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My dear Ur . Embree : 

I should like to admit a.t the outset that I run behavjng l. e an indj viaual 
who is entirely confused and frustrated . Th:is is especially true in view 
of the letter I wrote you a few days a.go . And for fear that I w:ill give 
you an even worse opin:ion of my ab1lity 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 
occupj es a vantage pos t:t on such as you do , and for tf:d s reason I am re­
spectfully asking if you will favor me with your candid opin on on the 
matter I will presently relate . I wish to as~mro you tha..t I have the 
highest regard for your op:inion and am turning to you as a source of 
help . I hope this rel:iance on your opjfi.ion will not prevent you from 
writing me frankly , for I sincerely bel i eve that there comes a t5me in 
everyone ' s life when sound counsel or the op:'. n:ion of others is needed . 

I haven ' t found three persons jn Detroit who agree vdth me that I a.m 
do :'. ng the vl:i sest thing by return:tnr, to Dillard . They all po5nt to the 
very wholesome jnfluence my presence at 1/ayne has had on race relations 
and say that they fear a step backwards will be taken if I leave . I 
have definite reasons for bel1eving th.at many years w:ill pass before 
the med cal school considers another Nee;ro for a teaching post , if I 
should leave . This belief is strenghtened because my leav-lng will bring 
to a halt the present researches in surgical bacteriology and will 
severely hanaicap our teaching staff . On the other hand, if I shoula 
remain the i':i old would be open for add:i ti onal appointn,ents . A case in 
point uas the a.ppo:tntllient of - 1,lrs . Bertri ce Ste1-:art of Chj cago to the 
post of research technjc~an in the department of surgery. As for my 
ovm advanc·ement , I have been told tba t I can go as far as my abilj ty and 
industry vti 11 carry me . 

My request to you 5 s this : /ill you be so kind as to tell me in which 
of the two s i tujt:!ons you th:tnk I have the larger opportunity for making 
an outstanding contr51:ut i on to the culture and development of my peopl e? 
Your opinion j s earnestly requested , and it is \Ii th a. great deal of 
anxiety that I await your reply . 

Very sincer~ .~ours , :p~.~r-
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1/ithout makjng a. long story too long , I will begin my reply to 
your letter of Hay 15th by stating that when I ind~cated to my 
superior colleagues here the possjbility of my returning to 
D:illard {I had already been appointed) a number of overtures 

ClJ 

uere made in attempts to have ne remain . V/1th pardonable pr5de , 
I knew that I had :Injected nev, life into the bacteriology de­
partri1ent , had set a pace for good teaching , and was do:1 ng the 
major port5on of research for m:r 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 A~ents of the Off:1ce of Scientif1.c .Research 
and Development , and I have been an active n1ember of the staff 
from the very first week of my arrival . ) I was sure that I vrould 
be pressed to remain, both by my own department and the department 
of surgery, and for t h is reason I urged l11r . 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 l!r . Dent ' s very kind inv1tat1on to return 
to D~llard w:l thout consulting anyone , not even J.lrs . Buegs . 

I was quite unprepared, however , for the extent to which my 
colleagues were wj lling to g o j n order to have me remaj n here . 
I haa always thouf,ht that I vr: shed to study medicine, and vmen :l t 
was arI•anged f'or me to enter the freshman class 5.n July and con­
tinue the research :in surgical bacteriology at a salary alrr1ost 
equivalent to my teaching salary, I thought it well to cons1der 
once and for all t me my desires , both fron the standpo:tnt of' what 
I r10.nted to do :!n 1 fe and what personal sat1sfact~ons and joys I 
wjshed to have - th s irrespective of my contract to return to 
D1llard. It was necessary for me to obtain admission to the 
freshman class at once , jf I had any jntent:lon of entering this 
year , and for this reason I presented my applicat1on before I had 
decided what I was going to do . I v1as granted admiss:ion to the 
freshman class on t h e 10th of this month, the requests for re­
commendations , as sent to you, being necessary formalities . 
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Up until about ten days ago it was impossible for rne to reason 
for myself as so many persons , both wj thin and wj thout the unj -
versjty system, were jnfluenc:ing me to remain . All of the 
areu,ements for wy re turn to Dillard that I had for111ulated in the 
solitude of my own chamber were torn apart , and nice pictures 
were painted for me of the opportun ties I have here for personal 
growth, the added prestige a medj cal degree would g~ ve me , and 
the 11 pots of money" I would make , especially because of my con­
nection with the college of med5cine . Three of my friends in the 
city 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 . 

Hor,rever , I knew w:i thin my soul that I v,as not doing the th5ng I 
wanted to do . I knew that 1 vms be i ng influenced against my own 
judgment to remain here and study medicine , just as I had been 
influenced to remain at Dillard . At D5llard I had had the courage 
of my convict:i on and had broken my ti es to come to Hayne . I sav, 
no reason why I shruld not continue to trust my own judgment . So , 
I ca.st off all out s:i. de j nfluence and talked over with r.:a.ggi e the 
th:ings I wanted to do :i.n l:ife that would contribute most to my own 
personal satjsfaction and happiness . I indicated to her that the 
things I wished to do di d not :involve med:i_cine or 'Uayne University, 
but D5llard . I have known this all along , even before I left 
D:i. llard for Via.yne , but had I remained at Dillard there would have 
l:i ngered the uncertainty of just what I wished to do . Com:'! ng to 
V/ayne has definitely fixed my goal in li.fe . I know that it is not 
mectl cine ; I know that it j s not achieving so- called prestige a.s a 
NeBrO professor in a white institution; I know it -ls not ach:ieving 
recognition as an invest gator primarily . I have confirined my 
belief that the contribution I wish most to make i s the development 
of a pre -medical curr5culum a.t Dillard second to none , while a.t 
the same time contr5buting to the development of D:1 llard as an out ­
standing institution in all of its Divisions . I have also con­
fjrmed my belief that I am at heart a pure scienti_st and will find 
great er satisfaction and expressj on for whatever sc1 ent:i fie abi li ­
ties I have in followin~ up the researches I began at Woods Hole . 
I have confj rmed my belief that for me the everyday happinesses and 
joys derived from v10rk and of bejng alive are to be found with our 
friends :in New Orleans . 

For these reasons I talked with hr . Dent a fortnight ago and in­
formed him that I had no intent:on of rerna ning here , e5ther as a 
11ember of the faculty or as a medical student . Uy applica.t1on for 
admi ssj on to the freshlllan class has already been vr.i thdra.vm . 
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I have related these things , Ilr . Embree , for two reasons . First , 
as an 5ndiv:idual and as Pres5dent of the Juljus Hosenv,ald 1'"'und 
you have for more than a decade shown an jnterest in my develop­
ment . I shall never forget the talk we had w th IIr . Dent pr:.i or 
to my selection as a RosenVlald Fellow . Every tilfle I have been 
tempted to break my promise or contract I have thought of you . 
As an indjvjdual jnterested jn me I v1anted you to know my story. 

Second , as the Julius Rosenwald 1'"'und 1s 1nterested in the develop­
ment of Dillard, I wanted you to lmow that I am returning to 
Dillard without regrets , wi. thout any fears that I am "throwing av,ay 
an opportunity to achieve 11

• I d:.i d not ask !Ir . Dent for any 
commitments , for I lmow that he is interested in build:.ing a strong 
college , and if the colle0 e grows I am sure that I will gain in 
stature with it . 

J';Iy v,ork here has been stimulating and profjta.ble , 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 jf there has been one who objected to being taught by 
a Negro he has not ev1denced his objection. 

With the kindest of regards, I am 

Ve~; t::,l:;:~ 

C • W • Bug; (/ (/ 



May 15, 1945 

De;.r Doctor Buggs: ·rhe enclosed applicfttion 

for~ hes come to Q 8 

fro@ t h~ Wayne University College of Iiledicina 

and I 6.lU not dure t hat I unti~r~tund th~ presant 

situation. J...re you t-lu.nniug to ent er thd Collega 

of iieJicine yolll'..>elf , or 1.., the que3tiunnalr9 f or 

some relHtive? I should be 611:td to assi3t you in 

this matter s.s soon h.S I ""'11 ,mli6ht.er.od in .rag:ird 

to Jre~ent ~lans . 

ERE*SO 
Enc. 

Vary trulJ' you-rs, 

EDWIN R. EMBR-t:. 

Dr. ~hEirles ff . ~.,j'-!]111i11Kwf.· §.._ __ ...,,..,7 _ ,..,., .... , .... ..,. ..... : 

Wayne University 
lJetroit , Micbi~a.n 



J anunry 11, 1944 

Dear Pres i dent Bow: I congratulate you on t he 
appoinw:ent of Dr. Charles W. 

Buggs . I ha.ve known of hi s work f or many ye~r s and 
regar d him as one of t he most creative of the younger 
bacter iol ogists. Re has capacity for origi nal re­
searcb &nd a gift f or teachi ng. The bppoi ntaent i s 
brilli ant on i ts meri ts. I t taltes on special sig­
nificance in showing that Wsyne Univer;.;i ty i s able 
to r i se above prejudi ce and ~ppoi nt Members of i ts 
staff regardleJs of race, cr eed or col or . You have 
done a f i ne t hi ng both f or science and. f or democracy. 

ERE: SO 

Presi dent larren E. Bow 
Wnyne Uni ver sity 
Detr oi t l, Mi chi gan 

Very truly yours, 

EDWIN R. EMBREE 
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November 2 , 19/.J 

Deer Doctor nt.ggs : ·rn •. nk you for your l otter 

of Octob~r 26 . In ue~~lf 

ere 1'3uving there , 'but I cong:t·u.tlli.hi.e ;you or, i..l:.e 

r'e:.lcwuhi p . ife arG p.i:oud to ilav~ Li!.ci ;,,our W;;.OEi on 

our lists . 

Dr. c. i". JBuggs 
D111ud Univor$ity 
Divil3ion of tne Sciences 
No·o Or l oans , Louisiana. 

Very t.rt..ly yours, 

EDWIN R. EMBREE 
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Mr. Edwin R. Embree 
Fulius Rosenwald .Fund 
4901 Ellis Avenue 
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My dear Mr . Embr ee : 

DILLARD UNIVERS ITY 

NEW ORLEANS 

October 26, 1943 

ERE if It?! 
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I feel i t necessary to write this letter for two r easons : first , to ex­
press my appr eciation 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 Fellowshi p with the Julius Rosenwald Fund. 

Having been honored by the Rosenwald Fund with Scholarshi ps and a 
Fellowship, I am certain that your recommendation was given great weight 
in considering my candi dacy. And I am happy to report to you that I 
was offered, and have accepted, an instructorshi p in the Depa rtment of 
Bacteriology. 

It was most di fficult 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
self in rejecting the offer on sentimental grounds . My greatest concern 
was the verbal pledge I made to you and Mr. Dent - namely, that I would 
remain at Dil l ar d 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 conclusion that your advice to me, i f I had asked, would have been 
to give careful considerati on to what I was best prepared to do and my 
own desires. As I had spent four year s preparing myself for the fiel d 
of medical bacteriology, 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 t ook 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 m~ke every effort, in my new position, to 
prove worthy of the trust and confidence placed in me. 

With kindest regards , I am 

Very sincerely yours , 

e. LA>.· ;½ri-
( C, w)Ji'156il t.: 7/ 
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Dear Mr. Haygood: I enclose a letter which I have just 
r eceived from Dr G.harl~~::-W• J3~~~ who 

is our Professor of Biology and Head of the Division of the 
Sciences. Dr. Buggs is one of the most valuable members of our 
faculty. He has been here since the very beginning of the Uni­
versity, and apparently 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 appl ications, but if under the 
peculiar circumstances involved you can consider Dr. Buggs as an 
applicant for a Rosenwald fell owship 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. Ther e is pr obably a good deal of information about 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. 

AWD:C 
Enclosure 

Mr. William c. Haygood 
Julius Rosenwald Fund 
4901 Ellis Avenue 
Chicago, I llinois 

Air mail special del ivery 

Sincerely yours, 

(]JW--
A. W. Dent 
President 
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President A. w. Dent 
Dillard University 
New Orleans, La 

My dear Mr. Dent: 

DIL L ARD LJ NIVERSIT Y 

N EW O RLEANS 

March 16, 1942 

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 v,as 
my plan to make 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 sabbati cal 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 Univer si ty of 
Minnesota will reveal the fact that my graduate training has been that of 
a bacteriologist and biochemist and not that of a zool ogi st. Thi s has not 
worked a serious hardship in my teaching duties , for the techniques of 
learning and the over-all scientific maturity incident to the winning 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. I t 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 f airly soli d foundations, I need 
now to give attention to mor e academic pr oblems , 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 t each in one field and do r esearch 
in another, for this can only r esult i n a weaki ng of the department, in­
ferior teaching, and alienation of student interests. I feel that it i s to 
the interest of the University, the Di vision, and my department that I 
become identified as a zoologist and not as a bacteriologist or biochemist 
by training. fly previous training does , I think, put me in a unique position 
for acquiring the information, tools and techniques of the zoologi st, for 
the basic needs of the zoologist are the di scipli nes 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 
aid to the teaching of the courses presently taught here; 

3. To gain first-hand informat ion on the organization and i mplemen­
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 la.ck 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. Formal 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 finance 
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 r eferring 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, 



DILLARD UNIVERS ITY 

NEW ORLEANS 

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 ,dth reference to making application for a fellowship. 

Very sincerely yours, 

C . 6Jv. ~t'fV· 
c. w. Buggs fl I 
Professor of Biology and 
Chairman, Division of the Sciences 



hile College 
Hir'eStoloied'i 
Bacleri log isl 

DETROIT. - r. Charles W, 
Buggs, 37-year-o c1 bacteriologist, 
recently became the first colored 
person to hold a full-time posi• 
tion at Wayn• {Jniversity here. 

Already he has distinguished 
himself as a key figure in research 
on treatments for burns aod 
wound infections, having aided in 
developing one cure from the in­
side out. 

Work Called Important 
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
organisms and drugs which can 
cure them." 

"When treating infections in 
fleshy wounds or compound frac- • 
tures," said Dr. Buggs, "we iso­
late the micro-organisms, test 
their sensitivity to sulfa drugs and 
penicillin, and check the patients 
to note effects of dosage." 

Lung Treatment Sought 
The bacteriologist is also inter­

ested in treatment of lung absces­
ses in which anaerobic organisms 
(those independent of free oxy­
gen) are recovered. "1'1-tPs<> 1, , .,e 
not even been classified yet," he 
says. , 

Dr. Buggs, who came here from 
Diliard University, New Orleans, 
completed undergraduate study at 
Morehouse College, Altanta. He 
too a master's degree at Min­
nesota University, where In 1934 
he received his doctorate in bac­
teriology. 
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January 20,. 1937 

Dear Dr. BUggs: I have read ~ith much i nterest your letter 
of January 10 written fr-om the hei ghts of 

Pisgah. I think I understand your position and I certainly ap­
preciate your impatience. I do not , however , see any way by 
which thi.s Fund can properly help. ~ foundution cannot wi sely 
begin to help individuals in t.~eir regular ,,or k. f e can give 
fello-wships for preparatory st-ldies to a wide mober of prom­
ising .individuals and m:i can reue eenertl appropr iat i ons to in­
st1ty,tion.s and ilOVe.ments , but it we should beg-in t.o oelect 
in~i vid'UAl ~embers of a fnculty f or specinl assistance we •ould 
be, in effect , intorferine Hi th the administration ond poli ci es 
of the institution . So far as Dillard Univorsi ty ia concerned, 
we have froi:l. the beginning oade 3Ubstc ntiul contri!Jut ions both 
to the buildin&s and to current expense. I hope we can con­
tinue these , but I are sure they m.us t oon l,lnue to be m;_de to the 
general budcet of the University and tnat tno cons~ituted auth­
orities of that University must decide on ~he proper di vision 
of the funds to the various depart~ents and f aculty members. 

I recognize tne difficulties of a research 
scientist i n a small institution which has limited finn.nees . 
I think i t proper for su.ch an institution to make unusual pro­
visions f or exception , qualified ~embers of t.t.e f aculty even 
if t bis oeems to viola~ the priuciple of stc.ndardized demccracy .. 
The officers of the univer si ty rat her t han outsi de agencies must 
ma¼e the decisions as to which departments and which professors 
they will give special facili t i es. And t hen, of course, there 
is the problem of finding financial support for these special 
provisions as well aa for the r ecular budget. 

All I .can suacest i s toot you place your 
probl ems as vigorouszy as possi ble before President .lelson. I 
have no doubt tho.t he will sympathi ze with them. ?fuether or not 
he can find special financing is another question. 
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I r ealize that this must be a disappointing 
r eply to you, but I believe you will understo.nd and arr ee with 
our position. 

ER.l:Jli 

Dr. c. r,. Bugg s 
Departmont of oioloa 
Dill&rd unive~oit/ 
ue• Orloans, Louisiana. 

Very truly yours, 

EDWIN R. 



Mr . Edwin R. Embree 
Julius Rosenwald Fund 
5901 Ellis Avenue 
Chicago , Illinois 

t'Iy dear Mr . Embree: 
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In February of last year I sent you a set of inscribed reprints 
which represented the published results of the work I executed 
at the University of Minnesota as a student , sustained for two 
yea.rs and a summer as a Rosenwala Fellow . It is with rege.rd to 
a continuation of t h is work which I wish to direct your attention 
to . 

Since leaving the University of Minnesota I have been virtualJy 
isolated from the scientific world . First , because it is just 
about i mpossible for me to follow advancements in the several 
fields since I do not have access to libraries , and second, be­
caude it has been impossible for me to cintinue my resear•ches . 
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 mountain of Nebo . I have been 
premitted to look out into the promised land, but so far, I 
have been denied the privilege of entering. The question I put 
to myself is will I too die and be buried in the land of Moab , 
without even visiting the promised land. It seems as if I will. 

'j~ need not go into the matter of what preparation I have had 
4 

I\~"?, ?.J 
I for . doing independent research, for I believe you to be fully 

jt' av,are of the type of work I did as a student at Minnesota . I 
should , however , like to mention that While at Minnesota I 
outlined quite a number of projects which I sincerely believed 
I would be given the opnortuni ty to execute just as so.on as I 
located in one of our schools . TIME has brought me only an ex­
exution of the work by other men in my fiel d ; work which I had 
partially completed , but for which I receive no credit . 

I n September of last year I received a grant of $250. 00 from 
The Society of the Sigma Xi for work on j elly- fishes . I 
accepted this grant fully confident that I would be able to 
make a substantia l addition to it from other sources . I be ­
lieved the recognition of my ability and the importance of the 
project by Sigma Xi would act as a wedge i n 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 jellypfishes , and for 
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continuing t he work which was started at t he University of 
Minnesota . 

I should like to request a grant of $5000. 00 with which to pur­
chase equipment , supplies , and books for continuing my investi­
gations into the physiology and biochemistry of medusae and the 
electrophoretic phenomena of biological units . The work on 
medusae {jelly - fish es) will be conducted i n par t at Waveland , 
Mi ssissi ppi . I should wi sh to construct a mor e or less tem­
porary marine 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 permanent establishment of a narine biolo­
gical laboratory for teachers in t his section of the country. 

Five t housand dollars would equip me for permanent work, not 
only in the field of electrophoresis , but for quite a number of 
physiological , biochemical, be.cteriological, and zoolOGical 
p~o~lems . Indeed, the bulk of this equipment is indicated i n 
courses i n eenera.l physiology and bacteriology, cou1•ses whi ch 
we do not as yet offer . Once the equipment is purchased, the 
i nvestigations may be sustained by sums amounting to fro~ $100 
to $300 annuall y . 

In a word, l1r . E!Ilh:ree , 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 v1ill per­
mi t me to cont:tnu.e my investigations . 

I am inclosing a tentative outline of proposed researches . I 
trust this will serve to i ndicate something of the nature and 
scope of the work I contemplate , and that you will be disposed 
to act favorabl y tovmrd this request . 

V!i th sincere wi shes for the New Year , I am 

Very sincerel y yo1.tr"l , 

C!.. /4.i. ~~-
c. \/ . Buggs I f d 
Assistant Professor of Biology 
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A TENTATIVE OU~'LINJ-t~ COVEHING (I) AN INVESTIGA'I'ION I !-JTO THE 
BIOCl·lE?vITS1rRY A.1'TD PHYSIOLOGY OF rILDUSAE, Al-ID (II) THE ELECTRO­
PHORETIC PHENOMEMA OF BACTERIA . 

Investigation to be 
conducted by 

Location of Investigator 

. . 

: 

C. W. Buggs , Ph. D. (Minnesoauv 
Assistant Professor of Biology 
Dillard University, New Orleann , La . 

Dill ard University , New Orleans , La . 

Purpose and ImPo~tance of rhe Investigation into the Biochemistry 
and Physiology of Medusa.e . 

The Purpose of this investj_gation is to attempt to fill a de ­
finate gap in the 1mowledge of the physiology of digestion and 
the chemistry of medusa.e . '.!ith regard to digestion, very few 
accurate observations have been made , and there seems to be no 
li.tereture da~ing beyond the 19th century. A few of the early 
biolop,iRts , rfoller , Haller , the Hertwigs , and Fredericq, 
Krukenberg, and r oebius , during ti.ie last decade of the 19th 
century, have rPnorted on this problem, but no extensi ve physico­
chemical investigation seems to have been made . Gertner and 
Bateman have both reported on the water content of medusae , 
but we know of no work covering the chemistry of the group . 

Studies contemplated by the apnlicant should add materially to 
our knowledge of the chemistry and digestion of the Coelenterata . 
Further , such studies may throw new light on the general problem 
of digestion, and the physiolorical role of water in organisms . 
The chemistry of the group would be a definite contribution to 
the f'ield of b iocr, emistry . 

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: 

a . Analysis of the bell 
b . Analysis of the digestive tract 
c . Analysis of the tentacles 

( 4) The enzymes of medusae , 'Ii th a .study of optimum reactions 
for digestion. 

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

Bacteriology is a young science ; and in its infancy, it was 
crippled by being developed from the practical point of view. 
It v,as developed by men who were primarily interested, not in 
the nature of bacteria , but in whet ways bacteria v1ere responsi­
ble for some of the ills of ~~n, 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 made only after we have learned more about bacteria them­
selves ; only after we lw.ve 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 armamentariUln of the investigator , but they bid 
well to contribute important information concerning the elemental 
nature of bacteria ; information which, no doubt , may lead to 
new and v•orthwhile applications of he.cteria in rurtJ:iering man' s 
conquest of disease . 

The applicant has already made two worthw!'ile contributions to 
this phase of bacteriological investigation, and he feels that 
further contributions can be made if he is given the ~eans of 
continuing his investigations . 

In the follov1ing paragraphs , I he.ve outlined problems upon 
which I have already done considerable work. The completion 
of these problems awaits only equipment for continuing v1ork. 

Pl an of Investigation 

Problem I . A statistical 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 , 
and in many instances to diff~rentiate between biological units 
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on a basis of such differences . These average values , obtained 
from a supposedly rarnom sample of from ten to twenty individuals , 
usually ten, are derived , in the majority of cases , from parent 
pooulations that are hbeterogeneous with respect to the velocities 
of the individual cells composing the population. Statistically, 
this procedure falls into the category of the technique of small 
samples , unless a Rufficiently 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, 11 The knowledge of an average 
value is a meagre piece of information. How little is conveyed 
by the bald statement that the average income is 100 pounds 
compared with wra t we should learn if v,e were told how English 
i."1comes were distributed! " . 

The purpose of this first problem is to Rtudy the accuracy of 
electrophoretic measurements employing 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 ~0moreneous a sample of 50 
must be dravm in order to obtain a significant or trustworthy 
average . If this procedure is not followed, the average value 
must be calculated according to t~e tec}1nique of small samples . 

Problem II . The Electrophoretic Velocity of Physiologically 
Young Bacteria . 

Preliminary studies wi'th physiologically vouni cultures of 
Eschericl:1ia coli have yielded results which indicate that such 
cells migrate faster than adult cells . Theoretically, - t:tiis 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 , 
such eells should migrate at faster velocities than cells with 
high isolectric points . 

I f i t 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 ne.ture of tl:B 
plasma rnembrane . 

(Part of this problem has been published for me , but there 
~till remains certain portions of it Which are original With 
me), 
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Problem III . Chemical , Serological , and Electroproretic Studjes 
on Salmonella species . 

Preliminary studies show that certain Salmonella. species ma.y be 
distributed into the following electrophoretic groups : 

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

2 . Cultures that are very heterogeneous with respect 
to th.e velocity of the individual cells composing 
the culture , ann Hhich , on single- cell isolation, 
vield only heterogenAous cultures . 

3 . Cultures that have zero VP.lOcity, or a. velocity 
very nearly zero , and Hhich yield similar cultures . 

This study would be conducted in an attempt to learn if tr ere 
is a.ny correlation between the serological , chemical , a.nd electro­
phoretic properties of certain 8a.lmonella or~anisms . If the 
surface potential difference of bacteria is in part a. function 
of the chemical nature of the plasma membrane , it follows that 
chemical and serological analyses should lead to some degree of 
positive correla.tion "•ith electrophoresis . 

Problem IV. A Complete Investigation of the Electrophoretic 
Velocities and Disease Producing Propensities of 
the Green- Producing Streptococci . 

As yet , no investigator has attempted a confirmation 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 ~elated to problem III, but significantly 
different in this respect: green- producing streptococci are 
lieterogeneous with respect to the velocity of the individual 
cells composing a given culture . Rosenow has attached pathogenic 
significance to each of the freqnency groups of a given culture ., 
believing tre t the vario,lC velocities a.re closely correlated 
with biological properties , and that transmutations between the 
groups are functions of seasonal changes ., 1:1 tmospheric conditions , 
etc. 

Conetmplated studies involve : 

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

2 . Repetition of Rosenow 1s studies employing more ad­
vanced techniques a.nd electrophoretic cells . 
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3 . Sturlies on single- cell cultures of green- producing 
streptococci . 

Problem v. Influence of the Culture Medium upon the Electro­
phoretic Velocity of Bacteria . 

The applicant has already published data on the influence of 
growth, senescence , and death upon the electrophoretic velocity 
of oo.cteria . It remains to be determined whether or not 
electrophoretic phenomena are influenced b•r the type of c11lture 
medium employed, and its hydrogen ion concentration. !~any 
investigators have attributea varjations in their replicated 
data to the use of different culture media , but without adequate 
evidence in support of their contention. 

