February 11, 1947

Dear Mr. Alsup: Thank you very much for your statement
on Mr. Proctor and for the interesting

news about yourself. I had heard you ware back at Howard.
but I didn't know about the ASTP training. I'm gled to
know somebody got real benefit {rom that progrom. I got into
the language end of it sfter a year in the Army and dis-
coverad too late that it was just a one-way street leading to
a rifle company in the Infantry. Come to see us if you are
ever out this way.

Sincerely yours,

N”,L“‘fﬂ ': ,"’tl.rl\f'{;(}f 0

WCH:rfl

lri?r,!d
3351 V" St0, K. K. f
Washington 1, D. C.
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out and return in order that we may complete our records
er Rosenwald Fellows: X

......

Wi BTl ol o er ST P = F
Address:.._.g_f?__l_Su___i.p_.e....H.As,_-.[..‘_...).{..b.w.b.l'_?‘...S)._\_'_\_.l.u.fe.!é.i&tt___

Significant recent activities:

Entcred. ﬂrmr Q-eﬁa‘l"e,w.ber, |} 42
Ewterdd Medical Coll ¢ae Movrch,124%

(Use additional sheet if desired)
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Acting Director for Fellowships
Julius Rosenwald Fund

. 4901 Ellis Avenue
Chicago 15, Illinois
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HOWARD UNIVERSITY LL_{ A VEY

WasHINGTON, D. C.

DEPARTMENT OF ZOOLOGY

April 9, 1942

Mr. William C. Haygood, TR
Director for Fellowships f hirks | 4 / [ 2 &) @ H e
Julius Rosenwald Fund | = /.

4901 Ellis Avenue

Chicego, Illinois

Dear Mr. Haygood:

I wish to acknowledge recdpt of your letter of March 21 and
to thank you for the same. Since I received it something has happened
to put all things in a differnt light in so far as I am concerned. I
have been informed by my Local Selective Service Board in Nashville,
Tennessee that I am to be reclassified soon. Unless the Board sees fit
to leave me in Class 2-2 because I am a teacher of pre-medical students,
I am quite likely to be called for Army service. Should I be called,

I shall try to get into a branch of the Service for which my training
best fits me. I have mentioned all this because I would not want to
plan for a full year's work knowing that I might be called at any
moment. Since the Fund would not consider granting me money to further
my own researches and those of my graduate students here at Howard next
year, I shall wait until more normal times before applying for aid to
do further research work. I hope that next yeci will find things much
nearer normalcy.

I shall send you the reprints in a few weeks. Again, thanks
for your most kind offer to make an exception in case I had applied for
a fellowship this year.

Sincerely yours,

fs;;4kUJ.
Fred W. Alsup

AN S
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Mereh 31, 1942

Dear Hr, Alsup: Thenk you for your good letter of March 23.
Hiss Menard applied to us for a fellowship,

and I am glad to have your comment on her which I will bring

to the attention of the Committee when it has its finel meeting

toward the middle of next month.

I shall be very glad to have two coples of
the reprints for ocur files. 1 can well understand your desire
to engage in further research, and &8s you know, the only way we
have for aiding a program of this kind is through ocur fellow-
ships. Therefore, sny proposal for further study or for full
time research would have to come to us through this channel, or
in other words, 2s a regular fellowship spplieation. As you
probably remember, the deadline for receiving sueh applications
wag January 5, but since you have been a Rosenwsld Fellow, I
am willing to make a very unusual exception and allow you to pre-
sent a plan of work and an epplicetion now, provided it can be
in my office by next konday. I am assuming that this is some-
thing of what you hed in mind when you wrote me, and that you
will be able to formulete a plen for a full ysar's work, since
we do not give grants for summer projects.

Sincerely yours,

WILLIAM C. HAYGOOD
WCH s EeK

i
De logy
Howard University
Washington, D. C.
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HOWARD UNIVERSITY_--—'l ] ()\ Q' ;

DEFPARTMENT OF ZOOLOGY (? AN i } &

March 23, 1942

] .
The Director for Fellowships Wik, 24 ZLK?E{
The Julius Rosenwald Pund ‘:(??

. 5
4901 Ellis Avenue 7 (?‘1,6, 0

Chicago, Illinois

Dear Sir:

I wish to advice you that in compliance with your request
that I dbring the purposes of the Fund to the attentions of deserving
young persons of my aquaintance I had Miss Edith Menard, a graduate
student at Howard "miversity, make application for one of your fellow-
ghins., You already have statements about her scholastic record, a
record that seems to me to be very derservingz. I sincerely hove that
she is successful in her attemvnt to become a Rosenwald Fellow.

In regards to my own progress and work since last June when
I obtained the Ph.D. desree from the University of Pennsylvania, I wish
to say that so far the school year has been a successful one for me.
My thesis, for the publication of which you gave me an additional $100,
is to avpear next month in "Physiological Zoology". I shall send you
a reprint or as many as you may desire as soon as I receive them., Perhans
you recall that upon completion of my work at the University of Pennsylvania
I accepted a teaching position here at Howard University. When I did this
I understnod clearly that I was to serve in the place of Associate Professor
Chase who had been called to the Army. In accepting thie position I turned
down several offers of jobs of a mdre permanent nature. I did this because
I felt that by working at Moward I would have a chance to associate with
or, E.E. Just and thereby better my ability to do research. Nowever, I
have not been able to realize this long-standing ambition because death
stepped in to rob the world of Biology of this great scientist, The
other phases of my work have gone very well, Since I am still desirous
of continuing my research 1 felt that I should teach as many courses
in zoology as possible so that I might strengthen myself on all phases
of the field. Thus, this year I have taught and am still teaching courses
in which we take up all the Invertebrates, the anatomy of Vertebrates and
cellular Physioclogy. As a result of having this very large teaching load,
I have not been able to do much research but have outlined some rroblems
for future consideration.

Thie coming summer I plan to continue my research at the
Marine Biologic.l Laboratory and to get started on at least two new problems,
Since I am substituting for Dr. Chn.se who is a Major in the Army, I will be
at Howard next year. and plan to do some researeh next year while teaching.
Mowever, as you probably know, due to lack of time, equipment and money with

which to obtain material one can do very little research while teaching.



HowARD UNIVERSITY

WasHINGTON, D. C.

DEPARTMENT OF ZOOLOGY ( 2)

Ag I indicated when avplying in 1937 for my first Rosenwald grant, I would
like to do some extensive post-doctoral work of a research character. 1
realiz2 now that I cannot do this easily with-out some financial help from
some orginization such as yours. Even if that assistance were not such as to
vermit me to spend another year or so taking special ecourses and doing research
but were such as to only permit me to do research while teaching, I believe
I could get a good start toward being the sort of biologist Dr. Just was.
I do not know what the attitude of the Fund has been toward granting financial
aid for post-doctoral work, amd would avpreciate it very much if yvou would
enlighten me on this point. I am determined that the training for research
that I received at the University of Pennsylvania, thanks to the Fund, shall
not be for naught., I would like for the Jylius Rosenwald Fund to help me in
this matter. Any help that I can get will be fully apnreciated, and if nece-
ssary I will submitt a full outline of my plans for research.

I hovre to hear from you soon; and again thanking you for what
you have already done in helping me get up the first rungs of the ladder of
success, I remain

Sincerely yours,

SA W . ARerp

Fred W. Alsup



L LOWSHIPS

Varine Biological Laboratory
Woods Hole, lassachusetlts
August 10, 1941

et | 1> (oA f

Mr. Williem C. Haygood 7ﬁJ%L)| '2?;E c

4901 Ellis Avenue
Chicago, Illineis

Dear lr. Haygood:

Thie is to zcknowledge receipt of your letter of July 31
inquiring as t o what rank T will hold at Howard University. Nay
I statethat I have been appointed an Instructor in the Zoology
department., You also asked for the full title of my dissertation.
It is " The effects of light alone and photodynamic action on the
relative viscosity of amoebsu protoplasm." I shall send you a copy
of it as soon as it is published.

My present research is on viscosity changes in the
protoplasm of marine eggs. It is progressing nicely.

I plan to leave here on August 27 and to be in Washington
by September 3. T shall write you in the future to let you know

how I am getting along in my work.
e

Sincerely yours,

Sl (szgup

Fred W. Alsup

== T



FELLOWSHIPS

July 31, 1941

Desur Mr, Alsup: Ve are in the midst of preparing

a report Tor our trustees, and
would like to know what rank you will hold at
Howard Uuiversity, and in what department. 4And
will you plense glve nus the full title of your
dissertation?

I hope you are having a good
sunmer of work at Woods Hole.

Sincerely yours,
WiLLIAM C. HAYGOOD

TICH=MLY

Harine Blological Laboratery

Foods Wolc, Massachuseblis

DD E N Vd
K ‘ ,/h\\> N ¢
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Julius Rosenwald Fund

4901 Ellis Avenue . ~\ A IO LIIOIOY
CHICAGO __,_,"1 VOTHINY
To Payment Voucher No. 2956
Mr., Fred W, Mp
e T T TS e Date l.’ 29, 1941
5626 Sansom Street '
Philadelphia, Pennsylvania
Final payment on fellowship granted 4/18/40 = -~ - = - - ~ - - - $80,00
Ck.#25018
Accouants Appropriation No. Debit Credit
Negro Fellowships 59-7 $80.00
Prepared by Checked by Posted by

AM Comptroller




Julius Rosenwald Fund
4901 Ellis Avenue

CHICAGO 1l | OWZWA/IQUIIDO
To ¥ P: Payment 'Voucher No. ' é‘gzia ko
s 108 + A E}R
Date May 15, 1941
5626 Bansom Streect
Philadelphie, Penngylvenie
Peyment in full of extension to fellowship grant - -~ = -« - - - $100.00
Ck.#24990
Accounts _ Appropriation No. Debit Credit
Negro Fellowships 3e-31 $1.00.00
Prepared by Checked by Posted by J
A Comptroller




May 15, 1941

Dear Mr. Alsup: Enclosed you will find our
check for 100, paying in

full the recent extension made to your fellowship

award to enable you to make the required deposit

for the publication of your thesis.

Very truly yours,

DAE: AM , ri{‘*ﬁ{;n,-y 4 Hm

som Street

Philadelpuia, Pennsylvania
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Zoological Laboratory _
38th Street and Woodland Avenue T —r=day-14,. 1941

Uk~ 1 | ke
| i | )"ﬁ_
Mr. William C. Hdygood, E IF———_-WM
Julius Rosenwald :Fund, I ' ;
4901 Ellis Avenue, B el T e T

Chicago, Il11. { : i

Dear Mr. Haygood:

I kmow thathreciate s
the additional help that the Julius Rosenwald
Fund has given him, and my understanding is that
he has already written you to that effect.

I am trying to arrange for him to
borrow the money he needs for the summer from
the University Loan Fund. If he doesn't get the
money there, we will try some bank.

Sincerelyf yours,

LVH:A L. V. Heilbrunn
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{ 13626 Sansom~St. -
: _‘Pniladelphia, Pa.
¥ay 12, 1941
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Mr. W.C. Haygood,

Acting Director for Fellowsnips
Julius Rosenwsld Fund

4901 Ellis Avenue

Chicago, Illinois

Dear Mr. Haygood:

I wish to a2cknowledge receipt of your letter of liay 7 in
which you informed me of the addition to my grant. I want to
thank you and the other officials for all taat you have done
for me during the course of my work here at the Universitv of
Pennsvlvania., You showed confidence in me and my work by the
numerous grants that you geve me, and I have felt that I should
do a2ll in my power to justify that confidence. If I have in
anv wav done so, I am happy. I assure you that when I finisn
my work here in Jume, I shall feel that I heve been given tae-
go-signal, so to speak, and shall put all that I have learned
to the best use.

