advice to him has
been to secure, if possible, another year of advanced study
in the United States, followed by two years abroad, preferably
at the Pasteur Institute. He needs another year at an Ameri-
can university to fill out his fundamentals. Two years at the
Pasteur Institute would give him advanced technical training
which he is capable of absorbing.

Yours very trmly,

Bl e

R. G. Green. i

RGG:L



ACCOUNT. Negro Fellowships APPROPRIATION No. ﬂ"'?‘ O
NAME OF STUDENT. Cherles W. Buggs
e LT SR o ER R
ADDRESS : i

380 + 63 L
S A TN N e WO
Pty aleisis il

STATEMENT OF OFFER
WCH to Doctor Buggs - 4/18/42:

"It is a pleasure to inform you that you have been selected by the Commitiee on

Fellowships of the Julius Rosenwsld Fund to receive s grant of Two thousand

two hundred dollars ($2,200) to essist you in currying forward your studies in

zoology and research in the embryology and physiology of marine life at the

University of Chicago and st Woods Hole for a fifteen-month period. In the

event that you are called into the armed forces before you can begin work on

this project, it will, of course, be impossible to hold the fellowship for you."

AMOUNT OF OFFER ‘21299 PAYMENT DATES

CHECKS PAYABLE To_Charles W, Buggs
TIME PERIOD OF OFFER-Pifteen-month period

APPROVED BY AUTHORIZED BY

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION AMOUNT




CROSS REFERENCE RECORD

FIRM NAME ox SUBJECT FELLOWSHIPS

BUGGS CHARLES W FILE NO.

DATE remarks DT'e Buggs was previously granted a fellowship

In IY31-33. This material iIs In separate folder
in granted paid-up file.

SEE

FILE NO.

DATE

FILE CROSS REFERENCE RECORD UNDER NAME OR
SUBJECT LISTED AT TOP OF THIS SHEET, AND IN
PROPER DATE ORDER.

THE PAPERS REFERRED TO SHOULD PE FILED
UNDER NAME OR SUBJECT LISTED UNDER ''SEE"

SIGNED

YAWMAN a0 FRBE MFG.(0.

ROCHESTER, N. Y.

FORM NO, 099CR



SCHOLARSHIp

July 1, 1931

My dear Mr, Buggs: I have the honor to inform you that at

a meeting of the Committee on Feilowships
of the Julius Rosenwald Fund, you were awarded a grant of wo.,‘
Yo study bacteriology during the year 1931-195Z.

It is our undersiancling that you plan &
Yo continue your study at the University of Hinnesota.

Further eorrespondence concerning your
work, the procedure in payments on the fellowship, and otherg
detalls should be carried on with Mr. George R. Arthur of this
office.

The Trustees and Officers of the Fund
take much satisfaction in being sbie to cooperate with you
in your plans for further study.

Very truly yours,
i Epwin R. EWBREE

lir. Charles Wiesley Buges
go¢ ATITISR Avenue, Ne

Minneapolis, Minnesota
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