Respectfully ~ubm tted by, 

e.u. .,,~ 
C. W. Buggs {) 
Assistant Professor of Biology 
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fJy dear T r . Arthur : 
It seems as if I am really reaching the end of my 

formal education and at last I can breathe someHhat freely . 
ry thesis has been completed and filed . Only tne final oral 
exam is before me . That 1.vill corr.e around the first of June . 

Again I wish to express rry appreciation to the 
Julius ~osenwal d Fund for the suuport ~iven me in my under­
taking . Esuccially am I ~rateful to you for the personal 
interest sho,m in ny nrogress . 

Before sending out my 11 p)ea11 for a uosition I 
thouP:ht it ,·,orthwhile to see if you had any SU/?Q;estions . Jn 
the suring of ' 33 I sent out sor, ethirnz like tv:enty- f5 ve 
letters , but to no avail . ~nis year I am ~oing to limit ~y­
self t.o four or five schools . Dr . Adams inf or1ned rr,e some 
time ago that Ho1•1ard would not be in nosition to make s.nother 
addition to the Departrent of RRcteriolOfY before 19~5- 1 36 , 
so that I see no need for wri tinQ lfo•.,ard e a;ain . I should 
like to get so1.ething; at Atlanta University, hut Dr . Hope 
could offer nothin~ last year . I realize that my field is 
rather speciaJized , but in order to ~aise the standards of 
our s cbools such courses as bacteriolop:y 'Vill have to be ~i ven 
sooner or later . r:y main -reA Ron f'or rroing into this r i eld 
was that it was vi"ro-;i n as far as we were concerned. I see no 
reason why Atl9.nta lTnjversity should not begin the teaching 
of bacterioloQ;y . 

~v trajning the last ~~o years bas been largely in 
the field of chemistry , end I feel anequatelv nrenarerl to in­
struct in two fields of ~nen1istry which I feel sure are not 
offered to any extent at Atlanta. University or J1orehouse . 
These fields arA colloid cheniistry and bioc1--1er.1istrv . I 
could easily divide wy ~irue between bacteriology and one or 
both of t~ese fields . The three are intim.'ltely connected. 
You mav recall thAt n,y thesis was t·1orr.en out in colloid chem­
istry ~applied to bacierioloaical nroble1 s) . 

I shouln anureciate nny sui:;(;estion" v011. may have 
to offer and anythin~ you nay be ahle to iin to--rard seeing n.e 
placed. 

!•rs . Pur:~s is well und joins n1e in best wisl::tes to 
you . 

Very truly yours , 

Q. t». ~ "x4' . 
P. S . ly apnlication for a Wetional ~~~~ FellowRnip will 
not con,e before the Board u,itil Sentenber . It ~1as necessary 
for n,e to have my thesis accented before apnlyin~ . 
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Uy <lenr ~r. Bue ·s: The Julius •~o!'!cn "l l d Fund doc not n:-lke 
recom,ends.tions ""i t:1 .. -1fc ·enco to ap­

pll.cation3 for felloirmhi p --rtnts. I a, sure t'it.t r . Embree 
·,ill bE- very "lnd to £-n swer iu ·etr.i.!. • n-i rccoi:1mend you very 
hiP.hly i f U1e National Researc'1 Council hould write hi:'!l a 
letter w1 tl-J. refer,-ncc t o your r.or~ at t c Un iver~i ty of 
1innecotn under tr:e ;I'M •~r .::wde by the run,} i n the past. 

l'ii th refcrPnce to you:- queMtion cnn­
cer:iinc: the Netio:ial ~es1.;arch CO'..mcil Tr.nt!l bein"' ~w 1\:?ed 
t"0 !le·;r oes , I d' not 1:.no • of en., ! ucl1 rmt ever h .. vi n. • ~ en . 
gbren to a lfo..,..ro . Of ccu:re~, the:-~ ::-,ay have beer1 some ubou t 
uh i ch we d~ not Jmo·r,. I read ,-11th t1. gr·at daal of ini<>ro::?t 
the cony of you.r lotter to the JJc,._~ical ral l o•·~hi ? Bor,nl of 
t be N-"tional R~SP--!lrch. Council . 1 could un..;cr" ►:ind .: t, : • ':.i-.ink 

I 

.'"'--:-i 'll r Hy ,. be~uusc of the ti.!:le you too~ to c·n!..ti n t..1;. ..!etails 
of your ex;·~ri '!lent ot t~c time I was in ·1inn-1:1polis . I sin­
cerel y hope th~t so~ethinn cnn be done f or you :nth~ matter 
of ola~ooe~t next y~ar . I f you h~ve ~Y kno-1 ire of on 
openint ln any colle ·es in ;rou r fie-l d , ..,,. sbould of co11r oe, be 
interP;ted in holpinc you t) secure the j ob if anythi ng can 
be done QY us in that direction . 

V9ry trul y yours , 

C'rF.A : VH 

.ard Hall 
Uni 1er sit7 of Liinne~ota 
·i1nnea.poli s , ' in'llosota 

:fil 7 1534 
. . .. 
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UNIVERSITY OF MINNESOTA 
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MINNEAl'Ot.JS 

DEPARTMENT OP 

BACfERIOLOGY A'ND JMMUNOLOOY 

Hr . (}eo1•ee R. Arthur 
Julius Rosenwald Fund 
Chica~o , IJlinois . 

It was my intention to v1ri te you a month or two 
ago in 01•der to let the Julius Rosem,ald Fund know tha. t I 
was still forging a.head as I believe them to be still inter­
ested in my u:roGress here at th8 TTn; ver>si ty of Jfinnesota . 
Fowever, that ·1ri ting has been pos~tponed until the present 
as I can now tell you in a simple and brief inanner of some 
of the accomnlishments I made v. hile receiving aid from the 
Julius tlosenwald Fund. 

The enclosed letter to the National Research 
council Will serve t·, o nurposes : 1) it will convey to you 
11y plans fop the il'lnediate future ; 2) it will p;ive you a 
clear and simple idea of some of the results of my labor of 
the past eighteen months . I think, also , that this letter 
will 3ive you a UlU.Ch clearer conceotion of my Problem than 
you now entertain. 

There are so man~r apnlicants for tnese fellow­
ships that I feel thHt every bit of recornaendation I can get 
\'fill help . A recoru 1enda tion frorn the Julius Hoson\1ald Ftmd 
sr1ould help me quite a bit , and I am wonnerinrs if such could 
be supulied. 

Incidentally , do you }mow of any Ne~roes wno have 
received fellovrnhips f'rom the National Research Council? 

J'Iy snonsor , Dr . Stuart Pudd , is at the University 
of Pennsvlvania . If the fello,r:-ihip is granted I would work 
there Hith him. 

I am afraid that I will have nothing to do next 
year if I clo not get an a!1'"'olntwent from the National 
Research Council . Dr . Adams was nere two or three 1nonths 
ago Hnd it seems as thouc~h there will not be another opening 
at Howard for tvlO or tnree years . I consider it quite un­
fortu.llil.te that I could not accept his recent offer . 

I should greatly ariprecia te anything the Julius i{osen­
HalcJ Pund rr1ignt be able to do toward recorn1 ending me to the 
Fa ti ona.l :{esei r•ch Council . 

1 rs . Ru<?;~S is well and joins me in best regards to you . 

Sincerely ,rour;;r 

C. w .. ~~-
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The. ttedical Pellowship Board • / H 
National Resenrch OPUnail fps 
2101 Oonst1 t u tion Avenue ii~~ • Jr' \.,.; 
Hashington, D. c. ~ ~ • 

Gentlemen: ~~ 
I n addition to the information ~1ven in 1a:r a pplication for a 

fell owship i n medicine of the National Research Council I 

Rhould like to submit the following with reference to my pro­

posed research project; i ts i ~portance , i ts relation to exis­

ting kr..owl odge 1n r,ltls f'ield, nnrt the faoili ties needed for 1 ts 

prosecution. 

Following the deve~pment of a practicable apparatus for measur­

ing acouratol y the rnob1 11 ty or o. bacteri um under the i nfluence 

of u difference of electrical potential by Northrop in 1922 , 

several inves tigators wade various attempts to oorrel~te ~he 

electrical surf t-toe denai ty of bacteria with thei r biolon·ical 

Etctivi tiea ; mainly with the virulence of e. g iven strain . From 

such A tudies it ,1a ,s hoped that virulence dia.gnoses could be 

made readily ~nd inexpensi vel y . Purther, it was , and still is , 

the belief of one invostigntor t hnt studies of the electrical 

l)hnr ee of bacte ria ( technically tc~rrned en taphoreais ) l ead to in­

formation which , in tho oaae of L1.any of tho streptococcal dis ­

eases , makes a diagnosis , othelfflise difficult or i mposs i ble , 

relativel y Simple . 

However , a study of tho l i terature of bacterial cataphoresis 

will reveal that the field is in a chaotic st~te. Paradoxical 

findings nppear in a groat nuuber of t h e publications , rhil e 



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

confirmations . 

In our work her~ at the Univcrsi ty of lfinnesota ~,e huve appro­

ached the problem in what we feel to be a more logical mo.nnor 

than hitherto adopted. We feel that the ohaot1c state of the 

fiold is due to the f act that these VRriovs correlations have 

been attempted without first ascertaining as nearly as possible 

the va.riouA factorA responsible for the xragni tude of the cllilre;c 

upon a given bacterial species . That is, we believe thvt 

chemical and serological enulyees will lead to the demonstration 

of the factors of groa tost i1~porta.nce in 111aintaininr; a e1 von 

chf!.rge on a bacterial species . 

~efore such chom1cal nnd serological studies \Jere begun, however, 

vrn felt that less i wportRnt, though nece!'lsary , experiments should 

be ,,orlted out in order to deterrnine the trustworthiness of the 

results of these lAter invest13ations . Por this reason our 

doctorate thesin deals entirely With what we term "preliminary 

work" . 

AS nost npecics of bacteria are composed of individuals showing 

great hetP.rogeneity with rAference to charge, we have atteopted 

to work out from hiornetrioo.l principles the trustworthiness of 

meo.anrernents 111ade on a sunll saJr1ple of such i ndividuals 1n 

chnractorizing the pnrent nopulation. That is, our first step 

wa.s to dHterinine the e:x.pevimental er1~or due to the errors of 

random sampling. ~e fe e l that, as a prellminary w~rk, this 

study is very important . It 1a the mai n orienting factor in 

determining the aignlfioanoe of any eroup of measur euenta . 

'l--



This error of z•a.ndon smnpling has been entirely neglected by 

othe!' inv<stigutors . 

~no other factors have boen greatly talked about in the literatur e 

but vP-ry 11 ttle done about them. Theao a1.,e the variations in the 

cl' fU•Be of bacte:r1a with their age and death (natural and art1f1-

cal) . It is quite obvious that sueh studies must of necessity 

be procened by ti study of the significa.nco oi- trustworthtnoas of 

cata-ohoretic 1aeasureroents of bacteria . Vie boliove thf\t ou.r re­

s ults on variations of1;.t;.he oho.rge of h~cteriEl. with age and dee.th 

of the cells will go a lone r1e.y townrd elucidating the gonore.1 

probleru of bncterial cata.phoresis . 

our tl1ird study deals with tl1e offeot of the hydrogen iOTl con• 

contration und Aalt concentration of the growth roedlum on tho 

lnD.(7litude of the oharge . This ia practically t;he firAt attempt 

of an investigH tor to ~,1dy the influence of the !3rm1th criviron­

~ of ha.cteri~ on their surface chE\r~o . These studies have 

proved very impopt!-\nt in that they ~ive us some insight o.s to 

t.ne direction of variation of the charge under certain conditions 

of gl'"owth. It is also p-robabl" that t heRe studies will lead to 

nevre11 h,1owledge concerning the r~ of potassium sa.l ta in bac­

terial 1netabolism. 

With the above lmowl edge concerning the trustwottth1ness of 

ueasureuonta , tho v&.riations to bo expected with cells of different 

ages , nnd the influence of the pH of the groVith inecUum acouwulated, 

and, with additional knowlodge concerning the charge or bacteria 

when grown i n 1.0.edi a of different fnndainental compositions which 

w A n-,..A n t. nr,osent accum.ula t i ng, YTe feel that vie are propared to 

3 



undertake the l!lore serious and important study of chemical and 

serolo~ical analyses in relation to the catauhoreti c behavior 

or bucto!'ia . 

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

the imnortance of chemical and serological analyses of bucteria. 

in leadine to more fundamental viev,points ot the relation of bac­

terial charge to bacterial virulence , and perho.os bacterial 

indentification and classification.. nr. Stuart Jfudd is tho most 

oonaervat1ve worker in this field I lcnow of tmd has anlpl~ 

r aoilitiee (t1ith a. few ad<litions) for the prosecution of our 

researches . 

Trusting that my application wil l receive favorable constderat1on, 

I am 

Vory sincerely yours , 
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June 14, 1933 

Mr. George R. Art :'JU r 
Julius Rosenwald Fund 
4901 Ellis Avenue 
Chicago, Illinois 

Dear Mr. Arthur: 

I am inclosill& 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) co!D!DU.nici>tion, I was almost positive 
of the nosition. It is good, however , to know that 
he may g ive me another chance to locate at Howard. 
I am sending these letters to you as t hey may contain 
informa.t ion which may be of immediate interest to you. 

C71B !H 
.Lnc. 2 . 

Very truly your{t• l'I. , 

0 . w. '"'~°t . 
C. w. Buggs 

r«e: 

JUt\ 2 3 ,933 
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HOWARD UNIVERSITY 

Washington, D. C. 

School of .fodicine 
Office of the Dean 

June 12, 1933 

Hr. Charles W. Buggs 
Department of B~cteriology 

and Immunology 
The University of Minnesota 
Minnec1-poli s , Minresot 'l 

Dear Mr. Bugcs: 

After having cons'dered all available applicants 
for the nosition of Instructor in Bacteriolo..:y, Preventive 
Medicine and Public qealth in t"1e College of ,4edicine of 
Howard University for the school year 1933-1934, we have de­
cided taat it w?uld not be well to citll you away fro ... your 
worlc at the University of Minnesota before you co::rolete the 
requirements for the Doctor's degree . 

Forced economy has reauired t hat our staff be cut 
to such a minim..un which I am sure would not ~ermit you to con­
tinue research here during the next school year. 

The salary is rather small for a married man r.ith 
t .. e training you have. .,e m:>uld not ca.re to have you come 
and suffer di sannointrnents. We are not at all sure how soon 
1t will be before salaries can be brought up out of the recently 
enfcrced red~ction. 

Your qualifications have imoressed us and the ex­
cellent recommendations teat have been furnished for you have 
:more sed us also. I hooe we may be able to interest you some 
t ime later with terms ti:lat will be :nuch more attractive. 

Sincerely yours , 

(Si•meJ.) Uuma P . G. J\da!ns 
Dean. 



- · , ~ COPY 
HOW A RD UNIVERSITY 

~ashington, D. C. 

School of '~edicine 
Office of the Dean 

!lay 24. 1933 

Mr. C. W. :Buggs 
Denartment of Bacteriology 
University of Minnesota 
Minnea~olis, Minnesota 

Dear Mr. Buggs: 

In my last letter to you I 1>romised to take un with you again 
the question of a vacancy in our Deoartment of Bacteriolog", Preventive 
!iedicine 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 ner year with the understanding that -

(a) the aol)ointee shall be available for duty for eleven 
month's service during the year. 

(b) the salary s:'18.11 be ai bj ect to the same reduction the 
University may find it necessary to anply to other 
teachers during the year 1c33-1934. 

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

In accordance with the Feder"ll Economy Act, the above men­
tioned salary is subject to a cut of 15 oer cent . At present there is 
no indication that a further cut will be necessary for next year. 

All initial apnolntments in this rank are for one year and 
will expire automatically subject to rea-!_)pointment . 

If you "ish to consider this vacancy I sh~ll be nleased to 
have you furnish me the followine 2t your earliest convenience: 

(1) ':'ranscript of your educational record to date. 

l2) Ple~se fi 11 out the enclosed -personnel blank and fur­
ni si1 !)i:lOtograph as request ed. 

(3) Kindly furnish reference as to your qualificr:1tions for 
this nosition. ! ~elude nle~se a letter certifying as 
to your good moral cil9.racter. We do not doubt this, of 
course, but \Ve a lways wish to -oresent S'J.Ch a letter with 
our recommendations. 

With kind regards I am 
Very t ml:r yours, 

(Signed) lfuma P . G. Adams, Dean 



-

SOHOOL O F MED IOJNll: 
o •..-•cna 0 1' Tn• D • AN 

HOWARD U NIVERSITY 
WASHING TON. n.c . 

\ i~ 
Mr. George R. Arthur 
Associate for Negro Wel.-are 
Julius Rosenwald Fi,nd 
4901 Ellis \venue 
Chica.go , Illinois 

Dear Mr . Artmir: 

't o/ d 

,-
I 
I 

After having considered very carefully 
tne application of JJ:, 0.h:n;] 6 $ meiiW, :a!~"s for 
appointment to the position of Instructor in Bac­
teriology, Preventive }'edicine and Public Health 
in the College of Medicine of Howar d University, we 
have decided that it would be be st not to call !'r . 
:Buggs from his work at Hinnesota before he shall 
have completed his reauirements for the Doctor's 
degree . I hope we may be able to offer him some­
thing worthwhile l ater. We were very much i mpr essed 
with his training and the fine recornmendations that 
have been furnished for him. 

Sincerely you.rs 

Numa P . G. Adams 
Dean 

June Twelfth 
l 9 3 3 

JUt! 



U N IVEUSI'fY OF l\'hNNESOTA 

DBl'ARTMENT OF 

DACl'ERIOU)GY AND IMMUNOLOGY 

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

Dear Mr . Arthur: 

THE MEDICAL ScHOOL 

Mu,NEAPous 

I received a letter f r om Dr. Adame under date of May 24 i n 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 i f the Board of Trustees of Howard confirm Dr. Adams • 
recommendation. This, of course, should relieve the complication 
of making the additional grant of $200 in order that I mi ght remain 
here for the summer session. I trust this will meet with your 
approval . 

Mr s . Bugge is doing nicely. Was operated on the 19th and again on 
the 20th. She will be leaving the hospital this week. 

With ki nd r egards, I am 

Very t ruly yo~r 

C. vJ. 1~· 
C •'" W :u Bug~,:_ f 



'y dear r. Buggw: I have received yo'lll' letter of 
~ay fifth together .i t.·1 ~nc f r .i:n 

Dr . Ls.rson. I a:n sure .hat we are very c,.-a.t!fied tJ kno .. 
that you received the bhevlin Fellot1ship in mcd.ic!.ne . I 
.,hull huve to take the ma.t ter up ui t,h •"r. femree w!. th 
refere;nc:e t:> the 91: ... printion of ou le.st erant under 
the pre-,ent c.,ndition.... . T .• o J ulius Ro..,en ..;ald Fun n a 
been reluct nt in tt.c pa t to ~..:i in with ot'1e-.:· f 1:04-

ship ~rc.ntfl to help f.iuruice a st;udent. The .iain be:. .i."' 

of m-:,- o.ppeel to ... r . E;1bree ,as that J:>U wcu ld gv t l 

Horw.rd at the end of the su !1.ner cnu that you neeoetl to 
... tny tho c:itira S-J:J..'lltir nt the llniversity of i nn.e~ota in 
order to cet y:mr Ph. D. 3ince t.~b hu., bcci1 ch ... ~gcd, i. 
cannot at .,':.iis t! .. e ,..,,,., ju-t wh-t -r. Lmbree .:.:.11 do. I 
~-.., leaving the city to~orrow :for a week an l .,~ ~1 not be 
f.lole to write you tt..,a.in until the tr:cnt.:.eth of i.lt.y. 

I~ so~rJ t~ h--r thet r~ . 
Buggs will have to go to the hosplto.l . 1 ~incerely h~pe 
that neither one of the t o oparutiont; ;;,, • .ienticn will 
be ver1.1 6erious . 

G. :VH. 

\ 
\ 



UNIVERSITY OF MINNESOTA 

TME MEDICAL ScuooL 4 d u 
DEPARTMl!NT OF 

llACTlllllOLOOY AND UIMONOLOGY 

Mr . Geo. R. Arthur 
Julius Bos<ln qld Fund 
4901 fl lis Avenue 
Chic po , I l lino i s 

Dear Ur . .Arthur: 

.Mr..Nl!Al'OLIS 

J 

May 5, 1933 

I am writing you with reference to recent de­
ve l onments in the case of _:.•r. Buggs. You will rec:ill that in 
~y talk vri t'1 you duri"l you I expresseJ the hope 
t·1at i t mi ght be possibl e for ;Jr. ~# s to re!ll2i.n ::ere for 
another ye~r :n order th.~t ~e mi ht complete t he investigations 
which he now has under way. 

e ;ere fortunate in obt~ini!"-€; for 'r. Eu rs 
the Shevlin ra l owship for the school ;year 1933- 34 . This fellow­
shin carr!es ~1t h it a st i pend of $500, which, howev 0 r, canrot 
be dr 'l u"OOn unt il October 15. e ere t,1en confronted \T::. th 
t he roble:n of find.in. Qo'Jle "~ by which Mr. Buggs could maint3in 
himself dur il\_ t'1e su~ er mont~s . , e "lp9lied to the S .. • lent loan 
Fund qnd the Rockef el ler Foundat i on, but in each case w't'-lout 
success . Mr. B¾gS final l y concluded that he woul d :mve under 
a tree -md l ~ve on iierbs unt 1 October . Your lette,. of May 3 
1nfornine h i m that 'le had been rranted an ad it1onal t200 from 
the Ju lius Ro "en'lf'-' l d Fund r.es , t '1er efore , a godsend to him. I 
am inJeed u l e~sid t · tit will now be ooss•bl e for ~r. Bu es to 
remain in t :1e 'e"!)art.11ent for anl)t he r ye- r . I .11 cor.ficlent t:;at 
he is the type o4" ~'\11 w'10 wil be :i.e<1.rd from in l ater ye2 r s . 

I ~:n le-wing for ·r,ashi~t on t o-nor row. 4 ing my 
sta,,v ther e I s .all t.,.,,ct. tae opPortunity to vi it Ro.,,,.,.,.J. University 
and discuss i t~ t~e dean nf t'e ~edical school t ~e oosn'bilit y 
of ·8n an~oi ntment ther e when he fi nishes his work her e . 

Very sincerel y yours, 1 

. P. Lmon ~ fl,//A-tfvj 
I 
' 



DF.rABTMBNT OF 

BACTERIOLOGY AND IMMUNOLOGY 

UNIVERSITY OF MINNESOTA 

THE MEDICAL SCHOOL 

MINNllAI'OUS 

Mr. George R. Arthllr 
The Julius Rosenwald Fund 
4901 .11;llis Avenue 
Chicago, Illinois 

D'ear Mr. Arthur: 

April 12. 1933 

-=-

_l!!· Bugt5s t.,~rms me that his application 
for a further grant which would enable h im 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 
September 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 organization . His wife , who 
has been working and in t hat way contributing to his in­
come, is now out of work and, I am told, has no prospect 
of employment dur ing the spring and summer l!Y\nths. A 
grant of $225 would enable him to complete hd.s course here. 

It would be unfortunate if a man of Mr. Bugg s• 
caliber and promise should be forced to discont i nue his 
work now that he is so near his goal. As I have stated 
before, Mr. :Buggs is a man of outst anding ability. He is 
t he most brilliant and promising investigator that we have 
had in this department in many years . If given the oppor­
tunity I feel certa in that he has the possibility of be­
coming an invest igator and teacher of exceptional caliber. 



.ty dear r. Bv. 

arch 24, l9S~ 

P ~e-00 c.xcu.-e y bE:la.ted l·oply to your 
let..ter of a.rch sixt . I have bean in 

the Eaet al.moat c.mtinu01J.sly e.incE th t tbe. 

I tjhfa.k YO'..l a1·e very fortunate to have 
received ,n rrer til tea~h au Ho .ar...: Univer.'.3ity. To be a.sked 
by ·the Eormrd !Jniver, it.r ~actic ... l ..,ch->0.1. .. .mt o~ :::everal t ur.dred 
good teuchers tho are out of vrA thi ye r It.ink. is a trlbu to 
to the reaarkablo recoru you h ve made at t~e Univer.;lty of 
l.iinr.enot- . l do not believe t.h t - ,-,h..J"..il.1 think b~ut c::mtin­
uing ... n at tho Univer ... ity t.ihoul. yo~ be ble to locate at 
Ho, rd. s 1 told you in your labor:1tor-y . upon tht:1 uCChsion of 
my vi..,i t, to :.th.we pul ...... , the vulius R., ... ...,n .. al<l .. ".md .ill hardly 
be able to :finance tinother feilo, hip [;:-i· nt for yvu. I ru.1 

enclo-,in0 a c~py of b. let to::: ... ro . '"·!", Hl :1 cf t e Gcncr-1 Educa­
tion Bo ird to r.ho:ll I wrote in y ~r b~h.lf. ! ao ~ot thin~ •t 
y,ur aee you will loue so very .uch .:.n the s_owin up of your 
research wvrk, except os it oe.y h ve t do 1th .... t.lier per ... cns i n 
the fiela __,rkin yn ~i.~1.2.c.r ~ ... Jl.c ... ~. I., -:...y be t J::._t you ill 
be ablo t continue you,· research r.u1·x at liowarj Uniwu-s: ty. 

I ru, rcturnin Deen .c..t uns ' lotter of 
FE:bru ry • '/th to you nd you r reply ~o h~a a::s of "-.~rch 61.,h . 

'i',c have r, tld tho copy of the f.:.rst few 
~aees of your thesis ond Yhere e ,ore ohle to f e l low it, .e 
enjoyed 1. t . 

, i th best ~ishes for you.1.· heal th and 

GRA:Vii 

lir. Ch~;J;},e[i 1 • .llH ;:. - , • 
SM Aldrich Av €nue North 
'inneapclis , i nn. 

Enc. 

Ver; tr.lly yours , 

~- ··- ...... ··-



l!ICBOOL Ol!' MEDJ'.OINEl _, ___ _ 

\ -

Mr . George .tr thur , 
Associate for llegro ·,velfare , 
The Julius Rosenwald Fund, 
900 So. Homan Avenue, 
Chicago, I llinoi s i 

Dear Ur. .A:r thur : 

March Eighth 
1 9 3 2 

Dr. Lordecai W. Johnson has kindly referred 
to me for consideration and reply your letter 
concerning a young man who is studying Bacteriology 
on a fellowshin grant and who is desirous of con­
tinuing his work at the Pasteur Institute. 