I have been aprointed an Instructor in Zoology at Howard
University for the vear 1941-42. I plan to continue my research
work there and at the larine Biological Iaboratory, Woods Hele,

Messachusetts,
st
\&‘ The deposit for my thesis muabe in the office of the Graduate
_{Vb- N School before May 26. If you prefer to send the one hundred dol=-
S c;" lars directly to the office, I shall merely go to tne office to
@&‘ get the final details straigitened out. Iy thesis has been accep=

ted and I plan to submit it for publication at an early date.

Thanking you again for meking it possible for me to further
ny education and scientific training, I remain

Sincerely yours,

Bk W) QSarp

Fred W. Alsup
ST S PR

S T,
PS



Hay 7, 1941

Dear Mr. Heilbrumm: Mr. Reynolds has resigned his posi-
tion with the Fund to take a govern-
ment post in Washington, and your letter ~f iay 2 has

come to me for answer.

Mr. Embree and I have discussed

Mr. Alsup's case in some detail.

Since Mr. Alsup has had

three awards, and since the current year's fellowships
have been awarded, we have no funds available for what
would mean essentially an extension of his present grant
for several months of work. We are, however, concerned

that his dissertation appear in print, and for that reason

we are adding $100 to his present grant to cover the

deposit which is now necessary.

¥fie hope very much that

he will be able to be with you at Woods Hole this summer,
but we see no way by which we can do more than aid with
the expenses of publishing his dissertation.

We are very glad that Mr. Alsup has
made such a fine record at the University of Pemnnsylvania,
and we are more than grateful for all of the help which

we know you have given him.
WCH:MLU

Mr. L. V. Heilbrunn
Zoological Laboratory
University of Pennsylvania
Philadelphia, Pennsylvania

Sincerely yours,

Acting-Director
for Fellowships



FELLOWSHIPS

Zoological Laboratory May 2, 1941.
38th St. and Woodland Ave,

welb< . WL
Mr. George il. Reynolds, ' R

Ca " !
Director of Fellowships, o i, N,
Julius Rosenwald Fund, i w4

4901 Ellis Avenue, _ i ! .
Chicage, Illinois. T e

Dear kr. Reynolds:

Nr . Lhsdeddang, has finished his work for the Ph.D. degree. He has been
a fine student and an excellent research worker, and I want to express my
gratitude to you and to the Foundation for having sent him to me. Alsup's
future seems assured. As a result of his work here, he has already published
an excellent paper in a leading physiological journal, and his Doctor's thesis
is now ready for publication. It has been passed by our faculty with highly
favorable corments. I feel sure that Alsup has a fine future before him, and I
am especially pleased by the fact that he has obtained a position for next year
at Howard University. This should give him an opportunity to develop and to do
the good research he is capable of doing.

There is a minor problem that now faces us. Our Graduate School has
established a new regulation requiring each Ph.D. candidate to deposit a $100
as a guarantee that the thesis will be published. The money is then refunded
as soon as 300 copies are delivered. Now there is no question that Alsup's
thesis will be accepted for publication, but there is the problem of finding
the $100. Moreover, I should like very much to have Alsup come with me again
to Woods Hole where he has been able to do such successful research. In the
past he has helped earn expenses at Woods Hole by washing dishes in the Labora-
tory less. Naturally, he could do more and better work if he were not tied
down in this way. I have suggested to him, in view of the fact that his salary
next year will be ample, that he attempt to borrow ;300-3400 in order that he
can deposit the required sum for his Ph.D. thesis and also in order thet he can
live through the summer and do a meximum amount of research.

Alsup can, of course, apply to a bank for a loan or he might possibly
borrow money from the University, but it occurs to me that the Rosenwald Founda=-
tion might be willing to loan the money to him at a reasonable rate of interest,
and I am therefore calling this matter to your attention.

Yours very truly,

LJ T+ Hed Thrunt

LVH

P8



Julius Rosenwald Fund, =, 0 100
4901 Ellis Avenue NS EAYLAL I
CHICAGO bt
To Payment Voucher No. gpoag
Mr. Fred W. Alsup
T A SRS 450 Date April 50, 1941
%626 Saensom Street
Philadelphia, Pennaylvanie
Eleventh peyment on fellowship grant = - - ~ = = « = = = « « - - $80.00
Ck.#24828
Accounts : Appropriation No. Debit Credit
Negro Fellowships 59-7 $80.00
Prepared by Checked by Posted by
AK Comptroller




Julius Rosenwald Fund

4901 Ellis Avenue NN Tal NS
CHICAGO . ) JE”_\“)
To Payment Voucher No. 2808
Mr, Fred W, Alsup
- . S Date Harch 81, 1941
5626 Sanpom Strest
Philadslphis, Pemnsylvania
Tenth installment on fellowship grent « « = = = = = = = = $80.00
Ck.#J4643
Accounts Appropriation No. Debit Credit
Negro Fellowships 89-7 $80.00
Preﬁed by Checked by ‘ Posted by }
Comptroller




CROSS REFERENCE RECORD

FIRM NAME o= SUBJECT _FELLOWSHIPS  ALSUP  FRED W FILE NoO.

pate —-22=41 remarks H. M. Bond sends Alsup's reply

to invitdtion to join faculty
at Fort Valley - "A vailability

for position mentioned uncertain'.

SEE FERLOWSHIPS  PALMER EDWARD N HILE NO.

DATE

SIGNED

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 UND-

ER NAME OR SUBJECT LISTED UNDER "'SEE"'
YAWMAN avo FRBE MFG.(0.

ROCHESTER, N. Y.
FORM NO. 099CR



Julius Rosenwald Fund

4901 Ellis Avenue
CHICAGO g ' Ta {
To Payment Voucher No. 2408
Mr, Fred W, Alsup
. ; Date February 28, 1341
5626 Sansom Street

Philadelphia, Pennsgylvania

Ninth instsllment on fellowship grant « - = « ~ « = = = =« $80.00
Cle.#24425
Accounts Appropriation No. Debit Credit
Negro Fellowships 89-7 $80.00
Prepated by Checked by Posted by
" Comptroller




Julius Rosenwald Fund

4901 Ellis Avenue I I A/Q L
CHICAGO . b v ¥ VA )

To Payment Voucher No. 2507
Mr, Fred W, lll‘up
Date Januery Z1, 18541

5626 Sangom Street

Philsdelphia, Pennsylvenia

Eighth installment on fellowship grent « - - = =« =« « = = = = & $80.00
Ck.F24274
Accounts Appropriation No. Debit Credit
Negro Fellowships 59-7 $80.00
Prepared by Checked by Posted by
AM Comptroller




Julius Rosenwald Fund

4901 Ellis Avenue : Tie o
cHicAGco [C[] (: ! *_.>
To Paymént‘“Vouc er No ﬁRdS

#r. fred #. Alsup

Date December 25, 1540
80&€ Szarcm Strest

Philadelphia, Pennsylvania

Seventt insiallment on fellowship granted 4/18/40 - « - - - - §30.00
Ck.#9206 W, F,
Accounts : Appropriation No. Debit Credit
Negro Fellowehips 59-7 $#80.00
Prepared by Checked by Posted by
2 Comptroller




Miss D.A. Hlvidge, Comptroller
Julius Rosenwald Fund

4901 Ellis Avenue

Chicage, Illinois

Dear Miss Elvidge:

For the past two year: you have sent me my January check just before

FELLOWSHIPS

3626 Sansom Street
December 20, 1940

108

sz | g -

I

the Christmes holidays, but 28 yet I heve not received this January check.

I thought that perhaps you had stopped this practice unless a Fellow

hiad asked to have the check sent st this time.
just before Christmes, that is by next Tuesday.

it, I am sure that you will overlook this anxious request.

I would like to get mine
If you have already sent

It may be thet

you have not started it to me,and in that cgse I hope that you will send it

by special delivery so that I can get it at leaet by Christmas day.

Thenking you for your indulgence znd consideration in this matter,

T remain

Yours sincerely,

:J)'NL&VJ.M

%




Julius Rosenwald Fund

" ?\I,f"n'

4901 Ellis Avenue FELLUOWORIrS
CHICAGO | 9§
To Payment Voucher No. 2009

re. Fred W, &lsug
. Date November 29, 1940

9626 Senpom Street

Philedelphia, Pennsylvania

Sixth instellment on fellowship grant - « = = - = = = = « = = $80.00
Cle.F25928
Accounts ) : Appropriation No. Debit Credit
Negro TFellowshirs B9-7 280,00
Prepared by Checked by Posted by
N
Comptroller




Julius Rosenwald Fund

) pigaf ~ 3

4901 Ellis Avenue - |
CHICAGO [ S S A

To Payment Voucher No. 186¢
Mr. Fred W. Alsup

Date Oectober 81, 1940

Z6&£6 Sansom Street

Philadelphis, Penngylvenia

Fifth payment on fellowship grant - - = « « = $80.00
Ck.#25776
Accounts Appropriation No. Debit Credit
Negro Fellowships 39-7 $80.00
Prepared by Checked by Posted by
AM Comptroller ;




FELLOWSHIPS
3626 Sansom Stireet

Fhiladelphia, Pa.
Cctober 28, 1940
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Miss D.A. Elvidge, Comptrolier ——— ]! 2T'*
Julius Rosenwald Fund ‘ ])}Af' )4//! O
— UL

4901 Ellis Avenus '" h
Chicago, Illinois I 2
Y ¥ 2 o
4 b | ]
Dear Miss Elvidge: .

In your last letter to me you asked me to let you kuow my Philadelphia
address. It is and will be as above,

Since my return from Woods Hole I have taken 99@_?9?9“?5;?}{¥ME§§§Ed

the preliminary examinations for the PhD. degree., I am registered at the
Uni;;;;;ty of Pennsylvania only fo; research work which I am now eugaged in.
While =t Woods Yole I extended my previous research,and this new research is
reported in the Octooer issue of the Bioclogical Bulletin.

I wish to thenk you for yourindulgence of my requested deviations from

my original plan for paymente on the “ellowship. J shall stick to tane

original plan for the remaining payments.

Sincerely yours,

?s-u;olu/.wlaup

"Fred Wwe Alsup




September 24, 1940

Dear Mr. Alsup: In accordsnce with your

request, I am enclosing herewith
the October installment on your fellowship grant. I
shall expect to hear from you befors the November

instellment is due giving m: your new address.

Very truly yours,

DAE: AH DOROTHY A. ELvines

#r. Fred 'f Alsup,
rins Blological Laboratory

foods Hole, HMsasschusettis



Julius Rosenwald Fund

4901 Ellis Avenue

CHICAGO FELLOWSHIPS

Payment Voucher No.