Although we are not i n position to state defi­
nitely that we could give enroloyment to such a man 
at t he end of the next two years , we should be 
pleased to know somethi ng of hi s previous training. 
We prefer to have a man who has al ready had medical 
training. If this man should turn out to be a firs t 
r ate bacteriologist we may be able to place him by 
that time. 

H".V. 

Very truly you.r s , 

Numa P. G. Ad.ams, 
Dean. 



To The Rosenwald Fund 
Nev, York, J. Y. 

Gentlemen: 

- !"Hu 
809 Aldric'1 ve ., , • 
J inneapolis , "innesota 
,Tune 23 , -19,'Sl . 

I , Charles ' lesley Buggs , hereui th beg to make 
formal application to the Rosenv1ti.ld ..,und for a Fello· ·ship 
to pursue advanced education at home and a.broad in the 
field of bacteriology. Accordingly , your indulgence is 
1,espectfully requested while I attempt to set forth briefly 
a history of mv life and certain other facts which may con­
vey to you the greatness of the fire of service end accom­
plishment ',lhich burns within my breast , but which as yet 
has found no outlet . 

. 
I am the third child of Dr . and Mrs • .r . w. Buggs , 

there being five children in the family , two girls older , 
and tvro bnothers you."ln;e1• than I . I was born in BrunsHi ck, 
Georgia , ugust 6th, 1906 , and received my educ~tion tnrough 
the high school at st . tha.no.sius , Brunswick. 

After receiving my diploma from St . \th<tnasius 
I entered ~'1.e freshman class ,,..r J(orehouse College , 1 tlantt1 , 
Georgia. , in the fall of 1924, and there studied for the 
degree of l:,achelor of Arts , intending to enter a raertical 
college after the cornpletiori of my rnrk . lhile at . orehouse 
I followed the well- be• 1.en paths of the typical college 
youth by learning a liutle and forgettlng r .eap, and fina ­
lly \/Ound up in December of rny senior year by marrying J~iss 
T1argueri te Bennett of Augusta , Georgia . Although I made no 
outstanding record at l oreh,use , it was one that stood me 
well \/hen I attempted to enter a northern university . 

Irnmenia.tely folloHing my marrio.rre it was pre ­
dicted that I had seep the last of school , ~specially so 
as 1.y eyes failed ine for three vrneks , follo1 'ii:::'lg • '11 ch I 
underwent an operation for appendicitis . However , I had 
the pleasure of finishing uith my class in June , 1928, re ­
cei vi~,.. t'1e degree of Bachelor of Arts , 1.aving r.a j ored in 
zoology , ,1th a. minor ea.ch in physics , c'1.e111.i.stry, and 
ma ther1u ti cs . 

J~y entire outlook on life ms changed with 1.y 
nnrriage , and ith it I experiE-nced a change in personality . 
I at once became a serious -minded youth , and attempted to 
roach 1Jy _;oal by the only avenue left open to me , an i vi­

d.i.rect route . 



During the school term of 1928- 1 29 I instructed 
at State College , Dover , Dela.ware , and atte1_,Jted to follow 
graduate work ut Chico.go University during the fall of 1929 . 
I found that I hud insufficient funds , so that I returned 
to teaching i!'l Jnnu· ry, 1930. Dur lng t·r1e ·;i ·1ter and S"'"'-:.ng 
of 1930 I inst1~ucted at Douglass High School , ~~ey 1 /es t , lla . 

Although I had no ftmds at the close of school 
(I ua.s teaching at a. ·sala1~y of 45 . 00 per month} my YTife 
and I decided that I had remained inactive long enough to­
uard the uctuul realization of my goal , so that v,e began to 
cast around for a suitable place to nork anc'l attend school 
at the smne time . I came to J inneapolis and here .et J iss 
/ . Gertrude Brown , Head Resident of Phyllis 1 n1e£tf y ~ettle-
ment House . dhe considered our case and ,ms very anxious 
to help after we indicated our •willingness to do any kind 
of work . 1, ccordingl1 , she offered to J rs . Ru~gs the only 
opening she had, tnat of housekeeper and coo{, but did so 
rather reluctantly as sne '1as almost positive tr1e uork ,ms 
too strenuous , especially as rrs . Hup;gs hact recently suf­
fered a~ injured shoulder . }[er salary was to be ~40 . 00 per 
montn , room ana board. To me iss B:rc'"'Tl guve the privilege 
of living in the nouse \Ti t h I rs . Bug 3s , and the o rortuni ty 
of earning rrry hof!rd by serving meals and tuking care of the 
kitchen after ~eals . 

This we readily uccepted, and t1rough the great 
sacrif'ice of actual necessities , thf unselfishness nnd eco­
nomy of' J rs . Buggs , I have been able to rom•lin at the Uni­
versity of I innesota ~or over nine 1 onths . Our sole in-
co1 e has been 40 . vO >er .... o' th, whlch 1rs . Buggs has earned 
by hard work, 'lnd oui.. of it we have clothed ourselves and 
1mid tuition. To :rtrs . Buggs goes all the credit , for my 
\/Ork at the University became of such a nature that it 
{ pt me at school until late o.t night , and I \/as cut off 
f'1~om tho only 1.oans of earning my board . It has been im­
possible for us to pay it , und at the present time I . am 
oweing to the Phyllis lea tley House a bo'lrd bill cove1~ing 
a period of seven mont1s . 

I entered the University of Minnesota with the 
determine. tion to make good. It was dY intention to work 
for a Jaster • s Degree so that I coulr l ater demand a teach­
ing salar y sufficiently lrirge to :,~r .it me to obtain at 
least tvro years of training in medlcine befor e having to 
break into the pro1rt. 1 L. order to earn more funds . 

I entered the College of Scienc& , Litera~1re , 
o.nd Arts as an unclassed student , and there came in con­
tact with Dr . R. ~ - ~reen, profes~or of bacteriology in 
the J edi cal - chool . Dr . Jreen be came il;rea tly interes t3J 
in what r1e terr 1ed my bacteriologic-A 1 technique , , no in­
vited me to enter the Graduate School, takinr; my major in 
bacte riology . He furt1er stated that he was rnrking on 



epizootic fox encephalitis and that I v,as just the person 
he needed to do a comoarative study of herpes enceuhalitis 
and fox encephalitis . I have done all of 1i1y , .ajor work 
under Dr . Green, and •will complete requirements for the 
degree of r~aster of Science this surmner . 

I am enclosing for your consideration a recommen­
dation for further advanced education from Dr . Green. 

Dtn~ing my first quarter at the University of 
Minnesota J.iss Brown, of the Phyllis \fhea tley House ., be­
came interested in my scholastic record and evidenced it 
by getting in touch nith Dr . ChErles 3 . Johnson . I was 
introduced to Dr . Johnson and 1:iss Brown proceeded to im­
press him with rny record and my need of fina-:1cial help . 
Dr . Johnson at once recalled that Dr . Plotz ., of the Pasteur 
Institute , Paris ., ~ranee , was interested in training a 
Negro in bucteriology, but had , up to that time, found no 
suitable individual . He instructed me to get in touch 
with Dr . Plotz through Hiss . .J:lizabeth 'Val ten of New York 
City , vrhile he , in the wean time , would consider presenting 
my name to the Rosenwald Fund for a sustaining Fello\/~hip. 

Inclosed is a copy of a co1maunica tion received 
from Dr . Plotz , in which he states that he is still de­
sirous of training a Negro at the Pasteur Institute . In 
accordance with Dr . Plotz I 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 t:i-,e effect 
that I have qualified for an examination in Scientific 
French at the University of Hinnesota . 

1:y humble request of you, Gentlemen, is that 
you consider .i., e in the light of one 'Ti th a keen and burn­
ing desire to serve huli.lani ty through a kno'.tledge of medi­
cal science , but one who has been suppressed and handi ­
capped through a lack of financial support . 'le are in dire 
need of men experienced in the way of research and experi ­
mental medicine , and now th.at I have ·1ithin reach an oppor­
tunity to obtain expe1~t training it seems as if it Jill be 
lost because of lack of funds . regro hos1)i tals are calling 
for ezperienced men, and here I see an avenue to serve 
humanity throui;r,h a grert institution. I am interested in 
hospital work and would enjoy nothing better that to serve 
a growing institution such as Provident Hospital , Chicago. 
As far as I have been able to ascertain , Wegro ~ospitals 
are without experienced bacteriolo~ists . Yet, the bacterio­
logical and pathological 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 a< vanced b8cteriological investigation 
is given in a personal communicttion from Dr . Julian H. 
Lewis . I enclose herewith a copy of this letter . 

And now , Gentlemen, in the li$t of the above 
facts , I am resuectfully asking that you consider me a 



fairly r;ood risk and invest a few hundred dollrrs in my 
future education, and in the advancement of Negro Institu­
tions and medical science through the kno' 'ledge which I 
will be enabled to dissei.1inate if given expert training. 

As i~dicated in Dr . Plotz 1 s and Dr . green 1 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 technology . 
one year at home is greatly desirable on account of the 
advanced type of work given at tne Pasteur Institute . hile 
he1~e I would pursue work that would enable me to absorb to 
the 1aximum degree :i:uronean scientific investigations , and 
at the salile time 1, ould give me a full year of study to·.,ard 
the degree of Doctor of Philosophy . All of this nork would 
be taken in the medical school , so that I \"TOuld become 
thoroughly familiar with the ways and means of hospital 
life and organization. 

For the first year , Gentle1nen, I am resoectfully 
requesting that you co~1s1der investing six hundred (~600 . 00) 
dollars in my educ· tion at the University of l1innesota . 
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 •,'fith trans ­
portation for my v1ife and 1.1e . If , during the first and 
second yea.rs 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 reJain 

Very respectfully yours , 

~. w.~ -
c o / . Buggs ~ (/ U 



Dear Doctor Buggs, 

March 19, 1946 

In Mr. Embrae 1 s 

abserice from 

the office, I am herewi th qcknowledg­

i n; and thanking you for the thr.ee 

r ~prints which have ~rrlved. 

Very truly yours , 

so Secretary to Mr. Embree 

Dr. C. W. B~u~g9~rs~ - -••., .. •--­
Wa.y,ne Uni \f'eFsi ty 
Detroit, Michigan 

Reprints: 

The Value of Penici llin in the Treatment of £mpyema 

'.-
It' 
I 
i 

Appeared in The J ournal of the Am. Med. Assoc. June 23, 1945, 
Vol.128 , pp. 577-58~(in collaboration) 

Penicillin and Skin Urafting 
Appeared in The Jour nal of the American Medical Association 
August 1~, 1944, Vol. Ll5 , pp. 1017-1019 (in collabor~tion) 

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



Me.y 28, 1945 

Dear Doctor Buggs: ·rhank you for your 
good l etter of 

May 25 . I n hear i ng of your plans to re­
turn to Dill~r d, my onl y r egr e t w~s 
t hat of the l oss of a per son doing as 
di s t i nctive a pi ece of work in r ace r ela­
t i ons, as well as i n bi ol ogy, ns you have 
been doing a t Wayne . However, I under­
s tand the r eason~ for your deci sion and 
I r espect t hem hi ghly. It is a f i ne 
tribute to Dillard t hat with all the 
other opportuni t i es befor e you , you elect 
t o make your career t here. 

Very t rul.y yours , 

ER£:S0 Eo iVIN R. EMBREE: 

Dr.( c. w.) B_u«~~..,.e-:-_ 
College or ea cine 
Wayne Uni verai t y 
Detroi t 1, Mi chi gan 

l . 

v '-~ ( "-= --V 

\ 



Please fill oi,.u: and return in order cltaE> we may complete our records 
on formep Rosenwald Fellows: 

Name: .. . ( C_}l1arles .('I) o.sley .. n._es ................................................. . 

Co.J.J..e{.,e...... _ . .l.1.e.d.i.ci ne .. , .... 11.~.ne ... l!ni Y.f.!.r..s.it:r., 

Address: .... 1 51 2 St . Anto.i.,nELSt-~.,. ... :latr.oi t ... 2 6 ., .... :_ic_ii~n 

Significant recent activities: 
., 

(Use additional sheet if desired) 



WARREN E . BOW 
PRE:S tOENT 

DAVID 0 . HENRY 
E.xec V ICE - PRE.StOE N T 

BOARD OF" EDUCATION 
CITY OF" DETROIT, MICHIGAN 

FELLO' ~1SH PS .. 

WAYNE UNIVERSITY 

January 24, 1944 

ERE 
Edwin R. Embree , President 
Julius Rosenwald Fund 1_ \IA-, 
4901 Ellis Avenue J 
Chicago 15, I llinois 

1 
Dear Mr . Embree: -

Thank you for your gracious letter 

t
concernin~ the appoi ntment of Dr . 
Charles W. ~R:&:l ,0n our staff. I 
believe h s going to be a very 
valuable member. 

Sincerely yours, 

ops Warren E. Bow 

~~ 9::£. 0 

:i-9 V+t- C> 



Julius Rose~wald FJJJ)QLLOWSHIPS 
4901 Eilts Aveoue r- t. . 

To 

tlr. (chm,loD ) ugg• 
Ms.1·~ Bio.l.oflical ,. ~ torie 

\Toods ilol.e, liiaaa .. 

CHICAGO 

Payment Voucher No. 6786 

Date Ausust 31, 194:3 

Sopt.6tlber insi'iallma-'lt on tellowlhip grant - - - - - - - $150. 00 

Ck. 29J.34 

Ac-counts Appropriation No. Debit 

Negro Fellowships 41-7 t150.oo 

Prepared by Checked by Posted by 

NT 

Credit 

Comptroller 



Dear Doctor Norris: 

FELLO'tvs·.-\\PS 

(15) (!:) ... ~ 

August 2,. , 194.3 

In re~ponse t o your letter 

of .August 18, I nm glad to 

recommend Dr . C. W. Buggs without reservbtion. He 

has proved to be an unusuelly resourceful and suc­

cessful teacher . His ability in the f i eld of re­

search i s outstanding. I regard him es one of the 

ablest of the younger biologists regt.rdless of race 

or color. 

ERE:SO 

Dr. Edgar H. Nor r i s , 
Wayne University 
Board of Education 
Detroit 26, Michigan 

Dean 

Very truly yours, 

EDWIN R. EMBREE 

C lJ , 



DAVID D. H■NllY w ARRBN E. Bow 
Pr,s;J,,,1 FELl.O\JVSHlPS En&lllifll V i&1-Pr1sidml 

WAYNE UNIVERSITY 
BOAllO OP EDUCATION 

DBTROIT 26, MICHIGAN 

CoLLEGB OP MBDICINB 

OPPICB OP TIIB DB.AN 
August 18. 1943 

I t &~ ~D 'u?t. olt/ l 
I V '1k ~- \JI+-' C I 

I 

.. 

l 
Mr. Edwin Embr ee, President 
Julius Rosenwald Fund 

- --------------

4901 Ellis Avenue 
Chicago. Illinois 

Dear Mr . Embree: 

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

Dr . Buggs has given your name as a reference. I 
would be pleased to hear f rom you in regard to his char­
acter, and to have your opinion of his ability and 
personality. 

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

Yours very truly, 

E!:a.~1:~ 
Deaf £ 

ehn:rh 

l 
I 



Julius Rosenwald Fund 
4901 Ellis Avenue t--, -•L,Q\/\/S\-\ \ PS 

CHICAGO '--

To ) Payment Voucher No. 

Date .ru1y Jo. 194.3 
Karina B1olog104l ~borator1-ta 

.Accounts .Appropriation No. Debit Credit 

Degro Fellowships 41-7 11,0. 00 

Prepared by Checked by Posted by 

.All Comptroller 



Marine Biological Labor&fory 
WOODS HOLE, MASSACHUSETTS 1JUL_J ,tJ 

I I -, 
. FELLOWS1H~ PS 

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

My dear Mrs . Haygood : 

July 11, 1943 

I must apoligize for not acknowl edg ing receipt of your l etter 
of the 26th of May in which you so kindly permitted me to ful­
fil the t erms of my f ellowship grant with three summers her e 
at Woods Hole . As University Marshal , I was in the midst of 
Commencement arrangements when your l etter arrived , and I 
filed it without r eplying . It occurred to me today, in going 
through my corre spondence with the Rosenwald Fund , that your 
l etter was unanswered . 

I ther efor e 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 considerabl e progress on my problem dealing with 
the physiology and biochemistry of Medusae. The bibliographic 
work will be completed this summer , and with the ma jor part 
of the physiological stud i es behind me , I have a distinct feel­
ing that I could make better progress on the biochemical phase 
at the Depa rtment of Biochemis try of the University of Minnesota. 
The Marine Biological Laboratory has facilities primarily for 
work on living material . Cvnsequently, when the time comes for 
me to perform the chemical analyse s I think I will r equest per­
mission to finish the work at the University of Minnesota. 

I again wish to express appreciation for the consider ation given 
me . 

Very sincerely yours, 

C.w-. ~ 
C. W. Buggs 

_\ 
_f 



Julius Rosenwald Fund 
4901 Ellis Aveaue 

CHICAGO 

To Payment Voucher No. 6!,4; 

D ... . 0110.rl.es r1. nu ""S ) Date 

1:i.:ll'J.110 lli.vlo3~c~l L!lt.o~at,orieo 

J uly iuat.allJ::eut 0.1 fellowshlp gmut - - - - - - - - 50.00 

Ch. /129166 

A<"counts Appropriation No. Debit 

Ne~rv P'ellowshlps 41-7 $l50.00 

Prepared by Checked by Posted by 

MllU 

Credit 

Comptroller 



To 

11r.{ Ch rl.•s if~ Buifoo 
\ .-­

Dillard Univ2rsity 

Bew Orlee::.a, Lou1e1ana 

Julius Rosenwald Fun ELLO\IVSrl I l:>S 4901 Ellis Avenue 
CHICAGO 

Payment Voucher No. 6422 

Date May 26, 194.3 

InstallJoon on fellowship ~t - - - - - - - - $300.00 

Ac-counts Appropriation No. Debit Credit 

Negro Felloweh1pe 41-7 1,00.00 

Prepared by Checked by Posted by 

Comptroller 



FELLOV'✓SH IP~ 

llay 27, 194.3 

Dear Doctor Buggs, Mrs. Haygood1s letter of 
llay 26 changes the terms 

of your original. grant so that I ar:1 now able to 
f olio• the payment plan outlined in your letter 
of l!ay 15. The fir st payment of $300 is enclosed. 
'l'hree additional checks for t1,o each will be sent 
to you at the end of June, July, and A.ugast. 
Those lllst throe checks will be Nil ed to you at 
Woods Hole. 

In order t.0 etre.:i~t$n out 
the record on the payments made laet SWl1lr.er on 
your fellowship grant ,•• sent chocks as follows, 

Uay 4, 19.42 $150 
May 29, 1942 125 
June 4, 1942 50 
July l , 1942 100 
July .21, 1942 ~ 

~ 

Very truly yours, 

DA3:AM • DOROTHY A. ELVIOGF 

\ Dr.,c. w~~gs 
Dil1a.rd Unlve'roi!y 
New Orleans, Louisiana 



FELLOWSHIPS 

Uay 26, 1943 

Dear Doctor Bug;..,s : Since it ie i atpo:rni ble for 
you to obtain leave from 

Dillard University for _the dur~tion, I feel 
that the subotltution ot the three nuuers at 
, oods Hole can be considered as fulf illing the 
tenas of your fello~ship grant. 

I have checked bith 
Miss '!sl.vidgo ~nd our recordb show that you 
recciv~d ooly t625 of your crunt l ast sUIIIJ18r. 
The payaient ot $75-0 for thitJ m11A1J1er' s work 
would thu$ leave a b~la..~~ of ~25 for next 
-:,ear. 

I hope that you rll.l have 
an interes tin6 and productive sumr.1e r . 

VH: MLU 

I Dr . C. ;r. ~ -
Dillard University 
New Orleans, Louis iana 

Si ncerely yours, 

uuJvJ 



DILLARD UNIVERSITY 

NEW ORLEANS 

FELLOWS 1\PS 

May 20, 194.3 

Mi ss Dorothy A. Elvidge 
Julius Rosenwald Fund 
4901 Ellis Avenue 
Chicago, Ill. 

Dear Miss Elvidge: 

I 
- -------1---1---· 

l 

I have already written Mr. Haygood that it will be i ~possible 
for me to attend the University of Chicago next fall. Conditions 
here made it imperative that I forego my sabbatical leave . What 
dispositi on is to be made of the remainder of the grant is yet 
to be determined. 

,,.-
Instead of spending $625 last summer, I spent $825 , for you sent 
me a check of ~200 on July 22nd. I 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 elir.linated. That is why I re­
quested $750. If agreeable with Mr. Haygood, I will return to 
Woods Hole during iyle summer of 1944 on the remainder of the grant, 
$725. 



Dea r llr . Buggs : 

t t,oods Hole . 
Llarch JO, 1942, 

~ELLOVvSHlPS 

!!ay 18, 1943 

I have your l etter of ~ay 15t h outlining 
a payz..,ent µlan for your work th.i s surrJ1er 

Based on t he est itiates in your lot.tt r of 
you 'i7erc awarded t:2200 for the foll owing; 

2 sun1:1ers o. t rfootls Hele ® $373 ~ 7 46 
3 quarters at t he University of Chicago (i,JS6 1158 
Transpor tat ion 296 

During your first sunu:1En·· at \foods llole, 
you received 625 of' your grant . If '1750 is J.:>..,id f or this 
summe~ work, it will le&ve only i a25 for your ~hree 
qunr~rs at tho Univer sit y of Chicago beginrin,; this coming 
September. If the balance of your gra~t is to be opresd 
over t he renaining t el \re mon tLs of the f i fteen- non t h 
J:,eri oc for which the ward wns made , monthly chocks out.ht 
not to exceed ~135. 

Dl.E;YY 

l:r . C. \7 . llui!4$ 
Dil~d Univ~rsity 
Ile~ " rleans, Louisiana 

Vo-::y truly yours , 

DOROTHY A. Et.VIOG 

.\ 



NEW ORLEANS 

May 15, 1943 

Mr. William C. Haygooq 
1 

_{J<11..:.....-+--_;.../=-g' __ \ iiJt ~ 
Julius Rosenwald Fund\-•- r--
4901 Ellis Avenue I \ 
Chicago, Illinois I 

1 j__ ---1 

My dear Mr. Haygood: \_---!. ________ .---
I have had to postpone my sabbatical leave for the 
duration. It is possible for me, however , to spend 
summers at the Marine Biologi cal 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 knovrledge 
and inspira tion, and the actual amount of wor k 
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 follovling formal course 
work, and the type of research I am conducting can 
be done only at Woods hole. 'fhe work on medusae 
will require several more summers, but the actual 
collections and physiological tests can be concluded 
in about six months. 

I sincerely hope that such an 
effected. 

arrangement caµ be 
I 1,, f 

' C: 

o/ ,:. t) 
j, 



F~t _I ()\f\/SHtPS 
DILLARD UNIVERSITY 

NEW ORLEANS 

May 15, 1943 

l)~ 

'_nJ.idge.. Miss Dorothy A 
Julius Rosenwa 
4901 Ellis Avenue 
Chicago, Illinois 

ld Fund 

My dear Miss Elvidge: 

. -

.s/; 7 
I 

~ 11 

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?: 

N.ay 24th 
June 29th 
July 30th 
August 30th 

$300. 00 
150.00 
150. 00 
150.00 

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

Very truly youri,J 

e . w-.p~1r 
( c. w. Buggs / 



__ _,_-~-;;n:-;;--t-_t.LLOV✓3 l-i i PS 
=~!eS0::.1-:....:..:_-r~~u-~,.~ RSITY 

N ~W 0RLEANr 

1---L----l--~Se\p-refuoer 14, 1942 

l I --1--1--1-, -i- I 

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

Dear Mr. Haygood: 

Please accept my thanks for deferring 
my fellowship until June, 194.3 . I hope 
that by that date conditions will be 
such as to permit me to remain away 
from my duties her e for the ful.l length 
of the remaining portion of the fellow­
ship. 

Very sincerely yours, 

C • w-. 1-4af 
c. w. Buggs 



FELLOWSH1·=>~. 

September 8, 19.42 

Dear Doctor ~ge: I &!.I naturally sorry that 
s ou will not be able to 

pursue ~our fellowship proj ect in consecutive 
ro.ont.hs, but I realize tbu1, tne &ir.uat1on at 
Dille.rd requires your presence on t he campus. 
I em a ccordin~ly deferrinz your fellowship until 
June, 1943. 

I 6J!l glad that. the swmcr 
at tioo.ls Hole n.s pl e&.sant s.n~ ;rofita ... •l e, t.r.d 
we shall look forward to ha.ling you ..x..ck on the 
fellowship roster next ~-u.u;mer. 

Sincerel y yours, 

WILLIAM C. HAYGOOD 
i"CH: 'll.U 

Dr. Char~es~ ~ ~ -'"""' __ ._IIW, 

----nnma· university 
Hew Orled.lls, Loui~iana 



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

My dear Mr. Haygood: 

D ILLARD U NIV ERSIT Y 

N EW ORLEANS 

September J, 1942 

FELLOWSH\P~'-

~ c v,~ 

Several things have developed here at the University that have made it 
necessary for President Dent to ask me to remain here this academic 
7ear. He was to have written a covering letter in support of my request 
for a deferment of the remainder of m;y Fellowship, but he was called 
out of the city 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 respectful.ly 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 wi ll 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 I 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. 
Er nest E. Just. I t is my desire to follow this latter pr oject more 
fully next summer. I received a very fine introduction to experimental 



DILLARD U N IVERSITY 

N EW 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, 

r!. . w. /~~ 
C. W. Buggs 



Der Doctor ~bs: 

'LLO\VS~1 I PS 

e do not hrve on f ile f or 

you the uswtl i nform.i~ian 

'hich . e :.:eek f'l-oill fell:- ..,:up c:uididn-r.es, ortng 

to the r thcr inforlDB.l handling o~ your apflica­

tion. , ill you , there ore, pl e .... ce fill out tbe 

e:iclosed blank nn ... return it to us at your eul y 

conveni ence? ie aro prep:1rin~ .catcrlal t or the 

bi ennial revort und neeo oo;::.e fnctual materiul. 

You need not, of course, .,end the oup_ l~entary 

r,aperG reriuested in th'3 blank. 