Negro Fellowships

To
1724
ir, Fred W, Alsup Date
— Septenber £

Marine Biclogical Laboratory PP e avil

#oode Hole, Massscimsetis

Fourth installment on fellowship granted 4/18/40 - - - - - « = = = $80,00
Ch.#22608
Accounts Appropriation No. Debit Credit

B9-7 $380.00

Prepared by Checked by
AM

Posted by

Comptroller




Marine Biological Laboratory F ELLO\&J 8 ‘—i i PS

WOODS HOLE, MASSACHUSETTS
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Julius Rosenwald Fund -

oo e b E| | OWSHIPS

To Payment Voucher No. 1583
Mr, Frod W. Alsup __
Date Mgust 30, w40
KHarine Blological Laboratory
Wecds Hole, Massachusetie
Third payment on fellowship gronted 4/18/40 « « = = = « = = - = = « £40,00
Cke #28458
Accounts Appropriation No. Debit Credit
Hegro Pellowships 397 £40,00

Prepared by Checked by

MeK

Posted by |

Comptroller




Julius Rosenwald Fund

TN
4901 Ellis Avenue ‘HN 9
CHICAGO FELLOV\JS
To Payment Voucher No. 1551
¥r. Fred W, Alsup
et —— Date July 26, 1940
Verine Biological Laboratory
Woods Hole, Nesaschupetts
Second paysent on fellowship rrented 4/18/40 « w« = = 0 w v v « = = $40,00
Ck, #23302
Accounts ; Appropriation No. Debit Credit
Negro Pellowships 397 $40,00

Prepared by Checked by

McK

Posted by ‘

Comptroller
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Marine Biological Laborato

r)[ (s % WOODS HOLE, MASSACHUSETTS FSFELLOWE

July 22, 1940

Miss D. A. Elvidge, Comptroller
Julius Rosenwald Fund

4901 Ellis Avenue

Chicago, Illinois

Dear Miss Elvidge:

In my letter to you in May concerning the
payment of my grant for 1940-41, I requested
that you send me a check for #80 sbout the first
of September. Well, some unexpected expemse. for
material has come up, and now I must ask you to
split the September check into two parts, sending
me helf if it this week and the other ha1lf on the
first of September. I am very sorry that I have
to bother you with this change of plan for the
payments, but I must have the meterial for my work.

T shall expect to hear from you by Saturday
of this .week,

Thenking you in advance for this indulgence,
I remain

Sincerly yours,
Tred W.
wred We Alsup
e S

GE| 2 | S Z/jr Yo,




Julius Rosenwald Fund

4901 Ellis Avenue FELLO\!‘J SH IPS

CHICAGO
To Payment Voucher No. 1289
Hr, Fred W. Alsup
e - s Date  Nay &1, 1u40
5676 Sensom Street
Philedelphla, Pennsylvania
Fioel instellment on fellowship granted 4/18/89 « - = = = = = = = = $60.00
First installment on fellowship granted 4/18/40 -~ = = = = = = = = «_ 200,00
$260,00
Ck.£12087
Accounts ) Appropriation No. Debit Credit
Negro Fellowships 839 $60.00
Negro Fellowships 859-7 200,00 |
$260.00
Pr‘eﬁared by Checked by Posted by
Comptroller




"ELLOWSHIpg

May 20, 1940

Dear Mr. Alsup: The payment plan which you have
outlined is entirely agreesble

to us. It is my understanding that ell checks ex-

cepl the one due September 1 will be sent to you at

your address in Philadelphie, and that the September 1

check will be sent to you in care of tne ilarine

Biological Leboratory, Woods Hele, Massachusetts.

If this second address is not correct, pleast let me

know before the Septemper pesyment is due.

Very trvly yours,

DAE:RW DorotHy A. ELvines

Mr. Fred W. g%‘mgnwmf
som Street

Philedelphie, Pernsylvenia
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3646 Sansom Street
Philadelphia, Penna.
May 14, 1940

HE

5/}5

Miss D.A. Elvidge, Comptroller
Julius Rosenwald Fund

Z‘] / -’: I

st ,5///,,;
A | o

4901 Ellis Avenue
Chicago, Illinois

Dear Miss Elvidge:

o ——

——————

o o,

I wish to submit a plan for payments on my Fellowship grant
for the school year 1:40~1941. I plan tc leave Philadelphiz on the
3rd of June ,and I shall be in Woods Hole, Messachusetts at the Marine
Biological Lavoratory from June until the end of September.
return to Philadelphis I shall have the same address as the omezbove.
Since I am leaviug here on the tnird, I snall have to ask you to send
me the first payment on my new grant at the same time that you send the
last payment on my present grant, that is on June lst.
a week at my home in Nashville before going to Woods Hole, and I may not
come through Philadelphia on my way from Nashville to Woods Hole, so0 I
would like to have the check before I leave Philadelphia,

As I informed lMr, Reynolds when I applied for a renewal , I
have completed my course requirements at the University of Pennsylvania
and plan to do research at Woods Hole and at the University next school
year., I will therefore not have a tuition bill put will have various
expenses connected with my research, For this reason I am not listing
any items in the plan for payments, that will have to be forwarded to
your office for payment next year. I am taking my preliminary and finsl
examinations for the PhD degree and shall complete all of my work next
school year, T believe that it will be more convenient if I take care

of these instead of submitting the bills to you.
to take a course next year, I will of course pay for it.

Upon my

I plan to spend

If I should decide
of

Since I shall be in Woods Hole most of the month, September,
I would like for the September check to be sent to me there.,
other checks may be sent to me at my present address,
plan for payments which is given below will meet your

rJune 1, 1940 cesvcssoceseosescencs
Septemoer 1, 1940 sevscoscsssccces
October l, 1940 cesesvsesasssenere
November 1’ 1940 cesesvonvsonsesce
December 1’ 1940 canesnsievaneaniee
January 1, 1941 vescennsonsssesese
February.l, 1941 sossesscsvsssnses
Mareh 1, 1941 cesevvecssesoscocece
April 1, 1941 sesrs s IR IERBIRLINIRIS

L’Tay 1'1941 AR R R R R N R R R N A R

June l, 1941 coevcvsvssscssoscsanes
TOTAL

$200.00
80.00
80.00
80,00
80,00
80.00
80,00
80.00
80,00
80.00
80,00

$1000.00

Yours sincerely,

Toud W Allonp

Fred We

Alsup

All the
I hope that the
approval. R
\
QY
\ %
\ T
ﬂ U,k}“

S




Julius Rosenwald Fund
4901 Ellis Avenue
CHICAGO

To
iir, Fred W. Alsup

o

5626 Bansom Etreet

Philsdelphis, Permsylvania

Payment Voucher No. 118§
Date #pril 30, 1940

Twelfth inetallment on fellowship grant = = = = = = = = « = - = §60,00
Ck.#22880
Accounts Appropriation No. Debit Credit
Negro Fellowships 88-9 §60.00

Prﬁred by Checked by Posted by

Comptroller




i |

P ———— e tameu:

I B e E 3626 Sansom Steeet
e — Philadelphia, Penna.

April 19, 1940

Mr. George M. Reynolds
Director for Fellowships
Julius Rosenwald Fuud
4901 Eliis Avenue

Chicago, Illinois

Dear lr. Reyuolds:

Your letter containing the very pleasant news about my being
granted a renewal of my Fellowship reached me today. 3Being fully
aware of just what a renewal implies in the way of confidence in
a Fellow's endeavors, I am most grateful to the Committee for
this repeated show of confidence in my work. I accept tuhe grant
and shall coutinme doing my best to maintaiu a high standard of
work.

Very truly yours,




Julius Rosenwald Fund A TG Lt e

4901 Ellis Avenue IVVOT

e ’ T ¥

CHICAGO
To Payment Voucher No. 98%
Mr. Fred %. Alsup '
e 1 Date Harch 29, 1940
5626 Sansom Strect
Philadelphia, Pennsylvenisa
Fleventh instellment on fellowsghip grant - = - = - = - = = - - - = $58.00
Ca#22711
Accounts ] Appropriation No. Debit Credit
legro Fellowshipe §8-9 $858,00

Prepared by Checked by Posted by

Al

Com ptrb] ler




Julius Rosenwald Fund
4901 Ellis Avenue '
CHICAGO

To Payment Voucher No. 87e

¥r, Fred W, Algup Date February 29, 1340

28 Ssusom Strest

Philadelphis, Pennsylvenia

Touth payesnt on fellowship grented 4/12/89 « = = =~ = = = o = www $80,80

Cke #22601

Accounts . Appropriation No. Debit Credit
Negro Fellowships EB-9 £20,50

Prepared by Checked by Posted by

Dar Comptroller




Februsry 16, 1940

Gentlemens Encloged you will fina our chleck
for §112.50, representing peyment

in full of the tultion cherges for kr. Fred W, hﬁshp

for the last half of (he 1935-40 achonl tarl..

Very truly yours,

Domovey A, Elvioes

DE: AN

The Trustees of the University of Pennszylvania
Cushicr's oifice

Vuiverglty of Penngylvania

207 South Z6LL Strest

Philadelphia, Pennsylvania

ccs Mr. Fred W. Alsup









Februery 14, 1340

Dear Mr. Alsup: Your tuition bill for the
second semester of the
current school term has not been received, but I
imegine it will be coming within the next few
days. I shall see that yow March 1 installment is
increased by the extra §22.50 which was originally

allocated for tuition.
Very truly yours,

DE: AM Dosomy A ELvioe

Br. Fred %
2 gom Street

Philadelphis, Pennsylvania



FEL[ \F.rr'\! L e
'h‘ r\..Ji :2; \-:J

3626 Banscm Street

Philazdelpnia, FPenna,

February 12, 1940

Miss D.A. Elvidge, Comptroller

Julius_ﬂosenwuld und 23?; }7?7L Zﬁ; :ﬁ//“*

4901 Tllis Avenue e

Cricago, Illinois J e e

Dear “‘iss Elvidges e Ta

According to tne plan.of the payments thet I submitied t¢ yuw last year,
3135 were to be paid out for my tutuion for trne seconc semester st tne lmiver-
8ity of Peunsylvamia. I registered to-day for this second semester and found
out that my bill would be only $112.50. Since there will be $22.50 not accoun-
ted for in the plan for payments, I will appreciate it very puch if you witl
senc me this money when you se.d me my next monthkly cueck. T hope that tais

change in the plan for payments will not inconvenience you in any way.

Sincerely yours,

Bred W,

red W. Alsu

w FiSK

UNIVERSITY



Julius

To
Mr. Pred W. Alsup
. L bt T .
5626 Sensom Street

Philadelphia, Pennsylvenia

Rosenwald Fund =

4901 Ellis Avenue
CHICAGO

Payment Voucher No. 748

-t

Date January 81, 1940

Eighth payment on fellowship grant = « = = ~ = = - « = - - - - - §88,00
Ck.#22424
Accounts Appropriation No. Debit Credit

Negro Fellowships

88-9 $58.00

Prepared by Checked by Posted by

Comptroller




L

S FELLOWSHIFS
J o :

3626 Sansom Street
= Fhiladelphia, Penna.,
i

i Jenuary 23, 1940

Dear !'r. Reynolds: I am desirous of applying for a renewal

of my present grant and wish that you

would send me ome cf the gpecial sapplication blanks for {he

renewal of granis,

Thanking you in advance for the blank,

I remain

Sincerely yours,

Fred W. alsup

Yr, George M. LReynolds

Director for Fellowships
Julius Rosenwald Fund

Ghicago, Illinois

T

v




Japnary 5, 1940

Dear Mr. Alsup: Thank you very much for your

letter of Jamuary 3 regarding

Sﬂﬁym-.n Gray, Jr. We shell be very glad
s S 8L

1 sdd your stajénsnt sbout him to his file.
‘ All good wishes to you for the
New Year.
Sincerely yours,

Jldn

Mr. Fred W, Alsup
Z626 Sansom Street

Philadelphia, Pennsylvania



Julius Rosenwald Fun
4901 Ellis Avenue

CHICAGO
To Fred W, Alsup Payment Voucher No. %%
3626 Sensom Street Date December 1%, 1959
Philedelphia, Permsylvanis
Seventh payment on fellowship granted 4/12/89 = - - = « = = = - = =« £58,00

Cka#i2222
Accounts

Negro Fellowships

Appropriation No.

z

L™

5-2

Debit

£58,00

Credit

Prepared by Checked by Posted by
McK

Comptroller




December 11, 1959

Dear Mr. Alsup: I am arrenging to mail all

of the January 1 installments
on fellowship grants about the middle of December.
Your payment will reach you probably around the
fifteenth, certainly before the twentieth.