;1su.chusetto 

Pincerel y yours, 

•• r. ~ RET L. UTLE'f 

Secret .. i·y to Mr. Haycood 

IAcorutory 



~ 0 

FELLO\'VSH I PS 

July 22, 1942 

Dear Doctor Buzgs, 'l'he enclosed chack for 

$200 covers the August l 

and Septeober l insuu.lme11ts o~ your fellowshi p 

grant. Tho next p!?.J,"llleot will not be due until 

4bout Sept,~mber 20 •hen you have asked f or the 

sun of ._200. T.-e ehall expect to hear froro. you 

again before t.~t da~ giving us your Chica.go 

aduress. 

Dr. Ch!lrles 11'. Bug._a 
Uerine Biolo~icil Labor~ 
Woods Hol.e, J.fassachusetts 

Very truly yours , 

lf ~ OT 'f 



To 

ole, C 

Accounts 

ro 

• 

Prepared by Checked by 

All 

Julius Rosenwald Fund 
49

~~ ~l~sAA~e~u}- EL I_QWSH I PS 

!tC$14t,, 

tory 

tt 

r 1 in t 1m nto 

Posted by 

f l 

Payment Voucher No. 490.3 

Date Jul "'-1, 1942 

rt----- .oo 

Appropriation No. Debit 

41-7 00.00 

Credit 

Comptroller 
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APPLICATION FOR FELLOWSHIP 

JULIUS ROSENWALD FUND, CHICAGO, ILLINOIS 

900 South Homan Avenue 

Date. f ~ '5 .. , ..... J.9.:5 t • ....................... . 

PERSONAL HISTORY 

Name in full... •••••••• C ... :i~ ........ J ~ ..,~ ··············c .. ················· ...... ·············································· ·····················•·····················-- -·-~· ·: ~ 

Place of birth ••• ~ .. .,. L .. , .. ; ···········Date of birthT······t ··--'-·~Q.b. ......... . 

Single, married, widowed, divorced ••••••••.••.... ".o.\.~ .......................... ············••···-······················ .. ·················· ···-··································· 

Nam, and add«" of wife oc hu,band .... S.Q.9.QJ/~~-.1\1, .. ~~t··~' 

Number of children.... . ........ ~ ...................................... Age and sex ................ ~ ........ :::::::::::::: ................................................................ . 
Dependents ' ~ .. . ......... To what extent. .................................................................. Relation .... W .. -"'.: ....... ~---

Fatfiec', namt, W ., ..... ~ ···················Addces,.~~,~,cup,tion .... ... . 

HEAL TH OF APPLICANT 

-.... ~ .................... ·-···············~·· .. ·····················-·· ...................... ··············-· .......................................... -·············-······ .. ···· .. ············ .... ·······-················ .................. _ .... . 

Illnesses during past twelve months ......... ==:: .............................. == ..................................................................................... ·-······························· ......... . -Physical impairment-degree and how long existing ........................................................................................................................................................... . 

--- -.......... ~ .. ··-··········-··············-···················· .. ·······························-··························································· .. ················ .. ·········-··· .. . ..................................... ·-················-················-····· 

Physician's recommendations ............ . .. . 



EDUCATION 

Give a summary of your education in the following form: 

Name of Institution Period of Study 
Degrees, Diplomas, 

Certificates 
(give dates) 

Music .................................................... -......................... -.................................................................................................. ............ ....................................................................... .. 

Art ········-············· ·········-······-·······························-··················· .. ········ ...................... ·················· ................................................................................... ·•·············-···-······ ............. . 

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 

·····-·····················································•-············ ••••••••••••••••••••••••••••••••••••····••···•····•··········· ·····················•··································•·-············ ·····························-·-························· ··················----········ 

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 



Give a list of the scholarships or fellowships you hdve previously held or now hold : --- -~- ---- ----. ~--.................................................................. ............................................................................................................................................................................................................... . 

Present position ? ............. ~ ...................................... From ............ ,:- ······-·············.To .................. ::=:::::-......... Salary? ................................... ==::::::: ..... . -Do you seek further training for this or another position?... . ........................................ What and where? ..................................................... . 

----
Have you positive assurance of a position after completion of further study? ............................ ~ .......................................................................... . 

----
If so, what is the position? .................................................................................................................................................................................................................................... . 

By whom is assurance given? .................................................................. ............. ................ .............. . 

What course of study do you wish to take? ...... R.~ .... '.-AN.\. .. . 

For what degree are you working? . ... ~.~ .. .. ~ ......... ~ 
What institution offers best opportunity for this study? .. i?.~ .. . """""'.-.;vvv"'-""-"\ 

When does the course begin and when does it end? ....................... . - -Have your credits been accepted without condition? ................... ~ ............................................................... --............................................... ......... . 

Courses you propose to take: 

Major ........... fu. • ............................. ........................................... ...................................................................................... . 
Minor . ... '\!. . ... .. ............. .... .. .... .... ................................. ..................... .. ........... ........ ... . . ....................................... . 

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

If you are a student and employed outside of school, how many hours per day do you work? ............................................ ::::::::::::: ..... . 

What are they? ....................................................................................................................................... =: .................................................................... :::=: ................................ . 

Where employed? ................................................... = •···················•···•·•··· ..................... .. How much do you earn? ......... =·•············ ··-==··········=::::---

Will this continue? ............................................... .How long? ...... . 

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

How much can you provide? ................................................................................................................................................................................................................................ . 

3 



SUBJECTS STUDIED SINCE COMPLETION OF HIGH SCHOOL 

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

Name of Subject Institution (school or college) 
Number of 
Semesters Year 

••• 0000,00•000•,o• • ·••h••••••••• •••••••••••o• o ooo,oooooooo o ooOoooooeooooooooooooooou OooooooooooooooooooooooooOoOoOOOooo,00,0000000, • • •••••••••••••••••••• • •••••• • ••••••• .. ••• • ••••••••0000 0 000 0 . 
_·_·_· lfl/lA.JI~ ,., I;;;;;i ... . ...................... 

....... ............... ...... . 
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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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July 3, 1942 

Dear 11r. Bug6s: l uly l is the teginning of 
our fiSC3l ye r, o.ntl fello~­

ship payments f or that month had to be i s~ued 
011 the first. That was the reason f or the delay 
in gett,lng your .Tune 29 payment t o you. I shall 
see thnt f uture pa~ento reach you on tne detes 
which you h~ve desi~n~ted. 

It has oecurr eG to me, ho•ever, 
that it might ~e more convenient to you if we 
aent your checks directl y to the N~~ional Banl, 
of •U'll!lswick, Georgia, for depozi t ~o your account . 
If you would like to have us f olio. thi~ plan in 

the f ut ure, please let ae know. 

D.AE:i.lLU 

Mr . C . r:. BuCi~a 

-~1.ne BioI031cal ffibor.-.. tory 
~oods Hole 
Massachusetts 

Very truly yours, 

DOROTHY A. o.vm 



-=-ELLOWSH l PS 
Marine Biological Laboratory 

W O ODS HOLE, MASSACHUSETTS 

Wednesday , July lat, 1942 

Misa Dorothy A. Elvidge 
Julius Rosenwald Fund 
Chicago, Illinois 

Dear Miss Elvidge1 

For fear that the check which I requested be sent on or before 
the 29th of June has not yet been sent , I am sending thi s re­
minder. The only thing I possess of worth i s a good credit 
rating, especially with the National Bank of Brunswick , Ga. 
I am very anxious not to defaul t on any of my obligations , but 
unless the checks reach me as indicated I will not be able to 
meet them on time. 

With a ppreciation for your kindness , I am 



Julius Rosenwald Fund 
4901 Ellis A venue 

CHICAGO 
0 I\ 0 HIPS 

To Payment Voucher No. 4846 

ooda Rcle, IAaoanohusetts 
Date July 1, 1942 

Fourth pa~nt ori fellowship~ nt - - - - - - .. - - - - - $100.00 

Accounts Appropriation No, Debit Credit 

Negro Fellowships 41-7 $100. 00 

Prepared by Checked by Posted by 

RH Comptroller 



To 

f:-•. Cr.:n·lo .. _ :•.. D'.1&es 

o/o '!Ji .6.. lil.vid c 

Accounts 

Uogro Fellowships 

Prepared by Checked by 

All 

Julius Rose~wald F'111dLOWSHIPS 
4901 Elhs A venue -CHICAGO 

Payment Voucher No. 4o;~ 

Date June 4, 194.Z 

Appropriation No. Debit Credit 

41-7 

Posted by 

Comptroller 



Dear Doctor Buggsi 

.Tune 4, 1942 

In aecordanee with your 

requ1at, I am &nclosing 

our check for $50, and have changed our records 

so that. :the payment due you September 20 ,rill 

be for $200 instead of 1250. 

Very truly yours , 

DAE;AM 
OoRofflYA.avtWt. 



FELLOWSHIPS 
DILLARD UNIVERSITY 

N EW ORLEANS 

June 

Miss Dorothy A. Elvi1ige 
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 respectful~ 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
sideration. 

Very truly yours:.:::/ . .., ~ j 

~.w.~ 
c. w. Buggs 



Dillard Untvor sity 

tlew Orlea.ns, Louisiana 

Julius Rosenwald Fund 
4901 Ellis A venue 

CHICAGO 
r A CHIPS 

Payment Voucher No. 4~5 

Date 

Secood pay.uunt on follaa:ih1p •~arrlod 4/18/42. - - - - - - - - - - - - $125.00 

Accounts l'\.ppropriation No. Debit Credit 

Negro Fellowshi ps 41-7 $125. 00 

Prepared by Checked by Posted by 

Comptroller 



Dear Doctor Buggsa 

FEI_LQWSi-1 ~ ~ 

May 4,, 1942 

lo shall be pleased to follow 

the payment plan outlined in 

your let t.er of May l, sending each monthly cheek to 

the address Which you have des ignated. (Before the 

October 30 payment i s due, we shall expect to receive 

froa you your Chicago address. ) Our check for $1.50 

is enclosed to cover the first payment. 

Very truly yours~ 

OOOOTHY A. ELVIW 

DAE: RH 

Dr Charles W. Buggs 
n1il5e: ma,s1 a,e, ... - ~ 
New Orleans, Louisiana 



To 
ur . Gha.rl :; '.' . uggs 

Dill'lr l1n.:. versi ty 

New Orl eans , Lo .. isi ana 

Julius Rosenwald Fund 
4901 Ellis A venue 

CHICAGO 
I 

Payment Voucher No. 9316 

Date Ma~ 4, 1942 

First p.aymont on fell ovrship grmued 4/l c./1;2 - - - - - - - - - - - - $150 . 00 

Accounts Appropriation No, l Debit 

ll.-7 

Prepared by Checked by Posted by 

Credit 

Comptroller 



Miss Dorothy A. Elvidge 
Julius Rosenwald Fund 
4901 Ellis Avenue 
Chicago, Illinois 

Dear Miss Elvidge: 

D ILLAR D UNIVERSIT Y 

NEW ORL EANS 

May l, 1942 

.... - f 

-

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

1 On or before May 9th 
2 On or before June 4th 
3 On or before June 29th 
4 On or before Ju:cy 30th 
5 On or before August 30th 
6 On or before September 24th 
7 On or before October 30th 
8 On or before November 29th 
9 On or before December 29th 

10 On or before January 30th 
11 On or before February 27th 
12 On or before March 30th 
13 On or before April 29th 
14 On or before May 10th 
15 On or before June 4th 
16 On or before Ju:cy 30th 
17 On or before August 30th 

Dillard University 
Dillard University 
Woods Hole 
Woods Hole 
Woods Hole 
Woods Hole 
Chicago {address later) 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Woods Hole 
Woods Hole 

$150.00" I ,fa 

125.00 ... I 
100.00 11 

100. 00 J..v-'\ I 
100. 00 < t\ I 

250.00 ~,\--~ ,... , 
100. 00 f) r-r- I 
100.00 '" , I 
200. 00 ~♦ I 

100.00 \ ~' 
100. 00 \r-.>-' 

200. 00 (~ , 
100. 00) 
150.oo~ 
125.00 ' 1 

100.00 (),A'' I 
100.00 <v-,~\ 1 

$2200.00 

"Tuitior to the Marine Biological Laboratory, 
Woods Hole, Mass. 

I trust that this distribution meets with your approval. 

Very truly yours , 

C . w. ff 
~ w. Buggs 
Pr3HS9l':U ~!' Me'!el!f' l!Wl 
Head, Division of the Sciences 

I 



FELLOWSHIPS 

April Z71 194?. 

Dear Doctor Bugge , I h:ive aeeo the recent 
v-" correapon~ence which you 

he. re heu Y.i th th.·. Haygood 1n connection .with tho 
fello-crship grant 8.lJarded to you u short time ~go. 
It is ouatomary for us t o -8.ke :;,aylf!;e!'l.t in monthl,.­
ins~nts spread over tho period for which th& 
a-.:m.rd .._,-a~ e.ec.o. Ho'..revcr , ii' ;·ou t!oule prefe:r to 
r .?ceive l.!il-ger P3-yme:1t.o in the ':lo~tha in .Lic:1 
yo·.Jr bitiQn ~111 be d'J.c , that; le entirely agree­
able to us,. 

Fn'?n ~ou are ready to lx:~in 
't.ork ~Jer 7ou:r s r ant, please 'Write ~e, giv-lne tho 

( ~th-lj pe.ym-nt plnn be:?t JUited t.!.> ..,cur ~ .::ds, and 
t~10 cc!..:.-ess to w!1L:1 ~-o'..lr check~ ,:io!.lld be ~ail-::,d. 

DAE:il! 

Dr. 
Dill 
New Orleens, Louisiana 

Ve1:y Lruly ro.irs , 

DOROTHY A. ELVf O()V 



D ILLARD U NIVERSITY 

N EW O RLEANS 

April 2.3 , 1942 

Mr. F.dwin R. Thlbree, President 
Julius Rosenwald Fund :, l 
4901 Ellis Avenue 
Chicago, Illinois kJ J-1 

My dear Mr. Ernb~e,( )~ 

FELLOWSH 

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 ray zoological studies and research 
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 r eturn to my duties here after 
my months of study and research refreshed in 
mind and spirit, and that my rejuvination wi ll 
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 , 

c.. wJL;r 
.c, w. Buggs 



-
DILLARD UNIVERSITY 

weww ~RL EANS 

c1(..April, Jl, 1942 
!::JG lf;),- 1 

---
·Mr. William C. Haygood 
Director for Fellowships 
Julius Rosenwald Fund 
4901 Ellis Averrue 
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 physiology 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, 

e. w.~r 
c. w. Buggs 

1 
(f 



F t:LLOVVS~i I PS 

.hpril 1 , 1942 

Dear lt.r. Buggs: litr. ~bree has given inc your 
lotter of ?:..arch JO, i.'lcluc.:ing 

your budget e~timate and the generu.1 pl.an of work. 
I shall be glnd to bring this to the Comii ttee for 
discusai on at its final ~eetlng. 

fiCli : :Jc1C 

Dr. C •. ti. Butt;, lleffi 
Divlsl on of e Sc!enffl 
Dillard University 
?few Orle.,ns, Louisiana 

Si ncerely yours , 

WILLIAM C. HAYGOOD 



--

D IL LAR D U NIVERSITY 

NEW ORLEANS 

March .30, 1942 

'3, 'fBti_ () 

_l ll,CU 31 Mr. F.dwin R. Embree 
JI.L..l.ius Rosenwald Fund 
490J. Ellis Avenue 
Chicago, Illinois 1-1 --9-'F-tjl:L O WS HI PS 

My dear Mr. Embree: 6'-Lf~J C 
Pursuant to our conversation on yesterday I am submi tting herewith an 
.stimate of expenses for three quarters study at the University of Chicago 
and two summers at Woods Hol e: • 

Estimate of guarterly expenses at the University of Chicago 

Regular tuition, registration and health 
service fees •••••••• •••••••••••••••••••• $lo6 

Rent • • • • . • . • . • . • • • • . • . • • • • . • • • • • • . • • • • . • . . • . . 75 
Board • • . • • • . • • • • • . . . . . • . . • . . . • • • . . • . • • • • • • . • • 90 
Laundry and cleaning •••••••••••••••••• • •••••• 25 
Textbooks, laboratory fees , supplies • •• •••••• 45 
Incidentals •••••·••••••••••• • •••••••••••••••• 45 

..,,..$.3_8..,..6 -

For three quarters •••••• $ll58 

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

Tuition for the summer •••••••••••••••• ••••••• $150 
Rent • • . . . . • . . • . . . . . . . . • . . • . . . . . . . . . . . . . • . . • • • 84 
Board • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • SJ.. 
Laundry and cleaning •••••••••••• ••••••·•••••• 25 
Incidentals •••••••••••••·• • •••••••••••••••••• 30 

$.37.3 

For two summers ••••••••• $ 746 

Transportation for the entire study period and research expenses at 
Woods Hole or Gulfside, Mississippi during the later part of August 
and the month of September (exclusive of c . $125 of a Sigma Xi 
grant) 

• • • • • • • • • • • • • • • • • • • • •••• • ••• • ••• $ 296 



... C ... -

Mr·. J!:dwin R. Embree: (2) 

DILLARD UNIVERSITY 

NEW ORLEANS 

Total amount requested for 15 months study •••••••••• $2200 

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

Formai work contemplated at Woods Hole include two courses in invertebrate 
~ooiogy, one in embryology and one in physiology~ Research work during 
August and September would center around the biochemistry and physiology 
or 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 

J . To study the Chicago Plan with r eference to the biological and 
physical sciences in order that our organizational problems 
here might be better understood and met. 

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

Very sincerely yohs, 

(!. lJ-. 't4"' 
c. W. Buggs 0 
Professor of Biology and 
Head, Division of the Sciences 



R,,,;,,.ro f••m r., ,~~;~ ,~y-
A11g11st 12, 1944, Vol. 12S, pp. 1017-1019 

Cop:,1right, 1944, b.Y American Medical Assorfotiou 

PE IICILLI AND SKIN GRAFTING 

JOHN WINSLOW HIRSHFELD, M.D. 

MATTHEW A. PILLING, M.D. 

CHARLES WESLEY BUGGS, Pn.D. 
ANO 

\,VILLIAM 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 li fe. 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 I 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 clays 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 llledicine, and the Division of Surgery. 
Det1·oit Recei,1 ing llospital. 

The work described in this paper was done, under a. contract recom­
mended b)' the Committee on Medical Research, between the Office of 
Scientific Research and Development and Wayne University. 

1. Harvey. S. C., and Con110r, G. J.: The Healing of Deep Thermal 
Burns, read before the American Surgical Association, Chicago, i\ifay 3, 
1944. 
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of burned patients. Although lack of donor sites will 
always remain as a limit ing 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 2 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 g.raft 
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 fi rst grafts failed also lost large parts of suc­
cessive grafts. This has been our experience and has 
usually been due to infection of the g ranulating bed 
with sulfonamide resistant Streptococcus haemolyticus 
or Staphylococcus aureus. 

A large denuded area of the body usually becomes 
infected with Pseudomonas pyocyaneus, P roteus 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, Tll., Charles C Thomas, 
Publisher, 1942. 



infected with beta hemolytic streptococci, Staphylococ­
cus aureus and other coagulase positive micrococci. It 
is these organisms that are responsible for the fail ure 
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. 

T ABl,E 1.-Padgclt's Results 

0 :E'resh Burns" 
'.l'otal grafts............................................. U 

Pcmmtage of Graft Lost 
O • 10 

11. 20 
21 • 25 
20 • 40 
41 . 100 

Number of Oases 
28 (63.6'%) 
2 ( 4.5%) 
1 ( 2.3%) 
1 ( 2 .3%) 

12 (27.2%) 
) 

In 31.8% ol the cases 
21% or more of the graft 
was lost 

Grnlts on Other Ob,,iously Contiunloat-Od RCCiJ)icot Sites 
'l'otal grafts............................................. 17 

0 • 10 9 (52.9o/o) } 
11 • 20 2 (11.8%) In 35.3%of tl1-0 cases 21%or 
21 • so 2 (11.8%) more of the grnlt wus Jest 
SI • 100 4 (23.5%) 

Grafts on Aseptic Recipient Sites 
'l'otal grafts............................................. 151 

0. 10 148 (98%) } In only 2% of the cases 
11 • 25 2 ( 1.4%) ll% or more of the graft 
26 • 100 l ( 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 aftt:· 
the burn had occurred. In 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 



'fABLE 2.-Dctails of Treat IJ/l'Jlt 

Days Elapsing 
Percentage Between 

Injury and Size o! Cultures Defore Cultures at Dosnge o! o! Patient Age Grafting Location Grult Grafting }'irst Dressing Penicillin 'l'ake 
A. '.l'. 83 2S Shoulder and 05 SQ. in. .\!. aurnntlncus M. aurantiacus 10,000 units every 2 hours 

arm coagulasc -; coagulase - ; for 5 doses before gra!tiog 
dipbtbcroids d iphtheroids; 100% 

gram+ cocci 10,000 units every 2 hours 
for 5 cluys after grafting J.B. 52 Foot 30 SQ. in. Ps. pyocyaneus; i\l. aurantiacus None before grafting 

diphtheroids coagulasc - ; 100% 
M. epidermidls 5,000 units c,·ery hour !or 
coagulasc - ; 5 days ultcr gra(tlng 
B. coll; dipbthcroids 

M. ll. 30 so Thighs 35 SQ. In. M. aurantlacus M . epldermidls 5,000 units every hour for 
coagulase -; cougulnse -; It doses before grafting 

95% Ps. pyocynncus; M. imrnntiacus 
dlplabcroids coaguluse + ; 5,000 units every hour for 

Ps. pyocyancus; 5 days ultcr gralting 
diphthcroids; 
aerobic gram + rods w.c. 52 60 Leg and loot 00 sq. in. lJ. varians Gram+ rods; 5,000 units every hour for 

coagulasc + : Ps. fluorescens; 18 hours before grafting 
Ps. pyocyancus; Ps. pyocyanens 100% Ps. fluorescens; G,000 units every hour for 
aerobic gram + 5 dttys ufter grafting 
rods 

B. P. 40 25 Shoulders and 54 sq. In. M. varinos M. variaos 10,000 units every hour for 
scalIJ coagul asc + ; coagulase + ; 18 hours before grafting 

Ps. fluoresccus : Ps. fluoresceos; 9;;% 
M. tetrngeucs; diphtherolds 10,000 units every hour for 
aerobic gram + rod 4 days after grafting 

I. s. 5 20 Buck and chest 50 sq. In. i\J . uurantiacus Ps. pyocyaneus: 6,000 units every hour for 
coaguluse + ; dlph thcroids; 24 hours belore grafting 
beta hemolytic )I. Cllidcrmidis 9;;% 
streptococcus; coagulasc + 5,000 units every hour for 
B. coli; 4 days after grafting 
diphthcroids; 
B. al kaligcnes 

C. H. 10 1$0 Chest, axilla 125 sq , in. M. variuns ill. varians 5,000 units every hour for 

l 
('l'his loss 

and arm coagulose + : cougulase + : 5 days before grafting was due to 
grom + rod ; dipbtheroids 95% hematoma 
gram neg. rod; 5,000 units every hour for beneath 
M. ourantlacus 9 days after grafting graft) 
congulase + ; 
M. cIJidcrmidis 
coogulasc -

D. 'l'. 3 20 Chest and 30 SQ. In. )1. auraotiacus )1. aurantlacus Kone before grafting 
abdomen coaguh,sc + ; coagula sc + ; 100% 

~J. v arians dlphthcrolds; 5,000 units every hour for 
coagulase + ; B . coli; 2 days alter grafting, t hen 
dlphtheroicls ; B . aerogcnes 2,500 units every hour for 
gram neg. rods 3 days after grafting 

8. AI. 5 00 Koce 50 SQ. in. Ps. pyocy nneus; Ps. IJyocyancus: 5,000 units ever y hour for 
M. CJlidermidis diph theroids ; 18 hours bclore grafting --- -eoaguInsc - M. eI)idermidls 95% 

congulnse + 5,000 uni ts ever y hour for 
2 days after graf ting, t hen 
2,500 uni ts every hour for 
3 days alter grafting R. B. 6 40 Arms and 42 sq. in. M. aurantiucus M. aurantiacus 5,000 units every hour for 

shoulders congulase + ; coagulase +; 12 hours before grafting 
Ps. pyocyancus Ps. l)YOCYflOCUS 90% 

5,000 units every hour for 

16 SQ. lo. M. aurantiacus Beta hemolytic 
4 days • ftcr gr afting D. M . 38 30 Leg 5,000 units ever y hour for 

coagulase + ; streptococcus; 12 hours before gra fting 
M. epiderm idis Ps. )))'Oeyaneus; 95% congulase - ; M. epidcrmldis 5,000 nni ts everi• hour f or 
Ps. I1yoey aneus; coagulase - 4 days alter graf ting 
aerobic gr am + rod c.w. 19 Chest 30 SQ. in. M. varians Ps. pyocyancus; 1,000 units every hour for 
coagulase + ; gram + rod J2 hours before gra fting 
D. coli; O.;% beta hcmolyUc 1,000 units every hour f or 
streptococcus; 5 days alter gr afting 
aerobic gr am + rod 

L.W. 10 25 'rruok 135 SQ. lo. Ps. pyocyaneus Ps. pyocyancus 5,000 units every hour for 
12 hours before grafting 

5,000 units ever y hour for 
90% 

'.l'runk SO SQ. in. Ps. IlYOC)•ancus; 
.; days a fter gr af ting L.W. 10 44 PS. l)YOCyaneus; 5,000 uni ts every hour for 

Proteus vulgaris Proteus rnlgaris 12 hours before grafting 

5,000 units e, •cry hour for 
100% 

25 '!'high 60 SQ. iD. M. variaos Proteus vulgur is; 
5 days alter graft ing R. ll. 43 5,000 units every hour for 

coogulasc + ; Ps. PYOCYl\tlCUS It hours before grafting 
P roteus vulgaris; 80% Ps. pyocyaneus 5.000 units every hour for 

28 Hand 28 SQ. In. Ps. l)yocyaneus; M . auraotiacus 
5 days after grafting J. v. 52 5.000 units every hour for 

)I. aurantiacus coagulasc - ; 12 hours before gra !ting 
coagulase + ; Ps. pyocyaneus; 100% M. varfans B. ncrogenes: 5,000 uni ts every hour for 
coagulnse + : aerobic grum + rod 5 days niter graltlog 
B. acrogcnes 

G. R. 10 25 '.l'highs 100 SQ. in. Proteus vulgaris: Proteus vulgaris; 5,000 units eVcry hour for 
beta hemolytic Beta hemolyt ic 1:/ hours before grafting 
streptococcus; strcI1tococcus; 90% Staph. aureus Sta I>h. aureus 5,000 units every hour for 

43 Leg 72 SQ. in Proteus vulgarls; Proteus vulgaris; 
J duys after grnftlng G. R. 10 5,000 units every hour for 

Ps. pyocyaoeus Ps. pyocyancus ll hours belorc gra !ting 

10,000 units every 2 hours 
Sii-90% 

J. c. 46 25 Arm and hand 6-1 sq. lo. M. varlans None 
for 5 days a ltcr graltlng 
5,000 unit~ e\·cry hour for 

coagulasc + ; 24 hours before gralfing 
M. auruntiacus 100% coagulasc + ; 5,000 units e,·cry hour !or B. coll 24 hours a ftcr gra rting 
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peroxide in a carbowax base, and several other experi­
mental ointments. The dressing:; were changed at 
intervals of five to fou rteen clays, 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 employed. 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 a rea 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. O nly 80 per 
cent of the grafts placed on his groin and thighs took. 
The loss in this case was probably clue 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. T his 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. T he 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 



7 

that were present on the granulating surface before 
grafting. In spite of their persistence. they did not seem 
to affect the growth o( 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 defin ite advantages : 

I. It permits early g rafting . Split thickness g rafts can be 
successfully applied as soon as the slough has separated without 
further time consuming preparation of the g ranulating area. 