Very truly yours,




3626 Sensom Street
Philadelphia, Penna.,

December 7, 1939

. i
| : = =
Miss D. A. Elvidge, Comptroller ‘r L'ifl rﬂr i T

I —. l...l{;; i : _‘/)f/ )‘,? Lf_L"? \){}J‘ '

Julius Rosenwald Fund ;

Chicago, Illinois

Decr Miss Elvidge: ! o ’ l .;
Last year you sent me my check for January about the 20th of Decambef; That
was very convenient for me as you no doubt realized. This year I wish that you
would send my check for January of next year to me about the Z0th of this month,
My work is coming along fine and I hope to have very soon some more coucrete
proof of the things that I am accomplishing with the help of the Fund,
Thanking you in advance for indulging me in this change of plan for payment

of my grant, I remain

Very truly yours,




Ju‘ius Rosenwald Fund . .~

4901 Ellis Avenue . [ | (IYV OF T &
CHICAGO : o
To Mr, Fred W. Alsup Payment Voucher No. 45&
2626 bensom Sireet Date November 50, 19&9
Philadelphia, Penngylvanis
Sixth Installment on fellowghipgrant - -« = = = - = - = = = =« = = $60.,00
Ck.#22106
Accounts ) Appropriation No. Debit Credit
Negro Fellowships 58-3 60,00
Prepared by Checked by Posted by
AN Comptroller




Julius Rosenwald Fund; OWSHIPS

4901 Ellis Avenue - L_..L—‘v) AR
CHICAGO
To Payment Voucher No. 3i¢
Mr, Fred W. Alsup
—_— Date October 81, 1989
86i6 Sansom Street
Philadelphia, Pennsylvania
Fifth payment on fellowship granted 4/12/83 « = - « -« - - - - £60,00
Ck.#21966
Accounts . Appropriation No. Debit Credit
Negro Fellowships 58-9 $60.00
Prepared by Checked by Posted by
A
Comptroller




October 8, 1239

Dear 8ir: The enclosed check for $125 is
being sent to you to cover ithe

tuition fee for Nr. Fred K., Alsup.

Very truly yours,

Doroniy A. ELviDaE

DEsiM

Office of the Cashier
University of Pennsylvenia
£07 South 36th Street
Philadelpiie, Pennsylvanla

ce: Mr. Fred W. Alsup

e









FELLOWS

September 29, 1383

Dear Hr. Alsup: Enclosed you will find our

check for £58 representing
the iaetallment for October on your fellowship
grant.

v

I zssume thet bills covering

your tuition will be sent to this c¢ifice Ly the

Bursar of the Univercity, end I ehell see tasi a

eheck 1g gent to them promptly.

Very truly yours,

Ooromiy A, Eiy

v

DE: &M

5626 SrRUERT 5 e e
Philadelpkis, Pennsylvenia

I?. . e

HIPS



e e ¥ — L S = V|
Julius Rosenwald Fund = ' = =l -2
4901 Ellis Avenue PP ;
CHICAGO
To Payment Voucher No. 255
Mr. Fred W. Alsup
. —— Date Seplember &3, 1583
8626 Sansom Sireet
Philsdelphls, Fennsylvanis
Taird instellment on fellowship granted 4/18/88 -« -~ = ~ ~ = = - - - $58.00
Ckeelodl
Accounts _ Appropriation No. Debit Credit
Kegro Fellowships 56-9 #08.00
Prepared by Checked by Posted by
AM
Comptroller




Julius Rosenwald Fund
4901 Ellis Avenue

cuicacs FELL OWSHIPS

To Payment Voucher No.
~ Fred N, Alpup
R p—— e S Date August 31, 1930

832¢ Bausom Btreet =

Philadelphia, Pennsylvania

Spcond instellment on fellowship granted 4/12/89 « - = « = = = - £50.00
Ck. #21898
Accounts Appropriation No. Debit Credit
Negro Fellowships 38-9 850,00
Prepared by Checked by Posted by
MeK
Comptroller




Julius Rosenwald Fund o IR
4901 Ellis Avenue = \:Lt~"’; ST IH O

CHICAGO .
To Payment Voucher No. gg44
Mr, Fred W, Alsup
A SN e Date June 2, 1358

5688 Sangom Street

Philadel his, Penngylvanis

First ingtallment on fellowship granted 4/12/80 - - = « = =« = = = = - = $160,00
Ck.#21400
Accounts Appropriation No. Debit Credit
Negro Fellowships : 58-3 $160.00
Prepared by Checked by Posted by
A Comptroller




EELLOWSHIPS

June 2, 1933

Doar Mr. ilsup: Thaak you for your letter of

May 27. The first payment om
the fellowship awarded to you in April 1239, a
check for $160, iz enclosed with this letter. Pay-
ment of the balance will be made in accordance with
the plen which you have submitted.

Very truly ycurs,

Doromwy A. Eilvince
DE: &M

___Nr. Fred W. Alsup
Philadelphia, Pennsylvania



FELLOWSHIPS

Mey 31, 1959

Dear Mr. Alsup: The emclosed check for $60 rep-

resents the final payment om the
fellowghip grant awarded to you in April 1888. For your
information a schedule of the payments mede om this award
ies given below.

June 15, 1938 - - = = = = = = = = - =~ - = §100
September 8 - - - = = = = - = = - - =~ = 150
October 6, {(tulticn) = ~ = = = = = = = =~ = 140
October 81 = = = = = = = = = = = = = = = = 80
Noveaber 80 = = = = = = = = = = = = = = = 60
December 16 - = = = = = = = = = = = = = = 80
January 31, 1939 = == = = = = == = = - = 60
February €8 = — = = = = = = = = = = = = = 55
Februery 2% (tuitiou) = = = « =« = = = = = i

Barch 3L - - - = = = = = - — = - = = - = = 60
bpril 28 - - = =~ = = - - - - - - - - 60
May 8l (enclosed) — - = = = = = = = = = = )

When you are ready to begin work under
your grant for the current year, kindly send me & payment
plan wihich will meet your needs.

Very truly yours,

:.-)l"\ ROTHY A i t"l_ e
DE: AR '

el

Nr. AT

Philadelphia, Pennsylvania



Julius Rosenwald Fund

To
Mr, Fred W, Alsup

A i A

26268 Sansom Sireet

Philadelphia, Pennsylvenia

4901 Ellis Avenue

CHICAGO E’.‘i‘{f;

| —

~\ A Tl

g

9\:)} II . '-'-I':

Payment 'Voucher No 8159
Date Hay 21, 1989

Final payment on fellowship granted 4/16/88 - = = = = = = -« o = = = = = §60.00
Ck.#£18517
Accounts Appropriation No. Debit Credit
Negro Fellowships 57-8 $60.00
Prepared by Checked by Posted by
AN Comptroller




FELLOWOMIF
3626 Sansom Street

Philadelphia, Penn.

May 27, 1939

Miss D.A. Elvidge, Comptroller
Julius Rosenwald Fund

4901 Hllis Avenue

Chicago, Illinois

Dear Miss HElvidge:

1 have been recquested to send into your office a plan wnafzﬁ}“TEE“?und
may send me payments on the renewal grant that I recieved for the next year.
In view of the fact that I am planning to gg:Woods Yole, ik ssachusetis for
the summer to do research«at the lMarine Biological Laboratory, I shall need
some assistance for the summer. Since I have {o send in a request for this
assistance, I felt that I could just as well send in my plan for payments
during the entire school year., 1 therefore submit to you the following plan
énd trust that it will be satisfactory to you.

(1939) June loc.‘.i:ol.it.i’...l0.$150'ﬁbu
SBptamber sesssnssssssssese 00
October socsssossnsessnssses 5B
October(tuition}........... 135
November .eesesececsssosses 6O
December ssesssesesssssssss OU

(1940) JANUATY sasesssssssssssssss o8
FebUary seeescesssssssncssss 93
Marchh seeeessecscsssssssses DB
April seesssessssnsassssnse OB
MBY sesesnsscrscorsecssasens 510]

JURE wasesssssasensisssdens 90
beuary(tuition) cesessssss 1BO
TOTAL «o0+$1000
You may send all the checks to the szbove address and since I am to be in Lmssa-
chusetts by the 15th of June, I would like to recieve the 3180 by the 12th. I
will write you if I should have 1o remain in Mzssachusetis longer than August

go that you may send me the September check there.

Ver%ruly you;s, é | r
:Eyi"SL‘5¥ ‘ Cllz‘?)“LFD \
ed ¥. alé%ﬁf ;‘ y

/’ o -



Julius Rosenwald Fund

4901 Ellis Avenue B2 1Y MWV A IS LA
CHICAGO ‘ f-L_LF VOO
To ' Payment Voucher No. gp4g
Hre Fred W, Alspe
Date  jpril 78, 1950
5676 Sansom Street
Philadelphin, Penusylvania
kleventh ingtellment on fellowship gremted 4/16/88 « = = « = = = = = §60,00
Ck.#71156
Accounts Appropriation No. Debit Credit
Negro Fellowships 57-8 $60.00
Prepared by Checked by Posted by

AM Comptroller




I ( “_—;‘-h-“"""'—n—._
. GMR | /7 S22 '/
1/ 3526 ‘sansom street
d ' ;@' Ph:l.la., ‘Perm, —
i fxpn}& s, 1939

j 1l Ii: Illf ! — =
lMir. George 1. Reynolds ' ﬂ
Director of Fellowships _ “ J
Julius Rosenwald Fund e
4901 Ellis Avenue

Chicago, Illinois

Dear Sir:
It is with the greatest of pleasure that I am now writing you to let you

know that I will accept the renewed fellowship that you informed me of. It is
quite needless for me to try to put in words the happiness that the information
brought me. I feel quite elated to know that my work has been appraised so

highly by such an eminent bod7as the one of which you are a part.
My work is coming along fine and I shall keep it so.

I shall submit = plan covering the details of payments as soon as you nmay
want me to do so.

Sincarely youra,

@Q“"‘“ﬁ’

Fred W. Alaup

e




Julius Rosenwald Fund
4901 Ellis Avenue
CHICAGO

Payment Voucher No. 72308

To

Mr. Fred W. Alsup

R —

2626 Sansgom Street
Philadelphis, Pennsylvenia

Date  Merch 31, 1939

Tenth payment on fellowship granted 4/16/88 « = = = = = = = « - = = $60,00

Ck. #2101€

Accounts Appropriation No. Debit Credit
Negro Fellowships 378 $€0.00

Prepared by ’ Checked by ‘ Posted by

DAE

Comptroller




To
Mr. Fred W, &lsup
w

Julius Rosenwald Fund:-
4901 Ellis Avenue | R S o O
CHICAGO

56:6 Sensom Street

o,

Philadelphia, Pennsylvania

Payment Voucher No. 7775
Date February 28, 1959

Negro Fellowships

57-8 $55.00

Eighth instsllment on fellowship granted 4/16/48 - - - - = = = = $55.00
Ck # 20841
Accounts Appropriation No. Debit Credit

Prepared by Checked by

AM

‘ Posted by |

Comptroller










Julius Rosenwald Fund
4901 Ellis Avenue AL e

i

CHICAGO ) o i i
To Payment Voucher No. 7645
Mr, Fred Hz Alaup.
Date January 21, 1859
%616 Sangom ftreet
Philsdelphia, Pennsylvsnia
Seventh payment on fellowship grented 4/16/88 - = « = = = = ~ = - $60,00
Ck.#20635
Accounts _ Appropriation No. Debit Credit
Negro Fellowships 37-8 £60,00
Prepared by Checked by Posted by
AM Comptroller




To
Mr. Fred W. “g%-‘.~x_".
SRR

Philedelphia, Pennsylvenia

Julius Rosenwald Fund

4901 Ellis Avenue ool B S T
CHICAGO i :

Payment Voucher No. 7510

Date December 16, 1988

Eixth peyment on fellowship granted 4/1€/%8

Ck.#20645
Accounts _ Appropriation No. Debit Credit
Negro Fellowships 37-8 $60.00
Prepared by Checked by Posted by
AM Comptroller




Dear #r. Alsup: fe are preparing & short form
for application fer renswal
of fellowships, and I shall be glad to send you ome
23 soon as it is ready. The finsl filing date for
ranewzls will be Februsry 1li.
Very truvly yours,

CHR®LY

Mr. Fred %. Alsup
Philadelphiz, Pennsylvania



Julius Rosenwald Fund Ry Sl

4901 Ellis Avenue -,..L.i_xlf. O ':h;
CHICAGO :
To Payment Voucher No. 7268

lx'o Fred :i. RS
_——-""“'E"" Date November 30, 1838

E62C Sengom Street,

Phlladelphla, Pennsylvania

Pifth peyment on fellowship granted 4/16/88 = « = = = = = - = = = == $60.00
Ck.#20401
Accounts E Appropriation No. Debit Credit
Negro Felloweships : 37-8 $60.00
Prepared by Checked by Posted by
ol Comptroller




Mr, Raymond Paty

FELLOWSHI:

3626 Sansom Street

Philad&la;ia, Penn.