2. I t 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 pa tients with third degree burns. 
Although many excellent takes were obtained, in about 
one third of the cases 25 per cent or more of the g raft 
was lost because of the occur rence of infection. T here­
fore the consistency with which excellent takes were 
obtained in this ser ies of 19 grafts has been very impres­
sive to us. \Ve are presenting the method with the 
hope that others will try it. 

PrinlPtl and P11b/i.shrd in thr Uuited S tairs of Amrrita 
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Streptomycin is effective against a variety of gram 
negative and gram positive bacteria both in vivo and 
in vitro.1 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 1 it becomes necessary, for rational therapy, 
to determine whether a sufficiently high blood concentra-
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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 
intei·val between doses is sufficient to maintain a blood 
concentration which is more than ample to inhibit the 
in vitro growth o[ the invading bacterium. On the 
other hand, blood level and sensit ivity determinations 
may indicate that a larger dose given at more frequent 
intervals is needed. 

Our purpose in this communication is to report ( l ) 
the sensitivit ies 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 INVESTTGATED 

The bacteria studied \\·ere isolated from 38 patients 
with var ious types of infections, among which were 
peritonitis, thoracic empyema, septicemia. infected 
wounds and burns. urinary tract infections and pelvic 
abscesses. U rine 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 staphylococci. 
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. T he action of streptomycin on the 
anaerobes was not tested. 

SCREENIXG FOR THE APPROXL\fATE SENSITIVITY 
TO STREPTOMYCIN 

.t\n aqueous solution of streptomycin 3 having a con­
centration of -148 S • un its was prepared from a weighed 
amount of the dry product. Twofold serial dilutions 

3. The strcptomyci11 was 1>rovided through Dr. D. F. Robertson of 
Merck and Company . Inc., Uahway, N. ]. 

4. An S unit o f streptomycin. synonymous with an E. coli unit, is 
that a.mount of stre1)tO!l'1ycin which will inhi bit the growth of a standard 
strain of E. coli in l cc. 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 I 00 per cent error inherent 
in the twofold serial dilution method. 

DETERMIJ\"'ATION OF SENSITlVITY VALUES WITHIK 
NARROWER RANGES THAN THOSE POSSIBLE WlTII 

THE TWOFOLD SERIAL DILUTION METHOD 

Various concentrations of streptomycin solutions were 
prepared in double the desi red 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 o[ strepto­
mycin per cubic centimeter. Tn 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 \\"ere not retested except in 
a few isolated instances. 

RESULTS OF SENS IT I VITY 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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mJection of streptomycin ranging from 25,000 to 
1,000,000 S units which were reported by Buggs, P ill­
ing, Bronstein and Hirshfeld,2 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 !.-Solutions Used for Sensitivity Tests and the 
End Poi11ts as Read from Individual Tubes 

Screened 
SensiLivity, 
S Units/Cc. 

s 

16 

32 

Solutions Used tor End Points as Read 
Further Tests, from Individual 'l'ubes, 

S Units/Cc. ~ Units/Ce. 
2 1 
t t 
ij 3 
8 4 

10 5 
12 6 
14 7 
16 8 

" 4 
I;/ 6 
l o " :!O 10 
24 1:1 
t8 H 
3;1 16 

16 8 
24 12 
32 16 
40 :!O 
48 24 
56 :!8 
64 3;1 

32 16 
48 t4 
64 a2 
80 40 
96 48 

112 56 
128 64 

64 32 
96 48 

128 64 
160 80 
192 96 
224 ll2 
256 128 

Error 

0 

- I unit 

- 1 to -3 units 

-1 to - i units 

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.- Iineteen 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.-Se11s."Ji11ilies of Bacteria. lo Streptomycin 

Dctcnnioat ions mndo io nutrient broth wbicb contnined 0.25 1icr cent 
sodium chlor lcle 

Organism aacl Number 
Sensitivity, of 
S Units/Cc. Strains 

£. coli 
from 21 
Patients 
1........... 5 
2... ..... ... I 
4.. .. ... .. . . 4 
5...... .. ... 4 
6. .. .. ..... . ,_) 
8 ..... ...... 2 

12. ... . ... . . . l 
16... ... . .... 2 
32........... 3 

>256.... . ..... . 1 

J>. vulgaris 
from 2 

Patients 

26 

2..... ...... I 
4........... 2 
6. ... ... ... . 1 
s.... ....... 2 

Ps. ueruginosa 
f rom 13 
Patients 

6 

1.. ..... .... l 
4. ... . . . . . . . 2 
5...... ... . . l 
8. ... . ...... l 

16. .. . . . . . . .. l 
32....... .... l 
40....... . ... 2 

100.. ......... 1 
>256..... ... . .. 9 

JO 

Orgaaism und Numher 
Sensitivity, of 
S Units/Cc. Struins 

.\. uerogenes 
from 1~ 
Patients 
I.......... . 2 
2 . .. ... . ... . ij 

4 .. ........ . 
5 ... ' ..... . . 
6 .. ........ . 

16 ...... . .. . . 
20 ...... ... .. 

>256 . ....... . . . 

S. aureus 
from l4 
Patients 

20 

0.IXl......... ~ 
0.06..... ... . 2 
0.125...... .. 2 
0.5... .. . . .. . I 
I. '. ... ..... 4 
2. . ... . . .. . . 5 
3... .. .. . . . . l 
4.......... . 2 
5. ... .... .. . I 
6........ . .. l 

16 . .. .. . . . . . . 1 
32... .... .. .. I 

128. ..... .... . 1 
>256. ... . . . . . .. 2 

s. lllbus 
from 12 
P atients 

27 

0.03... ...... l 
0.06... .... . 7 
0.125...... .. 6 
0.25.. .. .... . 5 
1..... .. . . .. 2 

128 .. .. .. . ... . 
>2;;6 ..... .. .. . . 

Organism uncl Number 
Sensitivity, of 
S Units/Cc. Strains 

.\lphn hemolytic 
streptococci 

from 18 
Patients 
0.06....... .. 1 
0.5.. .... .... I 
1........... 2 
2....... .. .. 2 
4........ . . . 5 
(i. ·· · · • ··· ·· 3 
(i. .... . . .. .. 5 
8. ..... . .. . . 7 

10.... .. ..... 3 
3L. .. ...... 2 

>25u.... .. .. .. . 6 

lletu hemolytic 
streptococci 

from 10 
Patients 

37 

0.06..... .... 2 
0.125.... .... 1 
1..... .. .... l 
4.. .. ....... 2 
5......... . . 3 
8..... .... .. 2 

82 ..... • ·.. .. 2 
>256... .. ... .. . 2 

Dipbtheroids 
f rom 19 
Patients 

15 

o.oo..... .. .. 1 
0.06....... . . 3 
0.125...... .. 7 
0.25..... .. . . 2 
0.5.... .. .... 3 
l..... ..... . 1 
7.. ... . . ... . l 

25u........... 6 
>25G.... .. . . ... 12 

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 l patient and three strains 
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from another, but in neither of these cases did the organ­
ism acquire an increased tolerance fo r streptomycin 
during therapy. 

Proteus 1/ulgaris.-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. F ive 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. Jn 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. 

Pse11domo11as Aerugi11osa.-The majority of the 
strains of P eudomonas 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 1 case the resistance of the organism 
as recovered from bile before treatment was started was 
32 units of streptomycin. Three clays later. ,,-hen 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 
clays 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. \,\!hen 
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first isolated, nine days previously and two days after 
therapy was begun . the organism was inhibited by 1 unit 
of streptomycin. It ,vould thus appear that this strain 
developed a decided resistance to streptomycin during 
its eleven days' exposure to the drug. The t1vo 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
cocci studied proved to be very sensitive to strepto­
mycin, many of them being inhibited by less than 
0. 1 unit of the drug. 

Twenty-seven strains of Staphylococcus aureus were 
tested. Twenty-brn 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 o[ the two strains requir­
ing more than 256 units of streptomycin fo r inhibition 
was a primary isolation from a case of osteomyeli tis 
after six days of therapy. The second of these t 11·0 
strains was isolated from an infected decubitus ulcer 
which was treated locally and parenterally with strepto­
mycin. \i\Then 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 clays 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 l unit or less of strepto­
mycin. In 1 instance a strain apparently developed a 
tolerance for the drug during thirteen clays of therapy. 
When first isolated its sensitivity was 0.06 unit. but 
thirteen clays 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 g reater than 256 units was a 
primary isolation following six days of therapy. 

Thirteen additional strains of micrococci were tested 
for their sensitivity to streptomycin . These were identi­
fied as Staphylococcus epidenniclis. Micrococcus candi­
dus and lVJicrococcus aurantiacus. Eleven 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 o( 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 fo r 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 l , 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. hut 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 Hew.0/3,tic S treptorocci.- Eleve11 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 
~trains may have become resistant during the course 
of therapy. 

Dip/ithfroids.-The diphtheroicls 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 sensiti ve to 
l 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 diphtheroid • with a great toler­
ance for streptomycin were isolated from lesions which. 
on an earlier elate. had yielded diphtheroids that were 
sensitive. 
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COMMENT 

A study of the sensitivity of bacteria to antibiotics is 
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 clays 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 sa(e 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 wa originally resistant 0 1: 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 Auids 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. 

l. T he majority of the strains of Escherichia coli. 
Proteus vulgaris, Aerobacter aerogenes. staphylococci 
and streptococci were susceptible in vitro to the blood 
concentration of streptomycin 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 
kno\\'n to be from 5 to 7.5 or 8 S units per cubic centi­
meter of blood . 

2. T he majori ty of the stra ins of Pseudomonas 
aeruginosa investigated ,yere found to be very resis­
tant to streptomycin. 

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 ensitive strains . 

..J.. Diphtheroids ,rere found to be either extremely 
susceptible or very resistant to streptomycin. 

5. A method ,,·as adopted fo r determining the sensi­
tivity of bacteria to antibiotics within narrower limits 
than those obtainable \\'ith the tll'ofold serial dilution 
method. 

P1i11t cd and Pttblisltcd ill the United Stales of Amuica 
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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.2 These unusual properties of penicillin have 
led some workers 3 to treat empyema by aspiration of 
the pus, followed by instillation of penicillin. Theoreti-
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cally, if this form of treatment is to be successful , the 
following conditions should prevail : 

I. 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. T he cavity must not conta in 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 tha n 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. T he 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. 

T here is no doubt that penicillin when properly used 
will obviate the need of surgical drainage in certain 
cases of empyema. T hose 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 descr ibed 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 la rge empyema can often be trans­
formed into a small one that the lung can obliterate 
more quicklY. after rib resection. I t is also possible to 
tide a critically ill patient over a period during which 
surgical inter vention is hazardous. However, if the 
empyema is not bacteriologically and anatomically such 
in the Treat ment 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.: 1'he Use of P enicillin in Surgical I nfections, Aon. 
Surg. 120: 311-349 (Sept.) 1944. Roberts, J. E. H. : T ubbs. 0. S., 
and Bates, ~(. : Pleural and Pulmonary Suppuration Treated with 
Penicillin, Lancet 1: 39-45 (Jan. 13) 1945. Tillett, W. S .: Gambier, 
IL J., and :McCormack, J. E.: The T reatment of Lobar Pneumonia 
and Pneumococcal Empyema with Penicill in, Bull. New York Acad. Med. 
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 clone in stages. 
Drainage of an empyema by resetting 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 oE pus and instillation of penicillin as long 
as rapid jmprovement is being made. IE 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: 

I. 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 IS, 
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 left. On the 
fifth day following injury the abdominal wound disrupted. 
This was resut ured 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 dai ly and each 
aspiration followed by the instil lation 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 l 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 g ram 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 r ib 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 pen i­
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 SI, was admitted on 
Feb. 18, 1944 with type II pneumococcic pneumonia involving 
the right lower lobe. Treatment with sulfamerazine resulted in 
a slight improvement, but the patient's temperature remained 
elevated. On March l 250 cc. of thick pus yielding a type II 
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, steri le. 
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 111 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, feel ing 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, I 944 the chest was aspi rated and a large 
quantity of pus obtained. Alpha hemolytic streptococci 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 obta ining 
penicillin, so the chest was not aspirated again until October 25, 
when 1,500 cc. of very foul ll US resembling pea soup in appear­
ance was obtained. Following the aspiration, 50,000 units of 
penicillin in about 80 cc. of saline solution was insti lled in the 
empyema. On October 27 550 cc. of pus, which was no longer 
foul , was obtained. T he 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 Auid 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 SO cc. of thin, 
brown, odorless fluid from which streptococci 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 011 

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 clone 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 before 
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 cavi ty 
yielded 1,100 cc. of thin, brown Auid. 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 
decl ined over a three days period to 99-100 F., whe1·e it remained 
until November I, 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 penicill in was repeated 
daily until November 6, The cul tures 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. T he 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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lure was only 99-100.6 F. the patient was c1 itica lly 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 betweel) which were collections of clear Auid. 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 J 7 
the anterior subdiapl1ragmatic 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 I 200 cc. of thin pus was aspirated from the right pleural 
cavity. Beta hemolytic streptococci, 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 clays. 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. 

C.-.se 6.-V. B., a white woman aged 26. admitted on May JS, 
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 clyspncic and on physical 
examination exhibited not only signs of hydropncumothorax 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 left 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 J0,000 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., when: it remained for nine 



9 

days before leveling off at normal, JOO 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: 

~{ay 19 and 20, 1944 alpha hemolytic streptococci and 
anaerobic nonhemolytic streptococci. 

:May 23, aerobic gram positive spore forming bacilli. 
~fay 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 ~lay 8 a 
rib resection was done. This disclosed a small cmpyema into 
which there were several bronchial openings. Cultures from the 
walls of the ca,·ity 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. \ \'hen 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, 194-1 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 e\'ery 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 :S:ovembcr 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 lo 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 fe\·er. 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 w~s decidecj to reinstitute systemic penicil1in ther-



10 

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 Auid 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. T raversing 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 
J>us; (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. F urthermore, the constant hazard 
of severe hemorrhage from the vessels traversing the cavity 
made it dangerous to delay surgical treatment. 

T he 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 u1>per 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
tococci and several unidentified anaerobic bacilli. and cocci were 
recovered from the pus. Penicill in therapy was initiated on 
November 10. Ten thousand units was injected into the 
cmpyema 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 intramuscula rly 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 as1>irated 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 twelfth day to 5,000 
units per hour. On Novembe1· 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 fou nd to be completely obliterated. An abscess about 
I inch in diameter was present in the left upper lobe and was 
sur rounded by considerable consolidated lung containing many 
small abscesses. A large eroded vessel traversed the cavity. 

This case might be considered a success so fa r 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. 

C,1sE 9.- G. G., a white man aged 63, who had been a tramp 
all his I ife, 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 malnour ished. On November 20 1,650 cc. of rather th in, 
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 instillat ion were repeated daily for 
three clays 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 JOO F., his 
appetite was poor and he developed diarrhea. 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. 'vV., a white girl aged 2 years, was admitted 
on Jan. 3, 1944 with postpneumonic ernpyema, bronchopleural 
fistula and tension pneurnothorax. Intercostal drainage was 
done the next day, releasing purulent fluid under pressure. 
Cultures showed type III pneumococci. Sulfamerazine therapy 
for the next fifteen days resulted in little or no improvement, 
and on January 18 penicillin was begun. Cul tu res 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. \,\fhen 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.-J. 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, streptococci and 
diphtheroids. No anaerobic cul ture was made. On Dec~mber 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 streptcocci, 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 obli terated 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 ha_ve persisted in the loculation that formed and 
would have prevented a successful outcome. 
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CASE 13.-E. \ •V.,'1 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 
intraplcural pncumolysis was clone 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 
clone. 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 asr>irated frequently. The fluid became foul and increased 
in amount until 1,500 cc. was being aspirated every few clays. 
At each aspiration the cavity was irrigated with saline solution 
and SO cc. of hexylresorcinol was instilled. 

On February 19 1.000 cc. of fluid 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 
di1>htheroids. P,;nicillin 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 
r eceived intravenously 100,000 units of sodium penicillin daily 
and then 50,000 units intravenously every day to March 13, when 
all medication was sto1>ped. 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 
JOO 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 aspi rated, 
and after saline irrigation 50,000 units of sodium penicillin was 
instilled in 100 cc. of sal ine solution. This amount was repeated 
daily until April 24, then 50,000 units every two day~ to June 2, 
and then once weekly until June 26. During this time the 
amount of fluid aspirated varied between ISO 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. \V. A. Hudson. 
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After penicillin was stopped, 100 to 150 cc. 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 cocci. 
April 11, anaerobic gram-positive rods. 
April 15, anaerobic cocci ; diphtheroids. 
April 17 and 22, steri le. 
April 24, anaerobic cocci. 
May I, anaerobic gram-positive cocci; anaerobic streptococci. 
May 8, sterile. 
May 15, anaerobic g ram-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 non hemolytic streptococci. 
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 ernpyerna in check, but it also illustrates the 
fact that an ernpyema 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 i,, 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 Actinotnyces griseus, has been shown to 
be effective both in vitro 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 
Mycobacterium tubercttlosis (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.a 
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 I ml. of nutrient broth or agar 
will just suffice to inhibit the growth of a given strain 
of E. coli. 

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 brQth and inoculating these dilutions with 0.3 ml. of 
a I : IO•"<!ilution of a culture of Staphylococcus a11re11s 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. 
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The mp method of Stebbins a11d Robin-so,i 

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 



Patient Age 
Dose and route Concentration of streptomycin of 
ad ministration in E.coli units per ml. of serum 

years 5 min- l hour Z hours 4 hours utes 
w.s. 30 25,000 J.M. 0 1.5 1.25 0 
I. B. 40 25,000 I.M. 0 1.5 1.25 0 
J. I. 33 25,000 I.V. 3.0 1.25 0 0 
E.W. 24 25,000 I.V. 2.5 1.25 0 0 

W.K. 41 50,000 I.M. 0 2.6 2.0 1.25 
J.M. 16 50,000 I.M. 0 2.8 1.8 0 
E. K. 41 50,000 I.V. 6.3 2.5 0 0 
E.L. 29 50,000 I.V. 17.3 2.5 2.5 0 

J .R. 34 200,000 I.M. 1.25 11.1 7.9 4.0 
M. R. 55 200,000 I.M. 
B.G. 33 200,000 I.M. 2.7 5.8 4.6 3.3 
G. H. 45 200,000 1.V. 21.4 8.0 6.2 2.9 
J . s. 20 200,000 I.V. 25.0 9.1 6.2 3.7 

H.H. 57 400,000 I.M. 0.0 10.3 17.2 13.9 
V.S. 30 400,000 I.M. 6.5 10.5 3.8 8.3 
A.S. 47 400,000 I.V. 32.4 11.8 8.3 5.6 
A.D. 58 400,000 I.V. 40 14.2 9.5 5.6 
L.L. 26 400,000 I.V. 44.5 17.8 10.9 7.5 

T.D. 65 500,000 J.M. 10.5 42.0 25.0 18.4 
E.H. 64 500,000 I.M. 7.8 6.2 16.2 13.6 
W.H. 57 500,000 I.V. 46.8 21.8 14.1 7.8 
A.L. 63 500,000 I.V. 72.0 26.0 17.6 11.5 

TABLE 1 

Excretion of streptomycin in the urine (E. coli units) 

Units Units ex- Units I Units ex- Units I Units ex• 
per ml. creted per per ml. creted per per ml. creted per 
of urine period of urine period of urine period 

0 kl 5 minutes 5 minutes kl l hour l kl Z hours 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 7.4 976.8 30.0 1,380.0 
0 0 62.4 8,174.4 
0 0 26.8 4,958.0 12.6 5,229.0 

29.4 1,793.4 122.5 16,537.5 68.6 8,575.0 

0 0 220 27,500 95 18,050 
0 0 330 9,900 390 15,600 

86.4 17,193.6 59.4 17,820 
99 4,752 780 30,420 960 23,040 

121.3 14,162.5 48.0 18,720 53.2 20,216 

0 0 84.0 8,736 472.0 41,064 
2.3 218.5 590.0 76,700 18.0 1,800 

21.8 12,862 446.0 28,925 165.0 34,650 
4.4 1,034 900.0 54,000 237.5 29,687.5 

12.6 1,638 365.0 41,975 252.S 42,840 
2.9 272.6 475 35,150 620 34,100 

108 17,280 615.0 54,120 375.0 69,375 
62.3 13,394.5 435 18,705 505 61,610 

0 = No streptomycin detected. 

per ml. creted per 
Units I Units ex-

of urine period 
per ml. creted per 
Units I Units ex-

of urine period 

Z kl 4 hours 4 kl Z4 hours 

3.2 1,632 0 0 
14 1,526 0 0 

46.0 3,910 6.0 3,510.0 
31.S 1,417.5 0 0 
12.6 5,418.0 4.0 9,640.0 
32.4 7,776 4.0 8,140 

80.5 16,502.5 35.0 33,950 
260 33,800 11.4 24,966 
104.0 63,232 20.8 58,240 
255 26,775 100 98,500 
94.0 26,320 66 48,180 

340.0 41,480 124.0 124,000 
150.0 30,750 25 54,625 
74.0 44,400 18 72,540 

280.0 43,400 30 42,900 

16.8 8,668 126.3 185,029.5 
640 118,400 255.0 169,575 
171.3 79,654.5 143.8 176,874 
150 39,750 126 284,130 

Total 

1,632.0 
1,526 

9,776.8 

25,245.0 
42,821.9 

96,002.5 
84,266.0 

156,485.6 
183,487 
128,598.5 

215,280 
164,093.5 
193,377 
171,021.5 

280, 1S1.3 
357,497.6 
397,303.5 
417,589.5 

Amount 
excreted 

t,er <enl 

6.5 
6.1 

19.S 

so 
85.6 

48 
42 
78.2 
91.7 
64 

53.8 
41 
48 
42.7 

56 
71 
79 
83.5 
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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 
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FIG. 1. SERUM CONCENTRATIONS OF STREPTOMYCIN 
FOLI.OWING DOSES OF 200,000, 400,000, .AND 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 
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FIG. 3. SERUM CoNCENTRATIONS OF STREPTOMYCIN OB­

TAINED OVER A 4-HOUR PERIOD AFTER INTRAMUSCULAR Ao­
MINISTRATION OF 25,000, 50,000, 200,000, 400,QOQ AND 

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 

Approximate serum concentrations of streptomycin following 
various-sized doses, administered intramuscularly 

or intravenously 

Dose of 
streptomycin in E. coli units of streptomycin per ml. of serum 

E. coli units 

1 hour after dose Z hours after dose 4 hours after dose 

25,000} 1.5 to 2.5 1 to 2.5 0 50,000 
200,000 10 6 3 
400,000 10 to 15 8 6 
500,000 15 to 20 15 to 20 10 to 15 

1,000,000• 25 to SO 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 administrati-0n 

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 l, 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 
bad 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 Ill 

Streptomycin serum levels in patients with good r~nal function and not critically ill. Intramuscular injections 

Patient Age Dose of streptomycin in 
E.coli units 

E. coli units of streptomycin per ml. of serum 
at the indicated intervals following injection Diagnosis 

years Z hours 
E. B. 14 1,000,000 every 6 hours 36.6 

After 7,000,000 48.0 
After 11,000,000 48.4 

R.H. 26 1,000,000 every 6 hours 21.4 
After 9,000,000 

(Dose cut to 500,000 
units every 6 hours) 

After 14,500,000 

B.S. 18 500,000 every 6 hours 
After 1,500,000 
After 7,500,000 

R. D. 15 500,000 every 6 hours 
After 1,500,000 
After 7,500,000 

M.D. 21 500,000 every 6 hours 
After 1,500,000 
After 7,500,000 

L.N. 43 500,000 every 6lhours 
After 4,000,000 
After 7,500,000 

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 
ftitid following intramitsrnlar 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 

4 hours 6 hours 

22.5 17.4 Peritonitis-ruptured appendix 
25.0 20.0 
42.0 24.4 

31.0 20.2 B. coli bacteremia and urinary 
23.6 tract infection 

13.6 

Diabetes mellitus and B. coli 
11.2 
12.0 

urinary tract infection 

15.2 
Urinary tract infection 

16.8 

15.2 
B. coli urinary tract infection 

13.8 

Diabetes mellitus and urinary 
14.2 tract infection 
14.2 

puncture was performed from 1½ 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 administration 

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. Intramuscular injections 

Patient Age Dose of streptomycin in E. coli units ~f ~~;uu,;:
1!~ ~i:\~"J\~'f~c~t~~a%1. 

following injection 
Dia&nosis 

---
years I hour Z hours J hours 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 

After 2,250,000 
106.0 95.2 55.3 31.8 

171.0 
Tuberculous meningitis 

--- . ---
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 
1,000,000every 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 vie 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 

Results of intrathecal administration of streptomycin 

Cell count 
CSF after before Cell count 24 hours after 

Patient Age Dose administra• administration of Symptoms 24 hrs. 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. 

nuclear leukocytes. 20 Edema and erythema of face per 100 per cent 
Lymph. cent lymphocytes for 12 hours 

A.H. 49 15,000 13.5 4 1500- 90 per 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. Occ.ipital 
nuclear leukocytes headache 

R.S. 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 
fallowing 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 3½ 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 

TABLE VI 

The appearance of streptomycin in peritoneal fluid of patients 
with perforated peptic ulcer 

Concentration or 
streptomycin in 

Dose or E.coli units 
Pa- Age streptomycin Time 

tient lo E.coli after dose 
units Io 

Io serum peritoneal 
fluid 

years hours 
G.H. 45 500,000 I.V. 1 21.5 

1½ 22.0 
---
w.s. 45 500,000 I.V. 2 15.0 

2½ 14.9 
---
Z. B. 39 500,000 I.V. 1¼ 25.5 

1¾ 16.2 

E. M. 50 500,000 I.V. 1¼ 19.5 
1½ 17.8 

chest, streptomycin was detected in amounts of 
2.4 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, 
during which time the pulse was imperceptible. 

TABLE VII 

The appearance of streptomycin in ascitic fluid following 
systemic injection 

E. coli units of 
streptomycin 

Pa- Dose of Time 
tient Age streptomycin after Diagnosis 

in E. coli units dose In In 
se- ascitic 
rum fluid 

--
,years hours 

J. D . 53 500,000 J.M. 3½ 2 .25 Cirrhosis of liver 
- - --
J.W. 60 500,000 J.M. 4 12.8 4.8 Cardiac decom-

pen.sa.tion 
- -
F.H. 54 500,000 J.M. 4 10.2 3.2 Cirrhosis of liver 
- - --
L. C. 60 1,000,000 I.M. 2½ 28.0 12.5 Cardiac decom-

pensation 
--
L.B. 46 400,000 I.M. 2 3.5 1.15 Cardiac decom-

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-

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 . w~re 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 S 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.S 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 S 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 tend0n 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, meningococcjc 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 1 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.2 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 3 per cubic centimeter. 
The solutions were prepared just before use. Streptomycin was customarily given 
intramuscularly, either by intermittent injection or as a continuous infusion. Io 
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 Friedlander 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, 
0. E.: Chemotherapeutic Properties of Streptomycin, Proc. Soc. Exper. Biol. & 
Med. 57:226-231, 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. 
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TABLE 1.-Eff ects of Strepto111ycfo i,i Cases of Bacteremia 

Resistance 
Source of Bacteria In Vitro, Dose and Route of Serum Level, Other 

Patient Infection Recovered Onita/Cc. Administration Units per Cc. Therapy Results 
s.w. Suppuratlve H. lnHuenzao Not 50,000 units every 8 hr. After 1st dose: 1 hr. 0.870; ............ Blood sterile after 2 doses but joints 

artbritls done Intramuscularly for 87 doses; 2 hr. 0.44; 8 hr. 0.44; after remained swoJ!en and patient did not 
discontinued for 5 days; 7th dose: 3 hr. 0.44 Improve; blood culture positive 24 hr. 
started again, 250,000 units after 1st course of therapy ended; 
every 8 hr. lntramuscu- blood positive all through 2d course; 
larly for Gl doses patient later cured with sulfadlazlne 

K.L. Sinusitis Staph. albus 256 1,000,000 units every 6 hr. After 42d dose: 4 hr. 83; dur- Penicillin; Failure; multiple pulmonary abscesses 
Intramuscularly for 4.2 doses; Ing dose of 44th million: sulfathlazole and cayernous sinus thrombosis 
6,000,000 unit. dally as con• about 100.4; 2 hr. after therapy 
tlnuous intramuscular was discontinued: about 112 
Infusion for 6 days 

s. v. Unknown K. pneu- 0.25 1,000,000 units every 6 hr. Not done Sulfathla- Cure 
monlae Intramuscularly for 7 do818; zole 

500,000 uni ts every 6 hr. 
for 16 doses 

L.L. Infection of A. aerogenes 3 2,000,000 units per 24 hr.; 15.2 at end of 24 hr. of ............ Cure 
urinary tract continuous Intravenous therapy 

Infusion for 3 days 
W.T. Infection of A. aerogenes 2 500,000 unite every 6 hr. After 1st dose: 2 hr. 7; 4 hr. •• •• •••••••• Patient recovered; blood stream sterll• w urinary tract Intramuscularly for 24 28; 6 hr . 8.5; a fter 24th dose: l~d rapidly, but wound abscess drained 

end wound doses 2 hr. 47.5; 4 br. 38.3 on 6th day of therapy; contained 
alpha hemolytie streptococci, A. aero-
genes, Esch. coll; sensitive to 8, 2 and 
16 units of streptomycin per cubic 
centimeter respectively 

R.H. Urinary Esch. coli Not 1,000,000 units every & hr. After 1st dose: 1 hr. 19.4; ............ Cure 
Infection done Intramuscularly for 12 2 hr. 21.4; 4 hr. 81; 6 hr. 20.2; 

doses; 500,000 units every after 6th dose: 6 hr. 23.6; 
6 hr. for 12 doses after 16th dose: 6 hr. 13.6 

K.L. Diabetic gan- ~ch. coll 82 500,000 unit. every 6 hr. • ·••• •••••••••••••••··•••· ·•• · ............ Infection of blood stream cured, but 
grene of foot intramuscularly for 20 doses other organisms in urine, namely 

A. aerogenes and Str. virlda115, whlcb 
were extremely resistant, persisted 

A.D. Ruptured Esch. coll 5 2,000,000 units per 24 hr. as After 1st intramusculu dose: .... ........ Patient died; autopsy showed extensive 
appendix continuous Intravenous lnfu- 6 hr. 65.6; after 2d lntramus- peritonitis, multiple hepatic abscesses 

slon for S& hr.; then 1,000,000 cular dose: 1 hr. 77.6; 2 hr. 71.2; and pyelopblebitis; B. coll recovered 
units every 6 hr. intramus- 4 hr. 80.8; 6 hr. 65.6; after dose from the abscesses 
cularly for 6 doses of 5th million: 4 hr. 96.2 

A.O. P'yelltls Esch. coli 40 1,000,000 units every 6 hr. After 1st dose: 6 hr. 40; after ............ Patient in critical condition when 
intramuscularly for 8 doses; 1st dose of second coul"!e: therapy started; blood promptly ster-
stopped for 24 hr . because Bhr.11'-5 illzed but patient became atuporous 
of reaction, then 1,000,000 2 hr. after receiving 8th dose of 1,000,000 
units every 6 hr. for 7 doses S unita; blood pressure 86/'JIJ; therapy 

resumed after 24 hr. but patient died 
after 7,000,000 units; autopsy revealed 
cirrhosis of liver and pyelonephrltis 
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and in 1 instance ( A. G.) the patient died m 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 
Dose, Hr. 

First dose... .. . .. . .. .. .. . .. .. .. .. .. .. . .. .. 2 
4 
6 

Second dose.. .. .. .. .. .. .. .. .. . .. .. .. .. . .. . 2 
4 

Units per Oc. of 
Serum • 

7.0 
28.0 
3.6 

47.6 
38.3 

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 Streptomycin, 

Units per Oc. 

Alpha hemolytic streptococci.......... . .. . ............... 8 
Aerobactcr aerogenes .. . .. . .. .. .. .. .. . . . . .. . . . .. .. . . . .. .. 2 
Escherichia coll .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 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 petioration 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 baciJli 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-



Patient 

E.B. 

H.M. 

°' T.D. 

O.B. 

A.D. 

A. 0. 

E.P. 

W.M. 

F.G. 

F.Mc. 

P.T. 

B.K. 

Source of 
Infection 

Appendicitis; 
appendectomy 

Appendicit is; 
no operation 

Appendicitis; 
no opera tloo 

Appendicitis; 
no operation 

Appendicitis; 
no operation 

Peptic ulcer 
perforated 

Perforated 
ulcer 

Perforated 
ulcer 

Perforated 
ulcer 

Perforated 
ulcer 

Perforated 
ulcer 

Perforated 
carcinoma of 
the cecum 

TABLE 2.-Effects of Streptomycin i11 Cases of Peritonitis 

Resistance 
Bacteria lo Vitro, Dose and Route of 

Recovered Units/Cc. Admlnlstratloo 

A. serogenes 2 1,000,000 units every 6 hr. 
Esch. col! 
Alpha hemolytic 

5 !otramuscularly for 26 
doses 

streptococci 

Esch. col! 
Ps. aerugloosa 
A. aeroa:enes 

Esch. coli 
Gram-negative 
rods, unidentified 
Bacteroldes 
melan!oogeolcus; 

6 
{l 

6 

4 

32 

anaerobic gram-positive 
coccus; anaerobic 
streptococci 

Staph. alb us; 
dlphtherold; 
gamma streptococci 

Esch. coll 5 

Alpha hemolytic 
streptococci 

Anaerobic coccus; 
alpha hemoly\.lc 
streptococci 

Alpha hemolytic 
streptococci 

B. subtllls; 0.25 
alpha hemolytic 
streptococci; 
anaerobic diphtheroid; 
anaerobic gram-
positive coccus 

No growth 

No culture 

Staph. aurcus; 8 
alpha hemolytic 
streptococci; 
Esch. coll; anaerobic 
dlphtherold; anaerobic 
gram-positive rod with 
spores, not ldenti6ed 

250,000 units every 6 hr. 
Intramuscularly !or 48 
doses 

1,000,000 units every 4 hr. 
lor 19 doses, then every 
6 hr. for 4 doses intra­
muscularly 

1,000,000 units every 6 hr. 
for 20 doses Intramus­
cularly 

2,000,000 units per 24 hr. 
cont!ouous !otravenous 
Infusion for l½ days, then 
1,000,000 uoJts every G hr. 
for 6 doses 

1,000,000 units every 6 hr. 
totramuscularly for 16 
doses 

1,000,000 units every 6 hr. 
intramuscularly for 17 
doses 

1,000,000 units every 6 hr. 
for 29 doses 

1,000,000 uoJts every 6 hr. 
for 25 doses lotramus-
cularly 

1,000,000 units every 6 hr. 
intramuscularly for 13 doses 

600,000 uolt,g every 6 hr. 
intramuscularly for 17 doses 

1,000,000 units iotraperi­
toncally at operation: 
1,000,000 units every 12 hr. 
intramuscularly for 26 
doses 

Serum Level, 
Units per Cc. 

Alter 1st dose: 2 hr. 36.6; 
4 hr. 22.5; 6 hr. 17.4; alter 7th 
dose: 2 hr. 48; 4 hr. 25; 6 hr. 
20.4; after llth dose: 2 hr. 
48.4; 4 hr. 42; 6 hr. 2H 

Alter 1st dose intramuscu­
larly; 6 hr. 65.6; after 2d dose 
intramuscularly: I hr. 77.6; 
2 hr. 71.2; 4 hr. 80.8; 6 hr. 65.6; 
alter 5th dose intramuscu­
larly: 4 hr. 95.2 

.............................. 

•••••••• •• ••••••••••••••·••••• 

·· ·· ···· ·· ···· •·········· ····· 

•••• ••• ••• •••••••••• •••••••••• 

•••••••••••••••••••••••••••••• 

Other 
Therapy 

None 

Results 

Recovery alter 3 wk.; pelvic abscess 
developed which subsided without drain­
age nod wound Infection cootaio!og A. 
nerogeoes resistant to 5 units per cc.; 
alpha streptococci resistant to IO 
units per cc.; B. mclnolnogenlcus and 
unidentified gram-negative rod 

PeoiciJUo Recovery a lter 24 days; pelvic abscess 
15,000 units developed, which subsided sponta-
cvery 8 hr. oeously 
intramuscularly 
for 56 doses 

Penic!llin 

Peoiclllln 
15,000 units 
every 3 hr. 

Peolclll!o 
15,000 units 
every 3 hr. 

Penicillin 
15,000 units 
every 3 br. 

Penicillin 
15,000 units 
every 3 hr. 

PeolclUlo 
20,000 units 
every 2 hr. 
Intra mus-
cularly 

Penicillin 
15,000 units 

Recovery after IO clays 

Recovery; temperature elevated 6 days 

Death; autopsy showed extensive 
perltonlt!s, pylephlebltls and liver 
abscess 

Temperature elevated for 7 days; 
recovery 

'l'emperature elevated for 5 days 

'l'emperature elevated for 7 days 

Wound !ofectlon developed from 
which were recovered: yeast resistant 
to more than 256 units per cc. alpha 
streptococci, anaerobic dlpbtbcrold, 
Staph. albus resistant to 0.5 unit per 
cc.; rash nod drug lever; afebrlle on 
9th postoperative day, 3 days after 
drug discontinued 

Temperature normal lo 3 days· 

Intramuscu­
larly every S hr. 

'.l'emperature normal after 6 days 

No benefit; wound io!ectloo developed; 
death 
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mycin therapy, 1,CXX),()(X) S units in the abdomen at operation and 
1,()(X),()(X) 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.5 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. Clio. Investi­
gation 25:94-102, 1946. 
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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 wuts 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 streptomycin, 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,6 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, 



she ,~as 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 yielded 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 anaerobes 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, arid 
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, Bacteroides 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 arc resistant or acquire resistance 
rapidly. 

Granulating 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. 

Dial.Jetic 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 Streptomycin, 

Units per Ce. 

Ps. aeruginosa . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 
Gram-negative rod (unidentified) . .. . . . . . . . . . . . . . . .. . . . . 96 
A. aerogenes . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . 56 
Alpha hemolytic streptococci . .. . . . . . . . . . . . . . . . . . . . . . . . . . 80 
Anaerobic gram-positive coccus . . . . . . . . . . . . . . . . . . . . . . . . . . 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 Streptomycin, 

Units per~. 

Ps. aeruginosa . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . 256 
Unidentified gram-negative rod . . . . . . . . . . . . . . . . . . . . . . .. . . 80 
Alpha hemolytic streptococcus .. . .. . . . . . . . . . . . . . . . . . . . . . 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. 

Miscell(ltneous.-A number of patients were treated whose infections 
could not be classified in any of the preceding groups. Their diseases 
are as follows: 

No. of Patients 

l\1lllary tuberculosis . .. . . . .. . . . .. . . . .. . . .. . . . .. . . . . . . . . .. .. . . 1 
'l'Uberculous meningitis . .. .. . . . . . . .. .. . . . . . .. . .. . . . .. . . . . .. . . 1 
Acute P11lmonary monlllasis......................... . . ... ... l 
Ohronic prostatltls . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1 
Urethral fistula ................. ........ ... ... ..... .. ....... . 
Frledliinder's pneumonia . .. .. . . .......... . .... . ........... .. 
Chronic cbolangltls . . . . .. . . . . . . . . .. . . . . . . . .. . . . . .. . .. . . . . .. . . l 

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 rates 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 : 

Arter 1,000,000 S units ............ . 

A tter 16,000,000 S units ............ . 

Arter 48,000,000 S units ............ . 

After 77,000,000 S units ............ . 

Arter 78,000,000 S units ......... ... . 

Hours Arter dose Units 

2 
4 

2 
4 
6 

2 

0 

2 

l 

26.5 
15.2 

81.0 
19.0 
16.8 

26.4 
18.6 

26.7 

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 close, it was over 
JOO 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 iCis 
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 
perinea) 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 : 

Staph. aureus ........................................... .. 
Beta hemolytic streptococcus ... . .... .. ... .. .. ........ .. . 
P . vulgarLs ....................... .... . ... . .... . .......... . 
Ps. aeruginosa .................... . . ....... . ...... ... . .. . 
Bacteroldcs mclanlnogcntcus .............. . . . .......... . 
Anaerobic dlphtherold ................................. .. 
Anaerobic gram-negative bacillus .... ..... ............... . 

Resistance to 
Streptomycin, 
Units per Cc. 

0.45 
1.90 
0.45 

14.30 
Not done 
Not done 
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. 

K. pneumonlae .................................. . ....... . 
Alpha hemolytic streptococci ................... . ....... . 
Staph. aureus ............. . ............................ .. 
M. aurantlacus ......................................... . 
Gram-negative bacilli ................................... . 
M. candidus ....... ...................................... . 
Esch. coll .................... ........................... . 
Bacteroldes metanlnogcnlcus ........ .... ...... ........ . .. 
Anaerobic gram-negative bacilli ........................ . 
Anaerobic dlphtheroid ................................. . .. 
Anaerobl(\ gram-positive coccus ........................ . 

Sensitivity to 
Streptomycin, 
Units per Cc. 

0.25 
Not done 

2 
1 
4 
1 
5 

Not done 
Not done 
Not done 
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. 

TOXJC SYMPTOMS 

Streptomycin was administered to 56 patients, the cases of 4 not 
being jncluded in this paper because :0'£ 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 complruned 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 compat 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. 

Pri,nted and Published iu the Uuitcd States of Amcrfra 



April 18, 1942 

Dear Doctor Bug0 s : It is a pleasure to i nform you 
that you have been sel ected by 

~!-~1!.tee on :Fellot<,ships o"r "fbe.Tulius Rosenwald 
Pund to receive a gran of N o thousand two hur.dred 
25>~s_,(i21 2Q.Q), to assist you in carrying forward 
your stud'ies in zool ogy and research in the embryolo­
gy @d physiology of marine life at tb.e University 
of Chicago and at ~oods nole f or~ f ifteen-month 
period. ln the event that you are called into the 
M'r.led forces before you can begin work on this 
project i t ill, of cour~e, be impossi ble to hol d 
th& f~llowshi p for you. 

Will you please l e t us h"llow at 
once hether or not J OU can accept this grant~ All 
&mounce-ment o! the Commit.tee ' s sel ectious will be 
r:mde soon and 1 t can include only thoo.e from whom 
a ccopta.nc$s have been received. 

Sincerely yours, 

• Wll!AM C. HAYGOOD 

New O.rleuns, Louisiana 



llay 18, 1954 

Dear Kr. Buggs a Yr. Arthur is at present a sociated 
with the Chicago YMCA ahd is serving 

the Julius Rosenwald Ft.mo aa a consultant instead of in 
his former capacit7 e.s a r egular oember bf the staff. For 
tis reason I 8!ll acknowledging your letter 0£ May 14 and have 
al so told Ur. Arthur about it and have consulted with him as 
to its contents. 

Needle11s to say th Fund will i...e glad 
to be of acy assi stance possible in cal.ling to your attention 
opportunities for employment which m1q come t o o••r r..01,ice. 
Your l etter shows that you realize the situation with regard to 
acadenc a ~pointmmts t t he pres~nt time. Yost u~ive~ait i es, 
as you icnow, are cot expanding thnir staff's and a:;-e replacing 
:::tel:l.bers 0£ their f'aculti es only when absolutely necessary. 

CRR: El'IR 

Mr. C. 11. Buggs 
2os 1li.11nra Hal:i 
University of Uinnesota 
lilnneapolis, Minnesota 



UNIVERSITY OF MINNESOTA 

MINNEAPOLIS 

OFFICE OF THE R.EGISTHAR 

Mr . George R. Arthur, 
Associate for Negro Welfare, 
~ulius Rosenwald Fund, 
4901 Ellis Avenue, 
Chicago, Illinois . 

Dear l.~r . Arthur : 

Replying to your inquiry pert aining to 
Mr . ~;s Weslel, ,~ our records show that he has not 
~ ~~- o~te(}' aIT ~tne ·requirements for his Doctorate. 
His course work in his major has been nearly completed, 
and he has passed the language tests and his preliminary 
examinations . 

RMW :O 

~~ 
R. M. West , 
Registrar . 
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SCHOOL OF MEDIOINE 

HOWARD UNIVERSITY 
WASH.INGTON, D.O. 

-------------t--L_ 

Mr. George R. Arthur, 
Julius Rosenwald Fund, 
4901 Ellis Avenue, 
Chicago, Ill inois . 

Dear Mr. Arthur: 

In reply to your lett er of June 1, 1933, 
I wish to say that Mr . ~Charle~ We~~"- is one 
among three promising applicants 'for a position as 
Instruct or in our Department of Bacteriology. 
Preventive Medicine and Public Health. 

We have had word from Ur. B1J€gs stating 
that if he comes to teach at Howard he will be 
permitted to transfer his research equiument here 
in order that he might co1rr9lete work u,on 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. B1J€gs was selected. 

Very truly yours , 

ct~~ 
Numa P. G. Adams, 

Dean. 
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~houlu like ver--J 
l been rr re 
poslti lf ., 
to v JTj, b: 
to this letter i1- L 

G : Vll 

Dr. Nu ..,e :i.da-nn 
~c , .rdic~l School 
Ho urd Uni ,rcrol t. 
11 ohin ?t n , D. C. 

ill(; 
, 
.,_, ... 

l 
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in 
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.._ t. 
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DIIPAJITKDIT OP 

BACTEIUOLOOY AND lllNUNOl,OOT 

•.tr . George R. Arthur 
Julius Bo senwald Fund 
4901 Ellis Avenue 
C~.ic-to, Ill ·nois 

Deq_r llr . Art --:ur: 

UNIVERSITY OF M INNESOTA I 
TnE MEDICAL SpiNr J 

,..,.,mu• J 

May 5, 1933 

I wish to express rey thanks to vo1 for your aopeal to 
'!r. Embree in my be} alf , and to Y.r. Embree fo r makiil.g the addit :onal 
~~a~t to me possible. 

}3ecause of si recent honor ,hich :!las con:e to me .i.n t 1e 
nat c1 re of the s: .. ev l in F el lo ship in Medicine , I shal 1 have to change 
my .,1 .. ns somewhat. The Howard 11probable offer" has never materialized. 
I received a letter from Dr , Ada.ms April 11 in Nhich he informed me 
tnat the tr.istees of ·oward University were meetinP on that date , and 
'18 could not further co!ll!Ilit the University until after the board "'!eet­
il\ . I have not heard from '1im s1 nee. 

Alt o 1 ~ research is pro res.1ing nicely, · t woul be 
.i.moossible to make a real contrib.;.tion to the field in whic:. I a;n 
interested by Auf'.'Ust. T~ t is , I co· d get to et".ier enourh data that 
wo ld probably get ~e "by" and out of the University by August, but I 
aw not absolutely sare about even this. I have five .. enar<i.te st-u.d!es 
to mruce and at nresent a:n just CO!tl?leting the first one . I must be 
t horourh in this work because t'.l.e f' eld :.s so controversial. Also, from 
your letter of January 5 you will leArn that I have been ene3ged in 
thi- .:nvestig t ' on l e.,s t'1 an four ,~ont'.s . On January 5, you sent a 
check for c20, .,i ta ~ -c·· to rmrchase the present apot>r<>tus I am usi:,g . 

I have a:':)proached Dr , Larson wit'1 reference to my rehtion-
0 ~ n w·t~ th~ J~ ius Rosenwald ?und and the SnPvli~ F llowsh•n, feariru 
t hat Jour sullport during the su!Il'.ller would be withdr-. n · f it ~ere r.ot ;y 
intention to fini~h my requirements and receive t':1e Ph. :,. degree by 
Au~st . Dr. arson indicated that he would communicate with you and 
e:xplain the situation as it now st3n~s. ! tn.st bis appeal ill be 
fru tful. 

I might add t hat Mrs . :Buggs will enter tl,e University 
~ospital nerl week for t~o separ2te onerations. 

Cr/'B:H 



UNIVERSITY OF MINNESOTA 

THE MEDICAL ScnooL 

Mnn,EAl'OLIS 

DBPAllTKENT OP 

BACTERIOLOOY AND IMMUNOU)(JY 

u 

1 

Mr. George R . .Arthur 
Julius Rosenwald Fund 
u.901 Ellis Avenue 
Chicago, Illinois 

-;)ear Mr. Arthur: 

No doubt you have received a letter from 
Dr. Larson as per your request of March 31. Personally, 
there is no question at all as to the possibility of 
finishing in June. I t will require at l east four months 
to obtain sufficient data with which to construct a 
representative thesis . 

Dle to the fact that Mrs. :Buggs will not be 
working after May, our income will be cut by one- thitd. 
In addition, we will have an increase in expenses, as 
several privileges we enjoyed at the Wheatley E:ouse will 
be discontinued when Mrs. Buggs ends her employment. For 
this reason, I should place the minimum amount of money 
at $225 . 00, that is, a continuation of my present grant 
for three more months. 

I have made quite a · few additions to my 
cataphoresis outfit and the work is now progressing nicel y. 

Yours very truly, 

~- VJ.hr· 
c .. w~ :Suggs. 

• ,,.,,.,,,.. .. ts• •• 

CWl3:3 

V 



arch i1, 192:~ 

:.1y dear Mr. Bu0 s: In e.ns er to your lotter .:>f ... ,-:-ch ~, 
·- Clo no.., kno of . other sour c 

fr~ ,h1ch you mt ht be ble to sec ro n st l J ~ 

to continue on at t e Oniver ity of inne ou~ 
in order to ecuro you~ ?h . D. Deeroo. , 
over, to pre cnt the attcr to r. ~ in R. ent 
of the Fu.>td, .:. he r turn t .. thi bou t 

ril. ,.4th. Please ve e t.he min i ~u ncy 
y u ill nned for the Bili'. er . J to 
t c 011 c001e of y np e:al t ,_. . E.:::lbree in vie--: ~f tl.e ecision 
o_ our Board~ ~t ye rt~ m ~e no ne coz~itment. I do 
feel , ho ever, th t your c .e.: cxc-e;,tion 1 nnd I o~ or if 
Jou would be willtn to h ve your dean rite uw, b ckin 
up your r .uu:it for a itio..""l .f'un "' t tin at you 
t_ll need to stay d~r:n order to .cc~r your 
de i-ee. 

Very rul y u ·~, 

G : V.n 

1 ;polio, inn. 



UNIVERSITY OF MINNESOTA 

THE MEDICAL SCHOOL 

MINNEAPOLIS 

DEPA!tTMENT OF BACJ'ERIOLOGY 

AND UOIUNOLOGY 

Mr . George R. Artnur 
Julius Rosenwald Fund 
4901 Ellis Avenue 
Chicago , Illinois . 

Dear nr . Arthur : 

I wis11 to acknowledge the receipt of your 
letter under date of Parch 24 . Thank you very 
<:indly for your opinion concernine ~•1.e offer from 

Hovmrd University . Al th01 .. v;h the salary is ex­
tre1ael:r low ( evAn lower trian the salary I recei ved 
before I obtained my I!laster • s degree ) I shall 
accept it. 

I received a letter from ~r . Hill also . 
Mr . 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 sm1Jmer and saw no way of corn­
nleting my studies for the Ph. D. deg,..ee unless I 
obtained aid . I asked if it would be possible to 
obtain a ~rant sufficient to carry rne through the 
two sur,uner sessions . Do you know of' anv other 
source I could call upon if' such became necessary? 
I would like to have my degree bef'ore going to 
Howard. 

ny work at nresent is pro~reRsin~ rather 
slowly . I s.111 bep;innin~ to realize that the com­
nletion of my present studies vii 11 require all of 
tHelve months if not more . I am therefore going 
to content myself with a limited investii:sa.tion. 
This Will be abRolutely necessary if I expect to 
finish in August . 