Director of Fellowships

Julius Rosenwald Fund

Chicago, I1l.
Dear Mr. Paty:

As you know I =am now pursuing my studics Iin the field of Zoology at the
Jniversity of Pennsylvania. I am enablec to do this because of the Fellowship
that I was granted by the Fund last April. I am working towzard a Doctor's
degree and it is impossible for me toc complete my work in one yesr. As I shall
be in school all this school year I will need assistance tc come back next year
and it concerning this matter that I am now writing you.

I would like to apply to the Fund for a rene.al of my grant for next year
and I wish that you would send me any information that I am likely to need to
do this, I am not sure that applications for renewals are cue at the same time
that other applications are due, but if they are I Wbuld.liKE'tu have mine in on
time., I wilPbe most grateful t¢ ,you if you will send me the blanks and other

materinl needec to properly apply for this renewsl.

Very truly yours,

33: W, Olawp




Julius Rosenwald Fund
4901 Ellis Avenue WO
CHICAGO ., . jom 1 0.2 0504
To 1 . Payment-Voucher No. 779
Mr., Fred ¥, ilsup 7 1 i
o Date October 81, 19%8
282€ Sanson Street

Philadelrhia, Penngylvania

Fourth psyment on fellowship granted 4/16/88 = = = = = = = « = = = $680.00

Ck.#2029%
Accounts Appropriation No. Debit Credit
Negro Fellowships 37-8 §60.00
Prepared by Checked by Posted by
AM Comptroller




3626 Sansom Street

Philsdelphia, Penn,
Getober B, 1928

ies Do A. Elvidge, Comntiroller

Julius THeseny=ld Tund

2901 T1li= Avenue

Chicago, I,

Bear Hees Flvidge:

i *m noy resiéing *1 the sddress given sbove snd it shall be my =mdcress

Wi

§ds

le here in [wil cdelphia. I Have been here for ruite mome time =nd heve

gotfen matters in hond so thet I srm now »11 set for my work st the University
¢f Franeylvenis, I received +he last check from you snd it hes stood me in
goed stend, According o our pl'n T hrd the 'nivereity to forward the bill

for my tuition to you. Since ve rread thet there would be no check for the

month of “ctobier, T shiall not lock for snother before +the firet of Yovember.

T Very truly yours,

FiSK

UNIVERSITY







IIIIIIIIII



EELOWSHIPS
ii%, § :?% m’"}ﬂh‘.éhﬁ

September 9, 1938

Dear Mr. Alsup: The payment plan which you
heve suggested im your receat
letter is entirely agreeable to us. Accordingly,
I am enclosing cur check for §150 to cover the
September installment. Future payments will be
sent to you on the first of cach month. Kindly ask
the University to send us a statement of your fees
and we shall see that a check iz sent to them

promptly.

As soon &g you are settled at
the Universcity let us know your address so that you
will experience no delay in receiving your monthly
checks.

Congratulations on the success
with which you have completed your summer's work.

Very truly yours,

DEs AN DOROTHY A. ELVIDGE

Mr. Fred W. Alsup
715-28 Avenue North
Nashvilie, Tennessee



dre Fred W, Alsup

TL5-18 Av'snlma “Worth

Haghville, Tennessee

Julius Rosenwald F LAY LND
4901 Ellis Avenue LSRN W "‘:"‘.5:“! ] \.Q
CHICAGO
Payment Voucher No. 7108

Date Seplember 8, 1288

Cle . #20086

fecond ingtaellment on fellowehip granted 4/16/86 - - - -~ ~ - $150.00

Accounts

Negro Fellowships

Appropriation No. Debit Credit
S7-8 $15C.00

Prepared by ' Checked by
AM

‘ Posted by ’

Comptroller




713-28" Aveénue North
"Nashville, Tennessee
‘l JE_:Jq . v M S,

i

lHiss D.A. Elvidge, Gomptroller %;
Julius Rosenwsald Fund - Z; :7

4901 Ellis Avenue ?r/g 7{((’ 7!. j :
Chicsgo, IXlinois 4 W'ﬁ//(. ] 2

- ' "

Desr liss Elvidge: p
In accord with your request, I am now_submitting to you the plsn by

which T would like for the balsnce of my award to be paid during the school

year. Defore I do so I wish to ssy that I had a very fine Summer »t the

University of IMchkigsn, I recieved my grades for the two courses in Chemiciry

that T took while there mnd happily to say they were both A's.) T »m now

looking forward to my work at the University of Fennsylwsnia, which work

will begin soon and which will, if all goes well, culminate in my getting

# Doctor's degree in Zoology. In view of the fact that this will be my

Pret time to gtay in Fhilesdelphis for =ny length of time, T am planning

to go up e=xrly so »s to pick out a nice place to ztay and to h-ve some con-

ferences with Dr. Veilbrunn with vhom T am tc work. The pl=an thst I wish

to be followed is as followss:

September--—aeee-ua $150.00
October————w-w- Ne check
Vovenberemm—— e e $60.00
LECenbEr———mmm— e $360.00
B e 860.00
Pebursry-=——-—-eace== 460.00
B e T e 9500 A
APTAlmmm e $60.00 ~ v
) e S P 380,00 N
JUN@=m = m i m e *50.00

Total $625.00 |

Since it ie your custom to pay tuition sné fees direct to the institution
which = TPellow is attending, T have not included these items in the above
plan, T have = strmtement from the school that there is mn extra 325,00
that rust be ndded to the tuition of %250 for theé ye=r and it is my plan
thet these bills be sent direct to vour office. Any other fees thet may
srise will be p*id out of my monthly checks by me. These others fees will
be small if there should be =ny =»nd I am sure thrt you will not object to
my t=king cnre of them. I would like to recieve the first check of (150
by the 15th of September and the others by the first of esch month or =s
near as possible to the first of esch month. The first cheek will cerry
me through the l=at psrt of September and the entire month of Dctober.

A11 these amounts adé up to give n totsl of 3900, the smount of my grant
left. T truat that this plsan will prove satisfactory to you sné I hope to
hear from you soon.

Very truly yours,

!Buxntﬁfvd .GLQALAA€>

Fred W, Al sup




FelL OWSHIPS

June 14, 1978

Dear Mr. Alsup: I am enclosing our check for
£100 ss a first peyment on

your fellowship gremt. I shall expeni to Lsar

from you egein in the fall oullining & plan of

peyment for the baleunce of your sward.

Very truly yours,

D
Lororyy A. Eiyires

DE: 28

sk v s

3
Nachviile, Tennccsee



Julius Rosenwald Fund
4901 Ellis Avenue  J. g [ § -~ .
CHICAGO L U)W LI S
To Payment Voucher No. grgg
Mr, Fred W, Aleup
A Date June 13, 1978
718-28 ivenue, Nerth

Nushville, Tennessee

First payment on fellowship grented 4/16/88 « - =« =« « = ¢ v e e e m @ $100.00

Ck.#19718

Accounts Appropriation No. Debit Credit

Negro Fellowsnips §7-8 $100.00

Prepared by Checked by Posted by

Comptroller
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713-28 Avenue, Norta
Nasghville, Tennesses
June 8, 1938

¥Miss D. A. Elvidge, Comptroller
Julius Rosenwalc Fund

4901 Fllis Avenue

Chicago, Illinois

Deer ifiss Elvidge:

I was told by Miss Utley, Secretary to lir. Paty, to send into you a statement
of wien and how I want to Legin getting money for living =nd travelling expenses
for tne Summer School work that I am to do. I have that statement ready and am now
sending it to you. Miss Utley informed me that the usual method for sending out
checks from the Fund is a monthly one. She also said that a different arrangement
could probably ve arranged to fit my particular needs this Summer. I hope that this
arrangement that I em asking will not put you to any trouile.

I am going to the University of Michigan to get some Paysical Chemistry and
Organic Cnemistry in preparation for my work next year at the University.of Pennsy-
lvania. The tuition will be $35 and I am not planning to take any laboratory work
and tnerefore I tnink that that will be all that I will need for direct schooling.

T will need living expenses and that is what my statement is mainly concerned with.
I have figured that I can take care of my travelling, board, and incidentals for the
8 weeks that 4 will ve at Ann Arbor with $65. I am hoping that I will not need any
more than this $100 from my grant for the Summer. I want to leave for Ann Arbor
about the 20 of June as registration begins on the 23 of June. I hope therefore

that you can get the money to me by the 20 of June., I would rather get it on that
exact date if it can be so arranged.

Thenking you in advance for you indulgence, I remain

Fespectfully,

ERVEAUE

Fred W. Alsup



FELLOWSHIPS

Hay 6, 1938

Dear Mr. Alsup: Mr. Paty is out of the office and

in his absence I aa replyinz to your
letter of Hay 3. I can guite understand your anxiety,
and I hasten to say that your letter was received
promptly. The announcement of our Fellows has appeared
in various newspapers during the last few days and you
have undoubtedly seen it by this time.

It is our custen to pay tuition and
fees direct to the institution which a Fellow is atllend-
ing, upon receipt of a bill, and I think you will find
this method satisfactory. ¥e should like, however, to
have a statement from you indicating when you would
like payments for living expenses to begin. Checks are
usually sent monthly, but should you for a partlicular
reason desirs some other plan it can probably be worked
out. Will you please send your statemenit {o #iss Uorothy
Hlvidge, Comptroller of the Fund, whenever you have it
ready?

Very truly yours,
MARGARET L. UTLEY
Secretary to Hr. Paty

Morristown, Tennessee




FELLOWSHIPS
RRP | £ E&Q?lxééﬁgﬁown Gollege

ﬁ’pl forristcwn, Tenn.,
Nay 34 1938

)

i'r. Paymond Fratiy ' ] |
4901 Tllis Avenue | | |

1

Chicago, Ill. '
Dear Sir: ¢ |
I recieved your letier SnNOUNCINL Thmt Twwe—the-recipient cf an averd

from the Julius Rosenwsld Fund and in your letter you saic that only those
from whiom acceptances had been received would be incluced in the official
ennouncement of the Committee's selcctions. For that reasen I wrote you the
same deay thet I Leard from you and gave my hearty acceptance of the grant.

I have not heard from youmwor the Committee and just to make sure that you

got my letter I em writing you again tc the effect that I do accept the grant.
I hope that T do not appear impatient and I am sure that you can understanc
just kow I feel about the matter. I deo not want to do anything that might
cause me to miss this honor.

Tou mentioned that = plan woulc be arrangea to fit my particular needsy 1
gathered that you meant that the informetion in my application blank was suffi-
cient for you to do this. If this was not what you meant, I will send you &
restatement of my needs.

I want to attend Summer school tkis year and am intending to go the
University  of llichigan. I will need some ascistance to realize this but the
bulk of the grant will be needed to help me wiile I am at the University of
Pennsylvania next Fall. T can sénd you & statement as to just how much I will
need this fummer but you may not need this information as you have my blank,

X T hope that tiat this letter is nc{nehéeé_as a reply to your letter end
heve litile fear this!tneé will be misunderstood.

vy 113
Res”eCtigéiiJL\”-
Fred W. Alsup
s T RS R 8 S B,
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JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candidate Mr. Fred W. Alsup

Report Requested of Dr. H. T. Folger, Head, Department of Zoology

Fisk University, Nashville, Tennessee

The above named candidate has applied to this Fund for a fellowship and has given your name

as a reference. A statement of the candidate’s plan of work is attached. Please return it with
your statement.

We shall appreciate a frank statement of your opinion of this applicant’s abilities and personal
characteristics, and an appraisal of his plan of work. An early reply to this inquiry will be of great
assistance in allowing the Fellowship Committee sufficient time for an adequate review of the large
number of candidates who apply for grants.

Your reply will be held in strictest confidence.

Dlrec; tor for Fellowshi ;

ps
REPORT

r the first y. thet EFred Alsup entered my lementary

cour n Zoology, C 38ven years o, I have be het
n outstanding student. e is in trious intell

1 } nu . )Wl > tion negro 10 ires tc

reer il cler ces T pecullar fficulties, the 1
inrortant of which, s ue to 1 ( Canle tions

available after one n&as Ccompleida d aguca I ; this
1 7w + 7 a tinue 1A%0 raduate
reas on 1 have beern soriewanat I'¢ eluctant o tinuve 1a%0 r 0.1 &
- - Ty ; 31 - n
0 - ut Ahls n .1l have encoul ed 1190 TR eglani . 18
trainin 15




lication,

short time.

CIin

fter the above account, it is par?

add that I consid=sr Mr, Alsur very promi

sing

2rfluou
lden t .

and we expect to subnit it to, "Physiological

e has proved an exceptional cn exeerdiened student in
Imost every course that he has taken, as his rscord will show.
lhis record, I understand, is the best at.Fisk, =t least fo

Ny years.

n his graduate work here, he has shown an undoubted
antitude for research work. I reported in part the resulte
clf this vorkx at the meeting of ths erican society of Zool-
ogiots at Indianapolis, duri the past holidays, n abstract
f this paver, which is concernsd viith the effects of eslternating
lectric current and light on Amoeba, has anpeared in "Anatomical
Reeord” , vole 70, His master's thesis dis about ready for

Is the candidate free from personality handicaps which would make it difficult to obtain and

hold a position giving him opportunity to utilize his abilities? ==
Signed M :7: ;%/0%*2)')

Position or Title e

Address Fisk U'ﬁive’ 51": v, Nashvrille . ""epn ~T-T- Y-

Date /i an B4 1938

(Please return to Raymond Paty, Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.)
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JULIUS ROSENWALD FUND
4901 ELLIS AVENUE

CHICAGO .
Confidential Report on Candidate for Fellowship

Name of Candidate Mr. Fred W. Alsup

Report Requested of Dr, L. V. Heilbrunn, Professor of Physiology, University of

Pennsylvania, Philadelphi a, Pennsylvania

The above named candidate has applied to this Fund for a fellowship and has given your name
as a reference. A statement of the candidate’s plan of work is attached. Please return it with
your statement.

We shall appreciate a frank statement of your opinion of this applicant’s abilities and personal
characteristics, and an appraisal of his plan of work. An early reply to this inquiry will be of great
assistance in allowing the Fellowship Committee sufficient time for an adequate review of the large
number of candidates who apply for grants.

Your reply will be held in strictest confidence.

Coyroe 5

Director for Fellowships

REPORT

Last summer I got to know Mre. Alsup at Woods Holee. At that time
he was taking a course in embryologye.. During the summer I had oc~-
casion To talk _with him & number of times. Obviously, it 1s not
very easy to gauge a younger man's ability unless he 1s actually
in the relation of student to teachere Lgst summer I took occasion
to consult with the men on the embryology teaching steff, and they
spoke very favorably of Mr. Alsup. From what I have seen of him I
should judge him to be intelligent, and I should be glad to have
him as a studente Moreover, 1 like his personality, and I belleve
him to be honest and dependable.

The work that Mr. Alsup has been doing is interesting, and it
will prepare him for the type of work that we do iIn this laboratory.
I sincerely bellieve that 1f he were granted a fellowshlip he would

do well herec.

Le Ve H

Siricerely, W/l
A -
OVER




Is the candidate free from personality handicaps which would make it difficult to obtain and
hold a position giving him opportunity to utilize his abilities?

Signed

Position or Title

Address

Date

(Please return to Raymond Paty, Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.)
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JULIUS ROSENWALD FUND
4901 ELLIS AVENUE

CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candidate_____Mr. Fred W. Alsup

Report Requested of Dr. H. B. Goodrich, Heed of Zoology Department, c/o Marine

Biological Lab., Woods Hole, Massachusetts

The above named candidate has applied to this Fund for a fellowship and has given your name
as a reference. A statement of the candidate’s plan of work is attached. Please return it with
your statement.

We shall appreciate a frank statement of your opinion of this applicant’s abilities and personal
characteristics, and an appraisal of his plan of work. An early reply to this inquiry will be of great
assistance in allowing the Fellowship Committee sufficient time for an adequate review of the large

number of candidates who apply for grants.
¢, : p ;
Diréétor for Fellowships (27

Your reply will be held in strictest confidence.

REPORT

Dear Dr. Patty:

I knew Mr, Alsup last summer when he was a student in the
embryology course at the Marine Biological Laboratory at Woods
Hole, Massachusetts. His work was done thoroughly, and the informal
record which we keep of student attainments would, I believe, place
him in the first quarter of that class. You understand that the
admittance to this course is competitive, and so I think that a
placement in the first quarter means more then it might in many
other places. He was thorough, ‘careful, and industrious in his work.
During such a short session (five and a half weeks) we do not have
much opportunity to assess a student's ability in experimental work
as most of ours is observational. So in this field, I cannot give
you any complete judgment, merely my expectation based on other
characteristics that he would st least be very painstsking and

OVER




not improbably an able investigator. Mr. Alsup wes quiet and
unessuming, and & thorough gentleman. I should rate him among,
the best of the Negroes who have taken any work at Woods Hole.

Is the candidate free from personality handicaps which would make it difficult to obtain and
hold a position giving him opportunity to utilize his abilities?

I do not know of any, unless his retiring disposition could be
counted as such, but quite possibly with a Negro this is an asset

rather than a liability. It seems to us to be an asset at
Woods Hole.

Signed /7/ /? é@M
Position or Title . { ,A':

(Please return to Raymond Paty, Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.)



Nsm o EELOWSHIPS

THE COLLEGE February 25, 1939

Zoological Laboratory
38th St. and Woodland Ave.

Mr. George Me Reynolds,

4901 Ellis Avenue,

Chicago, Illinois,

Dear lire Reynolds:

Your request for a confidential report concerning lre Fred We

Alsup, addressed to Professor licClung, arrived here this morning.
Mtely, Dr, McClung is on his way to South Africa and cannot

readily be reached,

Mre Alsup has been a graduate student in this department since last
September and enrolled in Dr, MeClung's course in Microscopic Anatomye
In Dre MoClung's absence I am baking over the work of the coursse Mre
Alsup's showing was most excellent in the first semester!'s work,

I believe he was the only colored man in a group of 35, and he received
a grade of "A" which was as good as the achievament of even the most
advanced of fhe graduate students in the course,s We do not find,
ordinarily, thet our colored students make such good grades in this
course, which requires the exercise of considerable judgment, and this
is to me an indication that Mre Alsup is of very much more than average

ability emong students of his racee

Very truly yours,




JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candidater. Fred Tertily slsup

Report Requested of YT+ &« V. Hellbrunn

University of Fennsylvania

The above-named candidate has applied to this Fund for a fellowship and has given your name as a
reference. The candidate’s plan of work is attached. Please return it with your statement.

We shall appreciate your frank opinion of this applicant’s abilities and personal characteristics, and
an appraisal of his plan of work. An early reply to this inquiry will be of great assistance in allowing the
Fellowship Committee sufficient time for an adequate review of the large number of candidates who apply

for grants.
‘Q{/—Z:Jr for Féllowships

Your reply will be held in strictest confidence.
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Is the candidate free from personality handicaps which would make it difficult to obtain and hold
a position giving him opportunity to utilize his abilities?

\ \,:' # f ;
i N Arthair</ //V,"f; 4 f/&a/} /lo /M_L, Ead M / 'Z«é«-{)'ia-ﬁ/gﬂ
_ I

Signed ‘{ b . 7/

Position or Title asoelate Profesgor of 7Zoolosy

Address. Zoological Teboratory, Universl iysodesienn apivenics

PHE 1adelnhis , T e
£ aUB Pl lc, e Date erchh Tl 070,

(Please return to the Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.)



UNIVERSITY OF MICHIGAN
'l

ANN ARBOR (‘\% A?
DEPARTMENT OF CHEMISTRY FELL 'Rl “EJD

Feb., 27, 1939

lir, George M, Reynolds
4901 Ellis Avenue
Chicago, Illinois

Dear Sir:

T " A -3 3

,:if Fo J,_A%g&glc?mpleted an introductory
course in orgenic chemistry during the summer of 1938
in which he received an A grade. My impression of
Mr, Alsup was very favorable, He appeared to be
capable and intelligent, industrious and interested
in his work. I.am glad to recommend him for your

considereation.

Very truly yours,

O febeaegrpe

CSSchoepfle/m Chairmen



JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candidate.  r. Fred Werthly Alsup

Report Requested of __Dr. L. L. Ferguson

University of Michigan

The above-named candidate has applied to this Fund for a fellowship and has given your name as a
reference. The candidate’s plan of work is attached. Please return it with your statement.

We shall appreciate your frank opinion of this applicant’s abilities and personal characteristics, and
an appraisal of his plan of work. An early reply to this inquiry will be of great assistance in allowing the
Fellowship Committee sufficient time for an adequate review of the large number of candidates who apply

for grants.
y -
ipgctor for Fe Swships

REPORT Mr. F., W, Alsup had a course with me in elementary physical
chemistry last summer and received an A-. Iowever, I did
not come to know the man well enpugh to pass judgment other
than what the grade indicates.

Your reply will be held in strictest confidence.

OVER



Is the candidate free from personality handicaps which would make it difficult to obtain and hold
a position giving him opportunity to utilize his abilities?

igne ﬂ/(lﬂ
Signed . el 7

Position or Title_ Associate Professor of Chemistry, Univ, of Michigan

Address Ann Arbor, Michigan

Date... Mar, 20, 1939

(Please return to the Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.)



b 4 . . T -!- F‘L'.'A_- |
PL{_’A;E !:T l-‘"‘ | = d
.- )

| JULIUS RO,

Plan of 'ork and Report e e

I have done work in Physical and Organic Chemistry at the University
of Michiran. This work at Michigan wes taken to Fit me better for my present
work and studies in Gensral Physiology here at the University of Penns¥lvania.