11rs . Buggs joins me in best ,:ish/es to you . 

Yours very truly, e.~p r 



CROSS REFERC:NCE RECORD 

FIRM NAME oR SUBJECT--=s -=-'CH=O~LA=R-=S-=--FI=-P-------=-BU:...=G=-=G-=-S --=C=K'----'1--==-L "'~•,s~·.': ____ FrL_E_N_o. _ _ _ 

DATE 'Z. 7 '7:, rz: REMARKS 

get his P: . J . degree i ~unp , ~ o not believe 
ttat the G. E . ~ . would~- willi g to give him a 

SEE~-----------'G,c____,:'1=.E=R=i-=1'-=s~r,T~ac=A=T=:~o=r'-=B=o=AR=D=----------F'_LE_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 BE FILED UNO• 
ER NAME OR SUBJECT LISTED UNDER "SEE" 

YAWMAN'AND ERBE MFG.@1 
ROCHESTER, N.Y. 

SIGNED 

t:ORM NO. osocl'l 



!:!arch 10, 19~3 

My dear .o1r. I r, as at t .. e Uni ve;r., ~ t., f tinneJctu , nd 
tnlked to cne cf our .~en to wt.c,:. we h~ve 

t,.::.ven a fel hii '"'r .. nt fer tte 1 ~t t·.o .,€ ... rs. He will secure 
his Ph. D. L ·e() in t.1e field vf bacte:-iology this J une . 
You no d-ubt t.ow ~~we huve no outstundin~ b-ctcriolo~l~t -

n. . Ur. I u s fr.., 1 all uc can learn hes ~ ue t ,.,re nen 
dously goon r ~c~}~- bt t~e University doin so~e ri~in,l ro-
... curcil 11h.;.ch has u,. tiet .;;c, -e theorl ~.., ot t e va:-iou ... profcs ... ors 
45 well ~s ~:e c~lcu~ti cns of cert~in invtru~entw uced in 
hi ...... tudie» of cutuphores.:.c cii:~er L .. ent1:> 11i th bc...cte=-ia . 

. foe tt ched lett.e::- fr~r:i ~ - 1. ?. Larso~ , 
head ~f Le .uep.:.rt'.1le~ t ~r Bae tet'i cloQ"", , . .:.11 eXl,lai.c t:,e 
matter :n detcil. .c huve <->!.ve,. r . Bu<>.:>s Ge~O for the acac.ecic 
year 19~1-1£~~ and -900 for the ~car l9Z~- l9~3 . If whu~ t~e 
:profcssore .... t t .e Un i'J!n:·o.:.tJ of .in.n .. ,wt,... aJ is true , Bnother 
~ear of reee rc,1 ut tne "Jnivc1·,.ity ,,.ill enr..ble hiu to finisl: 
and ~et :nto print some very v :~~ule ...n~ ~~i~inal t~eories 
vr .... r.-ec ~ut b.,, r.i. ccnc€rnin.,. t. .• e t..,.,)eril!lent lrce..v.J ~enticned. 
J. sugfeateJ t!"l::i.t he write !Ar . .J ,cxso:n Cavis r -r . } .. vr~t. rc!.a­
tive t,:, a cre.nt in _raer t.) ..1~ve hk stay or.. at t.e Jni•1ersity 
next yesr ana bet hls ~ terial =eady f~r .ublication. Henry 
.1.llen oe who is Secretary of the Cug 1::!lhei:n Foundut.i ... n und a 
ir.e~ber of our Co.nmittee en Fello ,ship l.waru», intervie .. ed .ar. 
Bagg., for us and st ted that he thc:.icht hi!'!! extraor~ in rily 
~ood in his field . 

Please '!'et 1rn Dr. L .. rs n ' s let tE;;r. 

dRA:VH 

Ir . .. wter Hill 
Gtneru.l. lauc.-tion Board 

- I O .. "V .-1. l!l.l"nvfi, , _ t.,~ • ' 



March 10, lnS 

l:,'y dea_· . r . Bue-s; The letter fro~ Dr. L~r;.,on rclat.!. ve 
to reco:n.~~nuatlon8 fo~ ru~ther ~vis­

tnnce to yvu ,u., received ycs.terday . o are sen~int it to 
:Jr. nlte:::- Hill of the General uin..:& ':.Ln .doa...rd w.:. th vff ice 

~ :n Riclul.Jnd, Virginia . <v ~Uffo,'='StJ.Oll mld be for yot, to 
r.:.. tc Jr. J c~.1on. .l a.vit1 , s t.ut.inc y .Ju_~ z>Ll?'pOfL ano t .e neui 

for anothe1· ye .. r 1 , \'rork, the ..:onfiacuce you r profe.)sor.:; ::.ave 
in you, .nd outllnin a ::>rie1 su'!lllary of your e:<peri1:Ent. 
I iould do this imnedintely, .-.r . Bu ..,s, if I wert:! yv:1 . 

Please ti ve •• rc~ipectt. to 'ro . 
Ba ... , r::. 1. oses, nn .. -~ro. Bro .n. 

iJr. Cl!o.rlcs ,. . Buggs 
..,,

1 ees 11:~'f !'i!4.a:r~IUt~ eft 
.inr.eapolis, .innesote. 

~ery ~ruly yours , 



.Jarch 10, 19d" 

~y dear Dr. Lnreon: The.rut yo•J. fc-r y-cur letter ~f k.rch 

sixth rel.tive tJ ~r . Chnrl€s n. 

Bu~gs. Ast ~tatea before lac sure ~1b Juliu~ Ro.cn.ald ------Fimd will be unuble t,_ help r. Bug s with n fellov;'"'hlp 

grant. I run , ho never , :::end.:..nt your le':. tcr to e1r . W !l ter 

Hill of the G(mer.o. l E.ducntion Bo rd ~d C1.J'! ,r_1!. tii1 • Ll~. 

Buggs t~ ap;>ly t o that orc;aniz:iti::,n f:,r a fellowship c.--:·mit.. 

GRA:VH 

Dr. fi . P. Lurson 
Depa.rt~ent vf Bacteriology 
Univerrity of innesota 
Uinneapolie, llinne3ota 



UNIVERSITY OF MINNESOTA 

DEPARTMENT OF B.ACT.ERIOLOGY 

AND IMMUNOLOGY 

Mr. George R. Arthur 
Julius nosenwal<i Fund 
4901 Ellis Avenue 
Chica~o , Illinois . 

Dear nr . Arthur : 

THE MEDICAL SCHOOL 

MINNEAPOLIS 

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

I received a letter from Dr . Ada.ms under date of February 
27 . I am sending his letter and my reply for your considera­
tion inasrnuch as I vrnuld 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 . \/hat is your reaction? 

I am also enclosing the initial draft of the first few 
pages of rmJ thesis . This may t~i ve you some conception of the 
nature of my work . The section on the theory of Smoluchowski 
will have to be rewritten entirely in view of our latest 
findin~s . As you will see , the whole thesis in now built 
a round this theory of electroendosmosis and electrophoresis . 

There are probably several practical applications of 
cataphoretic measurements . The method is being used by Dr . 
B:arold 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 albumin for acids and bases . The mechanism of cata.­
phoretic mobility is also being employed to explain the acute 
inflammatory process . Aoramson believes the migration of 
leucocytes to a point of infE'lction to be due to a difference 
of potential set up between normal and injured tissue . A 
gradient of electrical energy is~ set up and the phago­
cytes mi gra te to the injured tissue which is positively 
charged (i . e . , the positive pole of my a.p-oara.tus) . I should 
have stated in speaking of the combining noirrer of proteins 
that Abramson believes ca.tanhoretic studies to be very help-
ful in deterrninin~ the orientation of the a ctive groups in 
protein 111olecules . You will at once recognize the importance 
of these studies w0en vou recall Langmuir ' s work on the 
orientation of polar and non- polar £3roups in mono- molecular 
layers of oils . The me t hod was used by Falk of Chicago in 1925 
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Mr . George R. Arthur - 2 

in his study of respiratory diseases . His publications in­
dicate that he vras abl9 to correlate the virulence of the 
four types of the Pneumococcus 'di th their ca taphoretic mo­
bility. Virulent strains lrligrated at a sreater velocity 
than did non- virulent strains or relatively avirulent ones . 
TYpe III . Pneumococcus was found to be more virulent for mice 
by~ 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 Falk 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 determi ning 
the virulence of diphtheria bacilli would be substituted 
for the routine guinea- pig tests as both time and money would 
be saved. However , very few investi~ators have confirmed 
this work . Those who have uublished confirmations are open 
to criticism on one poi nt or another . Personally I am of 
the opinion that none of the work has been done wi th 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. 

Ro8enow at the Mayo Clinic finds that Streptococci iso­
lated from diseases of the central nervous system have 
characteristic mi~ration rates distinct from the velocities 
shown by Streptococci isolated from diseases·11ke chronic 
and acnte infectious arthritis . He believes that the local­
izing potentialities of Streptococci may be predicted from 
their cataphoretic lllobilities . I have only two statements to 
make wi th reference to Rosenow •s work. In the first place 
very f'ew bacteriologists or pathologists believe in his theory 
of' elective localization. The other is that his results are 
too constant . Until I have investigated further the con­
stancy of migration of such stable organisms as Staphylo­
coccus aureus I will maintain an open mind. 

My work at present is on the theory of' ca.taphoretic 
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 
SmoluchovTSki t s curve . ~7e r1ill also introduce an entirely 
new method for obtaining the relatio·"lship between· electroen­
dosmotic and electrophoretic mobility, namely the integration 
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of von Smoluchowski 1 s cnrve . That certainly would be a good 
joke on Sraoluchov1ski . Of all persons he should have been the 
one to balance the flow of water in capillary tubes by the 
simple aunlication of the calculus , but apnarently he has 
never thought of it . The problen is one in hydrodynamics and 
H. Lamb has written a whole tretise on the subject . He also 
failed to integrate Smoluchowski 1 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 
ray technique I would. like to apply it to a study of the 
di phtheria bacillus and the Pneumococcus . 

If there is a:nYthing I have omitted in this brief survey 
of cataohoretic measurements or any amplification needed I will 
be only too glad to suuply it if you will let me know . 

Ma~gie wishes to be remembered. 

very truly vours , 

c. 1t? . Buggs . 
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Mr. George R. Arthur 
Julius F.osenwald Fund 
4901 Ellis Avenue 
Chicago, Illinois 

Dear Mr. Arthur: 

anuary ~ 
~ 'IA ,r 
~ 

My thesis problem is a r ather involved affair and calls for 
expensive electrical units and delicate glass apparatus. My department , 
of course, has furnished everything. However, one unit, a g lass 
apparatus costing $50.00 has -proved worthl ess as far as obtaining 
quantitative data is concerned. I have wasted two months i n vain 
attempts to 11make it won:'!, and have now reached t he stage where the 
factor of time must be careful ly consider ed in relation to my finishing 
here in June. I 1IUst have another cell, and rather than wasting time 
awaiting developments by our purchasing department (and the matter has 
not been taken up with them as yet) I would much rather pur chase t he 
cell myself. The probability is that unless the money paid for the 
-orevious cell is refunded by t he manufacturer, 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 less than $35.eo, and when t hat is gone 
t here 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 IIX)dification of the cell I now have, the specifications 
being those of Dr. Abra)nson. Incidentally, I may add t hat Dr. AbraJD&on 
is t he foremost American i n the field in which I am now working . Would 
it be possible for me to obtain the cost of thi s apparatus and have t he 
sum deducted f t'om my last check? I would g reatly appreciate this. 

I should like to have omitted the details given in this 
letter, but c onsidered t hat t heir incorporation was better than simply 
asking for an "advance" . 

Very t ruly yours, 

c.w.~r-
c. W. Bugg~ Q 

C\'tB :H 
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JOHN SIMON GUGGENHEIM MEMORIAL. FOUNDATION 

551 FIFTH AVENUE 

NEW YORK 

OFFICE OF THE SECRETARY April 8 , 1932. CABLK ADDRU8t GIUGIMEMORA 

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

Dear Mr. Embree: 

I 
_l [ r~f __,_,\ \_,m_l_\() _ 

_ 1~ ; q.itt _ 
I I 

~ --1..-.._o ___ .,._._.Jl 

Af'ter the meeting Saturday, 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 : 

Yr. Buggs does not want to go to the Pasteur 
Institute, nor does Professor Green or any other of Buggs ' 
advisors think he ought to go to Paris at this stage of h is 
career. Buggs wants to stay at the University of Minnesota 
next year and get his Ph. D. degree , which he can get there 
by June 1933; but which he could not get if he goes to Paris. r-

~- 'lI,J#~(,.t--

Further, if he goes to Paris , to enable him to L .n rf: 
f ollow the work on whioh he is now engaged, he would have to ~ 1,,. ~ r ' 
bring most or his material with him. 'lhey haven ' t got it at 4~6-tt•• ~ .(;I, 
Paris J at least not enou gh or of the right kind. {;, ~ t 

Henoe it is quite c l ear that Buggs ought to 
remain at Minnesota next year , 

'~ ~9..~,,l'{ 

fi,t;t_ . ,~~,, 

~~1~ 
He oame to my mother's home and I had a l ong ... -J , .. J 

talk with him. I think he is a very good bet for the Fund. r,w,., tH,t.U~ .; 

He will have his Ph. D. at 26 , whioh is rare for a negro - -or,. / .. :? w-t, . 
for a white man either. Profeuor Green, to whom I talked ~ 
for a l ong time about Buggs, has no doubt at a ll that he ' s fUJ /!;.~11 .,, 
a oomer. Green says there' s no doubt at all that next year '/u1,«/.J .tc.a.~ 
Buggs oan finish at least a satisfactory Ih. D. thesis ~ollov,- ~ . . ;- ✓ I 
ing the lines on whioh he is now working. Green thinks that ~ '1._u,. I 

Buggs I thesis will be a f irst -rate work and he wants very muoh /34 ~ 
to have Buggs do it at Minnesota. ~ t~•l.t.t-,.,._ 

I suggest that if possible you allow Buggs $100. (.J ltJ:4~ 
a month. This year he he s ! 50. a month from t he Rosenwald Funa.1~ -~~ 
and Mrs. Buggs earned $25. There will be a baby during the ~ 0-
year , which will take away M.rs , Buggs' earning ca.paoi ty and f-4,t.,l"t,VA' l f-1.j 
inorease expenses. Professor Green told me that he and others I ' 
have had to give Buggs various sums of money during the past fOA-(Ji~.., J,,,, . 

~ -

~~-



Mr. Edwin R. Embree - 2 - April 8 , 1932. 

year to enable him to keep going~ (which, of course , also sh~vs 
how wel l they think of him). Buggs confirmed this . 

I can add detai l s to this report if you want them. 

My expense account is enclose-d. Of course I am not P<'.;"t, 
charging you for my expenses beyond Ch'oag6. 

M: G 
Enclosure 



UNIVERSITY OF MINNESOTA 
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MINNEAl'OLlS 

DEPARTMENT OF 

BACTKRJOLOGY ANO IMMUNOLOGY 

Mr . George R. Arthur 
Julius Rosenwald Fund 
Chicago, Illinois . 

Dear Mr. Arthur : 

218 Millard Hall 

!larch rl9}~1 

J 

0 

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

First, I have determined definitely from the Graduate School that 
I wil l be able to take a preliminar y examination for the Ph. D. 
degree during the coming summer. Passing this examination will 
qualify me to begin research work bearing on a doctor 1s thesis. 
This work will be a continuation of my Master 1s thesis, A Study of 
Herpes Encephalitis, and it is my desire to continue this work at 
the Pasteur Institute, of which Dr. Levaditi is Director. 

Second, Dr . Plotz did outline a tentajive program of study for me. 
This consists, as you may recall, of special lectures in the fiel d 
of virus diseases and related subjects, and would be given by 
specialists in the respective fields . The program. also called for 
work in the various l aboratories of the Institute. Not being new 
to the subject of virus encephalitis, I would have excellant op­
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 fin­
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 infor­
mation. 

Yours very trbr_l 

{} tA}_ -
C. W. Buggs. 



!.brch 15, 1952 

Dear r . Bug_,": I u u 1·e- study of you: ~-1?1;11c .... t l on 
bl, k for a r _n1;:wal of JuW ... el l ,. -

ship .., "l t,, h• otc .. o'!.ll· 1) xtkul ... desiJ.'•! to bo t 
the Pasteill' In .... titute next :,:'>~. T11ti cJ.u.est.i.o .. u ... ise .. 
us to heth l' r not t .. .:.~ ~h le: L., c1:J.e to t.h ... -..ct the.t 
you ha.ve l> o i.mrj_t,ed to ... tudy tl1ere y D't'. Har4'.f Plotz 
anu Dr. IL G. G::.-e ....... , or n th ,I' 1t is !ue to t!. __ t ct 
tha,:, yoll intcn 1 b ,ur.,t:.-- your· i~r..-rn-nt . or:. in .nccph litis 
t hrou hout th ni:;!re cour c._ /"O r nwxt .. e..1r 1 s ,,or.ti: . 

L do ot fii.d l 1 ~tn.Y r y-.;.;:: :i..ctt.crs 
01· ln the lett l'S fro:i ., u::i.· . :rofo.,.,ors a .:.1,a.t.., ... -11., thut 
yew . r •. a nv enee.>h litic _,roject .... nc 
or .,heth r it iu ju.:,t b1.;.:..'1"' u,., a 
su Jecta. \10 re ti'A ::.- th Prot 
be of grebt v lut.: i:.o .}'uU ii' ye .... ..u.to.ad vO .>Uru .. c 
p~•a;.;ct.v study L."l encepiu.iliLis ttt th ... istHute. 
wise :f _·e 1 l y a.o not f ... .:.1 th4 t ;:ii • l Y Lila pre,;j ,.,1 -, 
Lavin.., st:u~:icd ut tho .. :3titut,._ ,v t .. j_, .urt_. t!10 u..:tr ... 
eAp-n~c of financlr,Q a year ' ~ 6uUdy tho~e. 

As the Fellu,, ..,:.ip ~o=i tt~'-' acts the 
f i r.,t of 
i'epl ,r. 

!Jl'!l, ,e ..,h .:.1 t,e ... a to ha VI:! an inm1edi v.te 

GRA; ii.LU 

,._,...,,,. ... ~,"-"~':.2.~1$(.Bug~s 
llVCnUe ,~r~ 

Uinneu~_,olis , ri1innebota 

Vcr:1 trt J.y y...,u.r., , 



Mr . George R. Arthur 
Julius Rosenwald Fund 
Chicago , Illinois 

My dear Mr . Arthur , 

47 Camp Street 
Provi dence , R. I . • 
March 7 , 1932 

,~~~hy,~ -w 
1-----• 

r 
I have found Mr . Charles w. Buggs a brilliant and deserv--ing student . I feel that he should be encouraged and aided in his studies in 

bacteri ology . Mr. Buggs shoul d be able to contribute to pure bacteriology as 

well as to its appli ed medical aspects . 

Sincerely yours , 
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Mr. George R. Arthur 
Rosemvald Fund 
900 Homan Avenue, So. 
Chicago, Illinois 

Dear Mr. Arthur: 

February 26, 1932 _ __,__~ 

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 devel opment of 
Mr • .,g. \f. ~ g~ , who is at present doing graduate work with 
me. Dr."":fo nson 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 b.ad unu.sual ability as a student, and he has, with 
great ease, developed remarkable technical ability. Duri ng 
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 inde~endent research. I feel 
that Mr. Buggs should be given all possible opportunities 
for developing his scientific talents, as I believe 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 . 

c%!!L. 
R. G. Green 

RGG :H 
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Mr. George R. Arthur 
Juliue Rosenwald Fund 
900 South Homan Ave. 
Chicago, Illinois 

My dear Mr. Arthur: 

I am sending a copy of the letter from ~ lea.- .. 
!uggs of the University of Minnesota, and as a preliminary to 
application for the next logical phase of his fellowship, that 
of"iustaining "' fellowship at ·the Pasteur Institute where ad­
mission has already been secured. I am suggesting that he 
write to .you for an application blank although this may not 
have been necessary. At any rate you can let him know the pro­
cedure for the next step. 

csj-n 
encl 

L Johnson 



CO FY 

Dr. Charles S. Johnson 
J'iek University 
Nashville, Tennessee 

My dear Dr. Johnson: 

UNIVERSITY OF MINNESOTA 

The Medical School 

Minneapolis 

218 Millard Hall 
December 18, 1931 

The fall quarter bas 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 em doing my entire mi­
nor (physical chemistry and biochemistry) thi1 .tenn, 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 11 time 11 • My main problem at the present time 1s to get away· 
from chemistry long enough to study for my oral examination for the Mas­
ter's degree. I should have t~ken 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 a big effort, knowing that there was no 
rush, and that I bad three whole quarters in which to take it. Guess 1111 
make a try during the winter quarter. Fortunately, my thesis was written 
during the summer. 

My last letter to Dr. Plotz remins 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 em 
not pessimistic; just don't like the idea of counting one's chick before 
they arrive. 

Soon after I received 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 baa been to convey the 
idea that I em rather modest. 



-2-

Dr. Green informed me this week that l had been chosen to work with him and 
Dr. Larson (Head of the Department) on hum.en lethargic encephalitis. The 
findings will be published as a cooperative effort. l continue to get breaks. 

I would appreciate hearing from you any developments, if any, that might 
have talten place since our last communication. lf l remember correctly your 
board meets in February. I am hoping t hat my second request ' will be brought 
up at this time so that our plans may be completed. lt would be rather nice, 
and I suppose quite necessary, to bear from Dr. Plotz before that time. 

Trusting that everyt hing is well with you and wishing you the best of the 
Season's Greetings, I em 

Very sincerely yours, 

C. W. Buggs 



Dr . Cha~les s . Johnson 
FisK University 
Nashville, Tennessee . 

Dear Dr . Johnson : 

809 Aldri ch Ave • , N. 
l'i nneapolis , IIinn. 
June 23 , 1931. 

rnclosed are the various papers you requested 
and illy letter to the iosenwal d Fund. I fear that my 
letter is rather l engthy and does not conform to the gene­
ral for•m of request for a Fellowshi p , but I have sihmly 
tried to tell my story as clearly as possible , and to 
impress upon the Boar d my intense desire for further study 
and rny gr0at need of financial assistu.nce . 

I have said nothing about the a11.ount of money 
for transportution to Lurope , except to request that it 
be considered. Likewise I said nothing about expenses 
in Lurope as I have not been a.lbe to draw up even a ten­
tative budget . I am leaving this up to your kindness . 

There is also anot11er matter which I left 
out of my letter . I stated my financial condition, but 
in asking for the 1600. 00 to attend school here I said 
nothing about granting a sum of 1.,oney to trke care of my 
debts . I don 1 t Know v1bether tnis is ln order or not, but 
I uould like to start out free of debts . I have a bill 
of ~,75 . 00 frou Dr . J . • Cru1.1p . 1J'his was incurred curing 
the 11onths he trcr, ted I rs . DUG ~s for 1- 3r injured shoulder . 
'le have been unable to pay him rermlarly and ould like 
to see h ir11 pa.i d . I aw also in debt to J iss Brown. I 
don ' t know exactly how 1Uuch, but it covers broad for 
sc=,ven .1onths . If r.n r_t ri tio~.t-.1 , 200 . 00 coulrl be secured 
to liquidf.t te these debts it 1ould be gre·. tly appreciated, 
as ~1200 . 00 ·1:ould uake quite a big hole in six hundred. 

In lool{ing over iuy transcript you 1ill ob­
serve that it is not com~lete . Grades for the spring 
quarter 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 
ruring the sprin~ quarter have not been entered on the 
transcript , als ~ the grades recorded 11 sat 11 and 11 in nrog11

• 

That course is a three quarter course and no .. 1arks 
other than "satisfactory¥ and •in progress" a.re ~i ven unti l 
the entire course is COL:>L3ted. 



Hr . R. G. Elzy has asked me to nri te r·r . A. 
L . Jackson in Chicago and let him know the nature of my 
work • He said that r~r . Jacks on had quite a bit of in­
fluence \ti th the internal oreanization of Provident 
Hospital and that perhaps he could be of help to me . I 
have Hri tten r.:r . Jackson , stating that I \'/as making 
applic· tion through you to the rlosenwald Pund for a. Fel­
lowship , and that I nould be glad to let him know more 
about r1ryself and the nature of my .erk here . I hope 
this coDmmnic~ tion to Lr . Jackson meets your approval . 

I hooe I have enclosed all the material you 
requested, and that my let~er to the Board is suitable . 
Of course you can leave out that uhich is not suitable . 

1 fishing you much success in your endeavor in 
my behalf , I am 

Yours very truly, 

C'. u}. '!:?r· 
C. u. Buggs . 



MAY 6 fQ 

Deur I r . Buggs , 

Institut Pntteur 
25 Rue Dutot 
ra.rch 5, 1931. 

Iv 

I wish to reply to your letter of Feb . 23 , which has 
just arrived. Jiy friend Hiss ~lizabeth 1 /alten has already 
written me about you, as well as to give me a letter from 
J'r . Johnson and another fro11 Dr . Green. 

To ansuer your questions briefly "-nd to give you the 
actual facts , let me tell you the followingo There is no 
actual position open at the Institute at present . 1 hen I 
spolrn with 11r . Johnson I intended to convey the idea thttt 
I 1.1ould be interested in helping some v.ble Negro to obtain. 
a good training o.t our Institute . I am still anxious to 
do it . Judging by what Ur . Johnson sc..ys und especially 
your recormnendo.tion from Dr . Green I should say that you 
answer the quulific[, tion I do believe with Dr . Green, 
hO'.vever , tho. t you should • consider coming over here un­
til you have had a prio ai1 ·ng at home und are ready to 
undertake research Tork here . I ence suggest that you 
continue your '.1ork in t U .s . for other yeo..r . It is 
e:xceedingly import•, nt t :,. ' you speak anrl read Frence rather 
fluently . Unless you d ou will lose a considerable amount 
of time here . You should t-. so be able to remain two years . 
I feel that most people \Tho c 1:1e here for study do not re -
main long enough. (\ 

If you are able t~lfill these require1J1ents , and 
provided I c•cn u.rr::..nge your \/Ork as I hope to , this would 
be my plan. You ld begin ·,orking at the Pasteur 
Institute in a. d fin te uborliltory . Depenning upon your 
progress you will either re1aa.in in one 1a bora tory or visit 
and work i '1. severa at arious tirnes . During trie winter 
of the first year you should follow the advt1 nced courses 
in BactPriology given a t the Institute . This is exceedingly 
vnluable and interesting. The lectures o.re given by spec­
ialists i n each bi-•anch. JU.ring the second year you would 
continue your work at the Pasteur and then begin working 
at the Institute for Physico- chernistry where I o.lso bave 
a. laboratory. I regard tnis as of great irnnortance . 