I am also taking an advanced course in Microscopic Anatomy, inasmuch as most of

my research in General Physiolozy is concerned with cells, At the present time

I am working on the firdt siage of my research and plan to submit my resulis !
for publication this school year. This present ressarch is concerned with
‘the effects of light on the ¢olloidal properties of protoplasm, T am
endegvoring to tie up mny results with the theory of stimulation that has

been advanced by Dr. L.V.Heilbrunn, and that id being well supported by the
results of various types of expariments being done on the protoplasm of
simple forms,

After 1 have completed my present work with light, I plan to work
with alternating current alone, and then with the two stimulating agsntis
together, Using the two together, I found peculiar sensitizing effects on the
protoplasm of Amoebae and, as no explanations for these effects are offered

in present day literature, I hope to find these explanations in terms of the
colloidal properties of proteplasm.

liorsover, since the present dey literature affords very little J
date on the colloggal properties of phagocytes of mammelian blood, I plan to :

use this type of material in later experiments,

BredW. OSaip

FiSK

I VERSITY



JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candldatp Mr. Fred W. hlSU.P

Report Requested of_ Dr. C. 6. McClung

University of Penasylvania, Philadelphisa

The above-named candidate has applied to this Fund for a fellowship and has given your name as a
reference. The candidate’s plan of work is attached. Please return it with your statement.

We shall appreciate your frank opinion of this applicant’s personal characteristics and qualifications,
and an appraisal of his plan of work and of his ability to make a noteworthy contribution in the field
of study proposed. An early reply to this inquiry will be of great assistance in allowing the Fellowship
Committee sufficient time for adequate consideration of the large number of candidates who apply for
grants.

Your reply will be held in strictest confidence. ) -
Ot A<t IH - )'H/{)Mél 7

Director for Fellowships

REPORT

Mr. Alsup shows an aptitude for biological work quite uncommon among
colored studentse I do not usually find that they take very well to
research, but he has shown a good deal of initiative, His primary
interest is in physiology and I am not closely in touch with his
problem, though I know Dre. Heilbrunn thinks very favorably of his worke
Concerning the value of this contribution, I am afraid you will have
to depend on the opinion of others, since it is too far removed from
my own field to enable me to give an adequate judgmente My principal
association with lire Alsup was in a course in microscopiec anatomy which
he took with mes He was & good technician, & careful and cooperative
worker, a good artist, and was an "A" student in this course.

Although he has no drawbacks which would stand in the way of successful
pursuit of a scientific career, I may say that he is much better than
eppears from onets first impressions and that the longer I kmow him,
the more highly do I regard his efforts as compared with other negro
workers in our Departmente

OVER



I
Is the candidate free from personality handicaps which would make 1t difficult to obtain and hold
a position giving him opportunity to utilize his abilities? ng..

[ﬁl

Signed 6 {é &( @ey\ ;

Position or Title Chairman, Department of Zoology

Address University of Pemnsylvania, Philadelphia., Pae

Date

Please return to the Director for Fellowships, Julius Roseriwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.



JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Name of Candidate_ Mr. Fred W. alsup

Report Requested of_ Dr. D. H. Wearich

University of Pennsylvania, Philadelphia

The above-named candidate has applied to this Fund for a fellowship and has given your name as a
reference. The candidate’s plan of work is attached. Please return it with your statement.

We shall appreciate your frank opinion of this applicant’s personal characteristics and qualifications,
and an appraisal of his plan of work and of his ability to make a noteworthy contribution in the field
of study proposed. An early reply to this inquiry will be of great assistance in allowing the Fellowship
Committee sufficient time for adequate consideration of the large number of candidates who apply for
grants.

Your reply will be held in strictest confidence. ) ~
&t s 742 20 ff(‘“f‘t—wfﬁfc

' Director for Pellowships

REPORT

I
. Mre. Alsup has been a student 1ln my course in protozoology

during this past semester. He has shown himself to be a superior
student and made the highest grade in the final examination. I
have great confidence in his ability so far as 1t can be judged
from the work he has done with me. I also feel that he has a per-
sonality that is excellent and that he should be successful in
future professional activities.

4 aﬁﬂffiualified to pass judgment upon his plan of research
since this is not in my field. However, Judging framn his general
qualifications, I should suppose that he would be very successiil.

OVER



Is the candidate free from personality handicaps which would make it difficult to obtain and hold
a position giving him opportunity to utilize his abilities?

Signed z /F{/C(/w

Position or Title. Professor of Zoology

Address__Zool. Ieb., University of Pennsylvania, Philadelphia, Pa.
Date__February 14, 1940,

Please return to the Director for Fellowships, Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.



OEAPENNSYLVANIA "" i),«%st"’ W

THE SCHOOL OF MEDICINE

Department of Physiology February 14, 1940

Mr. Geoxrge M. Reynolds
Director for Fellowships

from the Juljus Kosenwald Fund
Chicago,Il1l.

Degr Sir:

I am sorry not to be able to give you
the desired report concerning lir.Fred W. Alsup.
Mr.Alsup is attending my lectures;—tuttHEY T ewmim.
all I can tell you about him. As far as I know,
he does laboratory work with Dr. V.Heilbrunn in
the Zoology Institute of this University, and
I believe you cen get from him & report.

sincerely yours

TP

\ Tt



JULIUS ROSENWALD FUND
4901 ELLIS AVENUE
CHICAGO

Confidential Report on Candidate for Fellowship

Nama Of Candidate Mr. Fred W . ﬁ_l-sup

Report Requested of_ Dr. M. H. Jacobs

University of Pennsylvania, Philadelphia

The above-named candidate has applied to this Fund for a fellowship and has given your name as a
reference. The candidate’s plan of work is attached. Please return it with your statement.

We shall appreciate your frank opinion of this applicant’s personal characteristics and qualifications,
and an appraisal of his plan of work and of his ability to make a noteworthy contribution in the field
of study proposed. An early reply to this inquiry will be of great assistance in allowing the Fellowship
Committee sufficient time for adequate consideration of the large number of candidates who apply for
grants.

Your reply will be held in strictest confidence. - )
.‘4 Mﬁﬁ-‘ ';}’ )L . ";'.‘:_! 4},/}(,4"—[ efff’
Director for Fellowships

REPORT

Mr. Alsup has been attending one of my graduate classes sinee
‘ last Oetober, but inasmueh as the work so far has consisted entirely
of lectures I have had no way of forming a first-hand opinion of his
ability. Such reports as I have had of him from others have been
favorable. I know that Professor L. V. Heilbrunn with whom he has
been working thinks very highly of him, but you have doubtless al-
ready heard from Dr. Heilbrumn direectly, or will in the near future.

| OVER
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f :
Is the candidate free from personality handicaps which would make it difficult to obtain and hold

a position giving him opportunity to utilize his abilities?

Signed -/ W

Position or Title ﬂ "-"7—*—-*—'—-—- )z w / 4%-""";1":
Address %——v g } ﬂ L, =

Date 1':/ / L%‘?O

Please return to the Director for Fellowshﬁ:s Julius Rosenwald Fund,
4901 Ellis Avenue, Chicago, Illinois. Addressed, stamped envelope is enclosed.




JULIUS ROSENWALD FUND v
Application for reappointment should be filed by Februsry 15, 1940, Please attach

six copies of a report of your progress under your present grant, and c¢f your plan
of work for the coming year.

Neme Fred Wertnly Alsup ?J\_&A \,\.‘ _n.)d-ﬂ.D-j Q/Q@““P

Present address 3026 Sansom Street, Fhilacdelphia, Pennsylvanisa,

Permanent address 713 - Z28th Avenue, liorth, lasaville, Tennessec.

Field Ceneral Puysiblogy (Cellular Physiology)

Concise statement of plan of work I wish to continue my work on tine colloidal pro-

erties of protoplasm. I plan to study tie changes produced in these properties
Fhiotoc lc action, alternst: current alo i ernati curre followed ang
e cecle ligat, C 8 to i G G rlatlons C positi 1
L "G 4 S C C eC 4 CL1lC L CLLI = Ol CELLS .
If fellowship is renewed, where and how do you propose to spend your time?
1o spend the summer of 1940 at the Marine Biological Laboratory and the rest of
chool vear,1940=-41 L the i ity of I 18V . shall devote most of m)
vLILE 0 I'€BE Cile = L1l CcOolplLe I € LV L ] riLy I'CC.,

Under whose supervision? Dr. L. V., Yeilbrunn,

For what period are you requesting & renmewal? X! Sciool yesr, 1.oao-1tal,

Present status Of work toward degree T have cor HiETEeC ] COUrse VOrk 8id exj erimental

work on my thesis. plen to take my preliminary and finel examinations next year.

List as references persons under whom you have worked during your present fel%ﬁﬁﬁhip
| GE L e of

Dr. L.V. "Meilbrunn, Dr. D. H. Wenrich, Dr. M.H., Jacobs and Dr. 'lober, DR.C.V. lleClung,
c S 1 B LS oM i AN o ] Fifife B &L = Y

Amount requested from the Fund »L0U0 (Cne Tnousanc Dollars)

Publications, if any, since you were awarded a fellowship . 000U iniic action in

~ o et mll [ AT e e Y17 7 o - <4 T g . P 1 . - wATE YO £ GYrep
8 0 EreE DETYECT fULL SCCUOULILR UL LIl pSliGokkisBos  Wtdyisouki W v il - =
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Are you applying elsewhere for a fellowship? If so, where? 1o,

Do you plan to return to your former position? No.
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Name Fred Werthly Alsup Field:  p:5100y

3628 Sansom Street
Philadelphia, Pennsylvania REAPPOINTMENT

Plan of Work

To continue work on the colloidal properties of protoplasm. I plan to
study the changes produced in these properties by Photodynamic action, alternating
current alone, and alternating current followed and preceded by light. I also wish
to find out how variations in the composition of the surrounding media affect the
peculiar actions of citrates on cells.

Wishes to spend summer of 1940 at Marine Biological Laboratory and
balance of school year at University of Pennsylvania to complete work on Ph.D.

Personal Data Born Nashville, Tenmessee, August, 1914, Age: -
Married, one child.

Undergraduate Work ' Fisk University, A. B., 1934,
Graduate Work Fisk University, M. A., 1936.
University of Pennsylvania, 1938 -.

Experience Head, Science Department, Morristown College, Tennessee,
1936-58, $700.

Accomplishments

Publicetions: Article in Physiological Zoology.
Foir undergraduate scholarships at Fisk, 1931-34, $150;
two graduate fellowships, 1934-36, $300; two Rosenwald
fellowships, 1938-39, 1939-40, total of $2000.

References

L. V. Heilbrunn
D. H. Wenrich
M. H. Jacobs

Dr. Hober Budget Summary
Ce V. MeClung ,
(all of University of Pennsylvania) [ Total Amount Needed 1000.00
; From Applicant - -
Fund $1000.00
=5 ILIARY
| | AMOUNT GRANTED
]
B / - —77 - ik = /' = y



PLEASE RETURN

3 PROGRESS UNDER MY PRESENT GRANT To
) . §JuuUsS ma&ﬂw..,y FUiig
I nave completed experimental work on several problems dedling wita tie ef 1ects,

of ordinary lignt on tue colloidal properties of the cortex and inner portions o
cells (Amoeba proteus and A. dubia). These experiments were performed on cells
immersed: in normwal culture media, in solutions containing singla cations (Potas-
sium and Sodium), and in solutions (citrate) waich removed Calcium frow tue celis.
Ordinary light was found to affect protoplasm in ways different from all other sti-
mulating agents that have been studied by other workers. Tae removal of calcium
from the cells prevented the action of lignt on protoplasm. The resulis of these
experiments are now being written up for early publication snd as a thesis for tae
Ph.D. degree.