\Jill you please discuss this With Dr . Green and give 
rne your reactions to the various thoughts raised here . 
1 Jhen I receive your unmrnr I shall consider your plans 
further . 

Truly yours , 

Harry .?lotz . 
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Please attaeh photograph measuring not more than 2"x4" 

APPLICATION FOR FELWWSHIP 

JULIUS ROSENWALD FUND, CHICAGO, ILLINOIS 

900 South Homan Avenue 

Date 1~ ,£_(,_ r /'/.3.:!,, 

PERSONAL HISTORY w 
Namoin fu!L _.c. ~ ........ -~ ~. ~ . 
Present address .......... 8.0 9 ....... 0-Q~ ..... M .,. ~ • ..... ------·~ 1 ~ .. • ··-
Permanent address ....... -·-··················· ... ................... ................................................................... ........................... ............... . . ..................................................... . 

Pia« of birth ~ ,-- ~ - ..... Date of birth. ~ -J .,.L'li).{._ ____ .. 

Single, married, widowed, divorced .............. ~.~ .. ol ............ ~ ...... 19. .. 2 ... Z. ........ -............................................... .................................. . 

Name and add= of wife oc husband_Jh,_~ --·-,t:-- ¾ ·' --··..(~J-. -··-···----·----·· 

Number of children ................................ --=: ........................................... Age and sex ............ ·······························= ······ ..................................................... . 

Dependent, _ ....... _j ..... ~ -· ... To what «tent .......... J~_.(?J_ .. Relation .. . lJ~. : - : ····---···· 

Fathec', name iJ.,_ ---·~ - ____ .Addcess..~,.Jo.Occupation. .. ~ . 
HEALTH OF APPLICANT 

W eight. •••••••••• / •• }.:-9. ••••••••••••••• Height ·····f /:!-··•A:~~h;;········Previous illnesses •••••••••••••••• =····d;~·;~··i~t~··········-·········-·········· 

-Illnesses during past twelve months. ..........•... :-:= ............. ·-·······=== ···-···-······························•·••·---··········--········· __ _ 

Physical impairment-degree and how long existing ....... ······--··=···=··-· ·····················-··················-··········-················ .. ··········•··········· 

---·---········--···-···-···················-··-······-··········-···················-····--····· ··-·····-···-···----···-·····-··············-···-·--

Most recent complete physical examination- when and by whom ........... ~ .... ~ .. ~ ..... 1./..J.1:/.. ...... -

• A,,1.h I 
••••••• • • ••·•••••-r: ... 7 ...:,, • ••LO••-••••-•••-•••-•••••··•••-••••-.. ••••• .. -••••-

............ , ... ·············· .......... ············· ................... ~····- ......................... ·······················••·•···························· ... ·································· .. ················-·····"···············"····························"·'··-··· 



I 

EDUCATION 

Give a summary of your education in the following form: 

Name of Institution Period of Study 
Degrees, Diplomas, 

Certificates 
(give dates) 

ACA:.:t~~:.,, ..... ~ .M ~ ................................ L'/U ...... c .... 1.'l .... ~ .. t/ ............... ~ .,.1.v 't 
Normal ............. ...................................................................................................... ...................................................................... ........................................................................ . 

8 ~~:::s~; ....... ~ ..... ~ . .. .. ............ .f.tl .. ~ ... ~ ... =: ...... fti ... ~ .................... A .. !.e., ............ .1..1.2 ... t ..................... . 

Graduate ................................................................................................................ ......................... .......................................... ...................................................................... . 

PROFESSIONAL: 

=~=, · 5-\·.~ ...... 1 ... t <iYo .· .. " ····· ·~:..................... ~:ii. LL. -····· 

ACCOMPLISHMENTS 

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

Name of Institution 
or Organization T itle of Position 

Years of Tenure 
(give dates) Under Direction of 

~·A:JJ·. · ....... ·· ... ····· ······ j ,.~ ;_ .11iKc J9 ;1. L •• J;;. • , •. ... ••.• ... •••• .. •• .. ••••••••••••••• 

•·~ ~~: ···~ ·•·•·~ ;~~i:1i~·••·l~[i~~:: 
REFERENCES 

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

Name of Reference 
W here and in what way does this 

person know you? 

2 

Address 



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

f?.~J L~ . ~ J~., .. LHL, . 

Present position ? ..... ..................... =:= ................................... Prom ............... ~ ............. .T o .................. =··················Salary ? ......... . 

Do you seek further training for this or another position? ................ ........................ _ ..... What and where? .... ~ .................... . 

~t.~ ·~ ·~ ... ~~.~z~~. 
H ave you positive assurance of a position after completion of further study? ............ ~ .... :. ·····-······ .. ... .... ... .. . . . . ............ . 

If so, what is the position? .... ·-·················-::::: ............................ ::::::::: ............................................................................................................................................................ . 

By whom is assurance given? .... ···········=······························ ~ .......... .. ........... ............ ........... . . .................................. .. ... . .... -················· . ... . . . . .. . 

Wh,t '°""" of study do you wish to take? ...... £~. ·"""'· .~ .. , .... ....... .................. -

For what degree are you working? ................ .Pf... .. A!, ..................... ... ... ........... ......... ... . . . .. . ... .................... .. .. . . 

What institution offers best opportunity for this study? .. .f.a... .. s.~ .... ~.Ltt.. ... .A.J . .lJ .. ,.1, ..... ~ . . ' .... : .......... . 
When does the course begin and when does it end? .............. ~ •·· ......................... .................................................................... . 

Have your credits been accepted without condition? ...................................... ~ ...................... ~ ............................................................................... . 

Courses you propose to take: 

Majo, ....... ,,.-1:L~-• ........................ ............................ ,_ ................................. ,, ............... .................... . 
M• ~~ .. -tnor ........ ..... .......... .. ..... . .... """ll ... 

1 

.. ............................................... , ............................................................................... ................................. . 

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

.................. ---................................. 2/Vk--L ..................................................................... ........... . 

If you are a student and employed outside of school, how many hours per day do you work? ....................... = ··························· 

What are they? ................................ '.:::::::::=: .............................. = ··············· ............................................................. ................................................................................... . 

Where employed? ............... = ·······················= ·································· ........ How much do you earn? ............................................... =:.•·········-···· 

3 



SUBJECTS STUDIED SINCE COMPLETION OF HIGH SCHOOL 

Please group courses by subject!', such as English, Science, History, etc. 

Name of Subject Institution (school or college) 
Number of 
Semesters Yea.r 

1u~ ........ ~ ................................ ~ . ................... /1/l . .'f - .... 19.J. .. K ......... . 

............................................................. ·························································"··························································· .. -·-······ ····························································· 

••••••••ouo•••••••••••••••••••••••••••••••••••••••••••••••• •••••••••,.-• ••••••••• •••••••••••••• •••••o.•••••••••••••••••••••••••••••••••••••• ••••••••••••••••••• •••••••• 0
•• • ••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••"• 

.......................................................................................................................................................................................................................................................... 

............................................................. .................................................................................. ...................................... ......... ............................................................. . 

(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 th'at problem, or, at least to make a contribution as a result of a wider experience. 
(Please use pages 5 and 6 for this essay.) 

5 
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JULIUS ROSENWALD FUND 
4901 Ellis Avenue 
Chicago, Illinois 

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 
activity thus far in this field will nnturally 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 
f ollowing blank and returning the information promptly to the Fund. 

Name BUGGS , Ohr r l es Vlesley 

Posi tion at time grant was made Graduate student at U of' :Minnesot a . 

Specific pur pose of the fellowship study To earn the r.taster of' Science 

and Doctor of Philosophy degrees . 

Subject studied under the fellowship (or special work accomplished) - - -----
Major, Bs.ct eriol ogv ; r.Ii nor . Biochemistry. 

Institution at which fellowship study was carried on (or, if no specific i nstitution 
was attended, state nature and place of the work carried out under the grant) 

Unive r s ity of Minnesota , Minneapolis , Minnesota . 

Pr esent posi tion or occupation _ _..A~s~s~i~s ........ t-a~n~t.._P ..... r~o.f~e~-S~S-O_r__,,o~f- B,....i~o~l~o~g~y,,_, ____ _ _ 

Dillard Universit y , New Orleans , La . 

Your opinion of benefits r eceived from the fellowship ( The grants from 

tbe ,Julius Rosenvral d Fund made it possible for me to remain at 

been able to roa.ke i t financially. The grants also brought that peace 

of mind, devoi d of' the rna .j or problems of financing one ' s education, 

that js so essential for representative work . 

Other reports or comments may be 
written on the back of this sheet 



JULIUS ROSENWALD FUND 
900 South Homan Avenue 

Chicago. 
1931- 1932 

CONFIDENTIAL YEAR 19t~'-19t0 

Name Charles \ esley Buggs 
Address Uni versity of 'innesot~ 
Present Address 809 Aldrich Avenue 1 North, Ji one, pa] is 
Occupation Student (grt,dnat,e) ip fi e] r'l ?f B ,ctcrio7 ogy Plan. ______________________________________ _ 

Pest,e1ir Institute, Peri" 
0 

Comm en ts _ __.'T'..,_hui..,_n1.1:k,..s;i.....Ji..,_pi.du;e-i,p..i;e:.i.D.i..du:e..i.D.ut .. JL.,1¥'--j,,-.b..aa..;;s.._iunJ..ii...±"-•ii....t1..~-'-'ti..il..l,...,re.,..,,,-J.e-'-x11.1c...1e.:.J.i..J.L.1e.:.inJ..t1,,..-s;;.ir::.jt1~:.it-1r;;.,.._.o.,,,,:&i.--------­
organi za ti on , rare technical ability 

B , iarebaure CaJ J e rre 

Applicant ' s Refer ences -~D~e~e~n ....... Si-....... _._E.a~~~a~,_._.IT.nui~y~e~r.s~i~t~~~o~~- ·•wd.t1~t1~~~~~0~t----------­
n 

President $ H rcber 1orebou~~ ColJggg 
Dr . Ch•lr les s . ,Johnson' 

Other References ------------ ----------------------

Action of Standing Committee 
-'SQQ 



With a wide reputation u one 
of the most brilliant of the young­
er ,clentlsts, Dr. Charles We.,ley 

• ~s wa, rece-ntiy appolntecl to 
~ charge l)f the Biology de• 
partment of the new Dillard Unl­
veulty, whicll la to open In New 
Orleans in September. Dr. Buggs 
made an extraordinary recoro at 
the University of Minnesota. 
where he was elected to Sigma 
XI, National Honorary Scientific 
Society. Yor tw~l!'f.9ar1 be held 
the Shevlin Fello~lp at Minne­
sota tor original reHarcb, For 
the past year, he has been __,. 
ciate PNfessor of Bloloo at 
Bishop College, Marehall, Tex. J 

(ANP Photo.) ---- --- -

Sigma XI, national honorary 
scientific society, has made 11.n 
award to Dr. Bugge, assistant 
p roreuor of bl.ology at Dillard 
University, to aid him Jn carry­
ing on· .r•1e7t 1ft problems deal-
ing with bkicbemistry and 
physlolegy ~uue. 



,. 

My dear Ltr. Bu ~r;s: In n c...,nf'ei.•e."lce ~i th llir.in R. 
ftnbreE. , £'resident. of tLe JU:_u.., 

Rosenwald Fu:n:i , yesterd y ..re dLcus ,cc the q iertion of 
an addi tion,11 t.,rant wh:tch vrill cn·.ilil1.; you to ob., ... n .,:;f­
ficien t date. for your Doctor ' s diss rt.s.t.:.l):a . .,c .re 
pl eased to euvlse you that the F1nd has m!:.lle yo~ n ~-:.½~r 
grant. :,f ,;, 00. .,e hope you wi 11 be c.ble o S'.!pple-:ent 
this c::ount i n (.,r.ier to curry you tb.rol! h the mi-:~ r 
nonths. It is very seldo~ that a ~1ticn.l gr ..... ~ts re 
i:ade by the Fund, but d"ter hearin._ ubout the s1il&"ldlo 
• ork you have aone at t..lie University of Uinncsctu fro::i 
Dr. Lurson and t:1e hero· ,ff-:.r :.;; :m the p :t·t o!' Gr~ . 
Bun ., , .1r . Embree felt tl. t the Fun1 :Jhot.'!.1 ... t mi bch_:1.a. 
you -1·0 ut, :e· t anot.;cr . .z:.er u:•.:th 'the hoµo ub.'""t n.fter 
you rece:ve ~•0u!" Ph. D. 110 r;re_ yo:.i rill ->0C!.ire y~u i -
_odiute o:d: at Ho ri Un~versit., ~r c!.sr ere. 

-e ho~~; u W2ll b_ uble to 
se-;urc e.11 of the l!loney y..,u .o.ee:u no't on.ty to fini::;h 
your univer.::ity t,ork b·tt to p, y y :.ir modn expcn3e ... to 
!iowari Unbe:·.si t. ' should y wU St C u-e u po.,i tivll th~re . 
If y.,y ·,hink .1.t worth tile i.X. !acre~ \.Ould bo ull1.mg 
to tn>:te Dr. Ada:na, llena o~ th~ euicw. ~chool nt 
Ho, ard, if you have ~ny difficu.l"vy cloc:n tho c~i·ee.7.cnt 
v;it.l1 him. 

GR .:VH 

.__ .ir . C 1rtrle ' p,,. 
a;J.1 AJ.oi".t'c ,. Nor th 
11iinneapoll.:,, ..iinneso ta 



Dear .1r. L~g.;s: . t o. me tinJ of tho Co 'lli ttoe on 
Avmr.ls of t.ll Julius .ttoiom :l Fund 

held :;o::i:l d ys ,. ,o, yew-: .p .. lie tion ,0.6 con:l.i.de!.'OO. 
•e ar,, nll much WJ-'3... ec w..i. t t the 1·ecoro of y w.· or_. 

T,e ei1oulc.t .l ke, u :)':) .3ibl ::1 , to conti.11u to hcl., iu 
your stud.Les .. 

Unf\..,rtuna:toly we h!l :e w.id t•~ cut our 
fello ,;;!ii;, tiuclget to on.ly l-'- fr,1ction of ,h~t ~ ... ,ds in 
1'01•me!' rc&.r.., . ie aro, the.t·ef'ore, un .b e to ..i- -~-> ..,ran t s 
of any large amounts. It h s occu~.l.•au t.o us tho.t if 
you cc!ltiuu your 1,or. at th 1 U l1.va1·sit.y of -•inn-ee;~ta, 
as I ,1wlerat ~,~ ·ou PJ.'O.)ose to ao, your- o:1.;3c,,cs mi,)1t 
not b~ very high. lie ,~41ou.l..1. be ill.inc; t':; i:u :.? t,T ..... 11t 

of ..;75 a. ;onth i'O!' 'trtelve monl,h r--rio..!, tho.t, io t900 
for the year bcg:L"l.,inJ July l, 19:St. I Sil aft•~id t:.1at 
thi. s th .1ost th t v.e C!ln ao, and I think it only 
fa:!.r to a y no tn • t tllr,r , i. n.., lir.:a l 100 hate-va!' o_· 
a rc.!1er.a o t.;.1a rant, b~yond "tho ~on.in year. If th.:.s 
a..,sis \'..-nee 1,.L.1..l en:.ibl-., y u t"" t'!~r. ~lJ u.: J·our stu.iics ef­
f ectiv~ly, .u ..;..'l!tll count it an honor to be nble to 
coo:;>erate 1!1 tr.is manner. 

M!' .. C.,,1-....J.•le., i'i'oslcy ilug_.,s 
09 ~CTJ.L'.l.C.l k n, .. w ,- . ... 

141~-" "-'l:!.s 

Very truly yours, 

EvwlN R. EMBREE 



ACCOUNT __ .Jk!mM.::!;..b.i.;).fL!.L.tfil-o1~b..:'.. ~--- APPROPRIATION.No. __ gQ51- _l2 __ --

N~ME OF STUDENT- ~ • a crlul e::, il. Bu ''7 9 
HI II. 

ADDRESS ,'.:)Q;¾ .U•lriz_hJ~ ,.n,1 .. . .IlQ,__ 

F l:P :::a ~~~ot~ 

INSTI TUTION !J.'! l Vf•rei ty o.? t:i nnesct a 

RECOMMENDED BY_ 

STATEMENT OF OFFER 
~i;; t~ i ..,. _ B11ar,t4, 7/1/.'f..l : 

111 have t he ~~__,n....,r t~ J,.'li'ori:i :[OU thr-t at :i moet.i.n • o_· the Cs):n:::itt.::,e on 
1 eJJ,ov,phio~ of t he Juliuo RosonV!altl Fund, ~{OU we.e awai•jel n rzr3nt of 
ftpQQ . QQ ii:2 SLll~ bacte.:.·1012 r!I. du:.-inl" the ~Q<:.r l9~1- 32. u 

, .. 

AMOUNT OF OFFER ~0. )0 ~--------- PAYMENT DA TEs_ ,h\1,y_~ 19H - l ~C . JO 

CHECKS PAY ABLE TO qelt' ___________ ~50. 00 a c.onth be innin , Se':>tembz:- 1st 
TIME PERIOD OF OFFER_ ____ O::.a_y.ee= - - -------Fintl....:p.'.?.y:nent_ .June.-1, _1.9~2 . -

APPROVED BY ~ AUTHORIZED BY---~ ----- _ ____ 

PAYMENTS 

DATE EXPL ANATION AMOUNT DATE EXPLANATION AMOUNT 

- - - - - - -

- - - - --- -

----- ----

--- - - ----

----- - - --

- - - - ---
--- - - --

- - ----

--- ----

--- - --- -

--- -- - - --

- - - - -

1=1:::--- - - -



ACCOUNTS;A~i.;.,p1,;l.lipS ;;,a,~ fel:lawsa~e APPROPRIATION No. 5I~2-I5 

NAME OF STUDENT u:a~ "lee rc.ulcy :oU"'"~ lo,#' 

ADDRESS $ _. '"'t .. • " 

._._(,. 1.~ - .. {.. I /,.VdIUl, Morth 
"'Jtn:n,'!I. _:,011 <> 1 ~i~.;i,..., ot 

INSTITUTION 

RECOMMENDED BY 

STATEMENT OF OFFER 

F t,"' 
. , .. .... ,z~$ • / r•; / -• 

y, •ru,s 

11 e • :::2 ' ;ji!OO- ~ 
'- ~ J; l :: .. _ ;l l;:j tl ..:,e l g~ "'II I; ,._,f , 'l-G Ci fflOtt:ffl £or 

a t •welie e&?:tte pe!t'!:od1 ti:.....t :i: ... . ·~ea fo ... U.e 3'{mr b ,,st:1 tUillI1., ~a::l;J 1, l:$._ ~ II• 

AMOUNT OF OFFER _,')(')("', PAYMENT DATES 
u~ V \11 l ~',;; i'iarch l ,/IS 

CHECKS PAYABLE TO ~el:! Ju ... '"te l ?e tfolt . 1· "./. ~ ,101!1 l is 
TIME PERIOD OF OFFER0i:." ?'.'.'~~ J'ul7 1 7.5 ... .;i~ ' J. 1~ •!· ., l 'l5 

u J • 
.. 73 .. Je.a. ' 

,., Jw1u l 76 

£~ ;-,e -,t~ l 75 10 

?o.}., 
I 

APPROVED BY AUTHORIZED BY 1 n r-
;- u 

, -<""D,,,,. -PAY M E N T s 
DAT E EXPLANATION AMOUNT DATE EXPLAN ATION AMOUNT 

--



ACCOUNT 0 ~L ... :I: ... hi;i ... z ~:lo .;..,JL APPROPRIATION No . 5152-15 - .., 

NAME OF STUDENT q_hn~ i ~ ... Qf' l e .,' u ·--·- ......... 
A DDRESS 90c1 • t 

; - :-:~ ~~ i'E4 ·t h -- --- >• 

.; t"'11"\.r , ,v,1 • ~--- ..,, . .. 

INSTITUTION Oai : crsi s.,: o: - ift.1Cl1o ~-

RECOMMENDED BY 

STATEMENT OF OFFER 
5 /• {_--; '7 

.. - b 
11) '1'. 
W#t£$ • ::i o - 'r, "J.~ t;, .J 

I ~ ,r,.._,_,&-\ ' 1 , - ~ ..:i "=" ~~•ti-- .... ~ .. "':1,...:.::.t t.: C • L:ffi~ 
,_ __ ... • . . 

. ., . ... " ., _, :1 n:>Lltc.: 
, r , r (,c:; "''.) ,. 

... ) "°_ e: ... ".l . n:. 1.- - _ 1..._.,. - . . .. ,uctn c . .; -~ ~_..x .... ~ '"'"-rr - ¥~ vD: v ...., ..,1.. ~ 

~"' "'"--1 e .. 0 Q ~~.:.; .,y ~i::~:i i:i .>"""" 
~ .... -
O:t:tC:: 

~· a;;Q; -. :,......,...._. __ . ' 

A MOUNT OF OFFER "" PAYMENT DATE"' 
----

CHECKS PAY ABLE TO 
_, -

TIME PERIOD OF OFFER ,.,,. 1, r,..,.. ,-.~ 
• -

APPROVED BY ~ AUTHORIZED BY -/£,ft-,/( 

PAY M E N T s 
D ATE EXPLANATION AMOUNT D A T E EXPLANATION AMOU NT 

~ ,& J:)Al.\.-""-•J,.- - ~ }14/~~ 
t u I I 

• .I 

, .. 

- ·-



DEPARTMENT OF 

BACTERIOLOGY ANO IMMUNOLOGY 

UNIVERSITY OF MINNESOTA 

THE MEDICAL SCHOOL 

MINNEAPOLIS 

Fellowship !oard of Rosenwald Fund. 
New York City. N.Y. 

Gentlemen: 

June 20, 1931. 

My recommendation of further advanced education for Mr. 
C.W. !uggs 1s based upon a full year's work in this Depa.rt -
men• ng which time I have carefully considered his possi-
bilities. 

In class work he has demonstrated that he is a goo""d~--i 
student. During the pa.st nine months he has been doing d­
vanced work on a comparative study of herpes encephalitis and 
epizootic encephalitis of foxes, and bas shown rare technical 
ability. In this work I bave found that he thinks independent­
ly and has initiative. I have required of him considerable 
library work and this he bas done with completeness and excel­
lent organization. 

Mr. Buggs bas unusual technical ability coupled with 
the qualities of a good student. He i s wortcy of careful 
training and should become extremely useful as a medical in­
vestigator.or in hospital technology. My advice to him bas 
been to sec-.n-e, 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 truly. 

R. G. Green. 

RGG:L 



• 

FELLOv ~. • 
A CCOUNT li8(G:O Fellowsh12e A PPROPRIATION No. 't ~J.7U PS 

NA ME OF STUDENT Charles W. Bttgia 
• i,t_ • 

ADDRESS 

Instituticn attend1ni , Dniv§r ~1t~ 2t Ch1cag2 and 122!1~ Hole 

INSTITUTION e] eos1M0D1 ~otaaso~ ot Bjc]o~ • Djl]ard llniurait1 

~d;U¼ai Biolo~ 

I 

STATEMENT OF OFFER 
llCH to Doctor Buggs - 4/18L42& 
ttJt i s a :eleaaure to infor111 r ou t hat ;you have been sel ected bl t he Committee on 
l"ellowshi:Qs of t he J:'Ulius Rosenwald Fund t.o receive a grant of Two t houeand 
t wo hundred dollar• (12,200) to assist i ou in otlrrzing tarward toU1· studiee in 
zoolo~ and research in the embr.,ol ottY and w aiolo~ of mv.rine lite at the 
Univer~itr of Chicago and at Woods Hole for a titteen-month ~eriod. In the 
event that r ou are called into the armed tore•• before zou can begin work on 
t hi s project1 it will 1 of couree1 be iraR2SSible to bol d the tellowahip tor ;y:ou. 11 . 

AMOUNT OF OFFER 12.200 PAYMENT DATE" 

CHECKS PAY A BLE TO Cha1:les W1 BuR:gs 

TIME PERIOD OF OFFER !j t:taatl!!!:IIIODth pad ad 

APPROVED BY AUTHORIZED BY 

PAYMENTS 
DATE EXPLANATION AMOUNT DATE EX PLANATION AMOUNT 



CROSS REFERENCE RECORD 

FIRM NAME oR SUBJECT_F_EL_L_o_w_sH_I_P_s ___ Bu_G_G_s __ -=-c=HA-=-R=L=Es"'-----'-'w __________ F1_LE_N_o. ______ _ 

DATE REMARKs Dr . Buggs was previously granted a fellowship 
in ~~~~-J~ . ~nis ma~e ria~ is in separate folder 
in granted paid-up fi l e. 

SEE FILE NO. -------------------

DATE 

FI LE CROSS RE FERENCE RECORD UNDER NAME OR 

S U BJECT LISTED AT TOP OF THIS SHEET, AND IN 

PROPER DATE ORDER. 
THE PA PERS REFERRED TO SHOULD PE FlLED 
UNDER NAM E OR SUBJECT LISTED UNDER " SEE" 

YAWMANANn[,RBEMFG.(9. 
ROCHESTER, N . Y . 

SIGNED 

FO R M NO, O9 9CR 



July 1 , 1931 

Hy dear Ur. Buggs; Ii.lave the honor to inform 70u that at 
a meotinp. of the Committee on }'e'.i.lov,ships 

of the Julius Rosenwald Fund, you were nwa.rded a grant of ~O 
to study bacteriology during the year 1931- 193?. 

It is our underst'J.Dding tti.at you plan 
to cor.tinuc your :;tudy ut the University of Minne:mtn. 

Furthe~ correspondence concerning your 
work, the procedur0 in payments on thP fcllowshi; , mid othrr• 
details should he c-.1.rried en t,ith llr. George R. Arthur of thls 
office . 

The Trustees and Officers of the Fund 
take much s:1tisf1.ction in being i..blo to coooer:itc. t:ith you 
ln your pl.:ms for further study. 

Ur. Ch!irles 1., .. rnley Bu~ :3-
809 Ai'Jr!.cli 1lvE>,nuo, ? • 
. llnnc.ipdls, :.11unccota 

Very truly ycurs, 

S IP 
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