I am also writing up for early publication sone experiments on Puotodynamic
Action in the eggs of liereis limbata. The results of these experiments show that
when cells immersed in solutions of fluorescent dyes are exposed to light, they
become activeted (cleave parthenogenetically), show nuclear breakdown, extrude cor=
tical Jjelly and eytolyze. These photodynauwic effects were found not to occur in
the sbscence of free oxygen, but to be increased by potassium cyanide, a salt waicn
prevents cellulsr respiration. guamtitative data were obtained on the variation
of photodynsnic effects witn concentration of dyes and lengtu of exposure to ligit.
These results were reported last summer at {the CGeneral Scientific lieeting held at
the larine Bioclogical ILeboratory, Woods Hole, llass. An abstract of this report
may be found in the Uctober issue of the Biologicsl Bulletin,

I ngve fulfilled the foreign langusge requirements axd ihe course reguirements
for the Fh.D. degree in CGenersl Paysiology. I have been =ble to lead my classes.

I have been elected to membership in Bigma Xi, the [ ilonal Honorary Scieun-
tific Soeciety, and also to membership in tue Fhiladelphiia rhyeiological Society.

PLAYT OF VIORIX FOR THE COMING YHAR

In somwe earlier experiments the resulis of whiech have alresdy been published,
I found that stimulation by light sensitizes an awmoeba to subseguent stiwulation
by alternating current and vice versa. As wzs mentioned above, I have just com-
pleted experiments dealing with she effects of light on the colloidal properties
of this simple protoplasme. I wish to caryy out during the coming school year soume
experiments designed to snow how tlhiese two stimulating apentes wuen used togebaer
may affect the colleidal properties of protoplasm, and thereby get a betiter insignt
of the processes involved in the peculinr sensitization just meuticned.

¥y recent experiments indicate that ordisary light produces on protoplasm
effects different from those produced by ultre-violet lignt. Photodynamic Action
ig in some respects similer that of ulira-violet light and I plan to see now far
this similarity holds for effectes of the two agents on colloidal properties of
gimple protoplasm

Although citr®tes usually prevent coagulation of blood, tuey are also known
under certain conditions to favor coagulation of blood. Noreover, citrates may
prevent cells from respouding to stimulation, or they mey themselves stimulate
cells. In the course of my recent experimente I found that citrates sometimes de-
crease and sometimes increase tne viscosity of protoplssm. o data are svailable
in preseunt day literature on how closely tie peculiar effects of citrates sre tled
up witii varistions in tihe composition of tne media surrounding cells. 1 nope to
do some work om this uroblem.

. Since I have completed my course requirements, I witl spend the greater part
of my time doing researci work, Therefore, I shell be able to work on all of the
problems that have developed Xmmm from my previous work. 1 plan to Speud the com-
ing summer doing research at the larine Biologtesls= Oratory & L
rest of the school year at tne University of Pe
minary exawinstions in Octover, 1940 aund my finals
Pn.D. degree from tie Imiversity of kannsylvanlﬁ--
T will pe the firet student under Ir. Teilbrunn
+time s three years.




LETTERS OF REFERENCE

Fred W, Alsu

Dr, L. V. Heilbrunn, Associste Professor of Zoology, University of
Pennsylvania, Philadelphis

Mr. Alsup is one of the ablest students I have had in
recent years, and he shows a fine aptitude for research. I am therefore
hoping that his fellowship will be extended.

Mr. Alsup's ability as a student is evidenced by the
fact that he led his c¢less in two grsduate courses which he has tsken here.
These are the only two large graduate courses which Mr. Alsup has teken,
and in both instences the competition was severe.

On the reseerch side Mr. Alsup is unusually capable.

He shows originality and he igs able to think his problems through by himself.
In addition he works very hard and his experimentsl technique in the labora-
tory is excellent.

e e —

Dr. D. H, Wenrich, Professor of Zoology, University of Pennsylvanis

Mr. Alsup has been & student in my course in protozoology
during this past semester. He has shown himself to be a superior student
and made the highest grade in the final examination. I have great confidence
in his ability so fer as it can be judged from the work he has done with me.
I also feel that he has a personality that is excellent and that he should be
successful in future professional activities.

I am not qualified to pass judgment upon his plen of re-
search since this is not in my field. However, judging from his general

quelifications, I should suppose that he would be very successful.



Fred W. Algup 2

Dr, C. E. McClung, Chairmen, Department of Zoology, University of
Pennsylvanie

Mr. Alsup shows an aptitude for biologicel work quite un-
common among colored students. I do not ususlly find that they tske very
well to research, but he has shown a good deel of initiative. His primery
interest is in physiology end I am not closely in touch with his problem,
though I know Dr. Heilbrunn thinks very fevorably of his work. Concerning
the velue of this contribution, I am afraid you will have to depend on the
opinion of others, since it is too far removed from my own field to enable me
to give an adequate judgment. My principal associstion with Mr. Alsup was in
& course in microscopic anatomy which he took with me. He was a good techni-
cian, a careful and cooperatlive worker, a good artist, and was an "A" student
in this course,

Although he has no drawbscks which would stend in the way
of successful pursuit of a scientific career, I may say thet he is much better
then appeers from one's firgst impressions and that the longer I know him, the
more highly do I regerd his efforts as compared with other Negro workers in our
department.

- e am == =

Dr. M. H. Jacobs, Professor of General Physiology, University of Pennsylvania

~ Mr. Alsup has been attending one of my graduste classes since
last October, bﬁt inssmuch as the work so fer has consisted entirely of lectures
I heve had no wey of forming a first-hand opinion of his ability. Such reports
&s I have had of him from others have been favorable. I know that Professor
L. V. Heilbrunn with whom he has been working thinks very highly of him.
Dr. R. Hober, Department of Physiology, University of Pemnnsylvania

Mr. Fred W. Alsup is attending my lectureg, but that is 211 I
can tell you sbout him. As far es I know, he does leborstory work with

Dr. Heilbrunn, and I believe you can get from him & repert.

AV
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iSasy JULIUS ROSENWALD FUND Age
(RENEWAL)
Condiduss, TS PRENSY SANY Special Field 00 -O8F

Graduate Student, University of Pennsylvania
3626 Sansom Street, Philadelphia

Plan of Work

I wish to continue my experiments designed to show how the peculiar
gensitizing effects of light and current on protoplasm, that I have found, are
related to the colloidal properties of cells. I wish to continue my studies

in physiology.

Digest of Application

Born August, 1914, Nashville, Tennessee. Married, one child.

A. B. Figk University, 1934. M. A. Fisk, 1936. Marine Biological
Laboratory, Woods Hole, Massachusetts, summer, 1937. University of Pennsylvania,
1938 -.

Head, Science Department, Morristown College, Tennessee, 1936-%58, $700.

Four undergraduate scholarships at Fisk, 1931-84 ($150); two fellowships
for graduate work, 1934-36, ($300). Rosenwald Fellowship, $1938-39, $1000.

Has published this year, "Relation Between Responses of Amoeba Proteus
to Alternating Flectric Current and Sudden Illumination," - Jan. Physiol. Zool. 1939,

References Budget Summary
Dr., L. V. Heilbrunn, University of Pennsylvania $ 1000
Dr. Schoeple, University of Michigan Total amount needed
Dr. A. L, Ferguson, University of Michigan ; -— -
. Dr. C. V. McClung, University of Pennsylvania From applicant
$ 1000
From Fund
Committee Notes Granted
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Plan of Work and Reperi S—— : s

I have done work in Physical and Organic Chemistry st the University
of Michigan., This work st Michigan was taken to fit me better for my present
work and a;udias in General Physiolegy at the University of Pennsylvania.

I am also taking an advanced course in Microscopic Anetomy, inasmicl es most

. of my work in Generak Physiology is concermed with cells. At ihe ﬁresant time
I am working on the first stage of my research snd plan to submit my results
for publication this school year. This present research is concerned with
the effects of light on the colloidal properties of protoplasm. I am
endeavoring to tie up my resulis with the theory of stimulation that has been
advenced by Dr. L.V.Heilbrunn, and that is being well supported by the results
of various types of experiments on the protoplesm of simple forms,

aAfter I nave completsd my present work with light, I plan to work
with slternating currents alone, end then with the two stimulating agents
together, Using the two together I found peculiar sensitizing effects on the
protoplasu of amoebas end, as no explanations of these effects are offered
in the present day literature, I hope te find these explanations in terms
of the colloidal properiise of protoplasm,

Mﬂraovér: since the present day literature affords very little data
on the colloidal ;:bperﬁica of phegocytes of mammalisn blood, I plan to

use this material in later experiments,

FESK

IV E- "R ASCEEIREG



LETTERS OF REFERENCE

Fred W, Alsup

Dr. H. Irene Corey, Assistant to Dr. McClung, Department of Zoology, University
of Pennsylvania

Your request for a confidential report concerning Mr., Fred
W. Alsup, asddressed to Professor McClung, arrived here this morning. Unfor-
tunately, Dr. MeClung is on his way to South Africa and cammot readily be
reached.

Mr. Alsup has been a graduate student in this department
since last September and enrolled in Dr. McClung's course in Microscopic
Anatomy. In Dr. McClung's absence I am taking over the work of the course.
Mr. Alsup's showing was most excellent in the first semester's work. I be-
lieve he was the only colored man in e group of 35, and he received a grade of
"A" which was as good as the achievement of even the most advanced of the
graduate students in the course. We do not find, ordinarily, that our colored
students ﬁade such good grades in this course, which requires the exercise of
considerable judgment, and this is to me an indication that Mr. Alsup is of
very much more than average ability among students of his race.

Dr. L. V., Heilbrunn, Associate Professor of Zoology, University of Pennsylvanis

Mr. Alsup came to Pennsylvanie this fall. I have been very
favorably impressed with him. At present he is teking my course in generszl
physiology, and he is also beginmning research. In the physiology course he is
one of the best, if not the best, student in a group that includes about 20
graduates., He is unusually intelligent and shows originality, and, in eddition,
he is conscientious and industrious. On the whole I believe Mr. Alsup compares

very favorably with any of the graduate studenTs that I havé had in recent years, y

Y\
‘ )i N
I

[
/
/



Letters of Reference - Fred W. Alsup 2

and I have had a large number. He has a reel research interest, and the
results that he has obtained so far in his work look very promising.

All in 211, therefore, I am glad to recommend him without
reservation, end I hope that you will give his application serious consid-
eration.

-— o = = -

Dr. C. S. Schoepfle, Chairman, Department of Chemistry, University of Michigan

Mr. Alsup completed an introductory course in organic
chemistry during the summer of 1938 in which he received an A grade. My im-
pression of Mr. Alsup was very favorable. He appesred to be capable and in-
telligent, industrious and interested in his work. I am glad to recommend him

for your consideration.

—_—
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LETTERS OF REFERENCE

Fred Werthly Alsup

Dr. A. L, Ferguson, Associate Professor of Chemistry, University of Michigan

Mr. Alsup had a course with me in elementary physical
chemistry last summer and received an A-. However, I did not come to know

the man well enough to pass judgment other than what the grade indicates.
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Hay 7, 1941

Dear Mr. Alsup: Mr. Heilbrumn has written us con-
cerning the new regulation requir-

ing a deposit of one hundred dollars as a guarantee

that your thesis will be published. Since we are

naturally concerned that the work you have done at

the University of Pennsylvania will be publlshed

we are; & at kr. iieilbrunn's suggest.ion, add e

We are entirely syampathetic with
Mr. Heilbrumn's request that funds be extended to
you to enable you to engage in active research at
Woods Hole this summer. We are sorry to say that
our fellowships have been awarded for the year, and
our free balance for emergencies is so small that we
do not feel that we can place another commitment
against it at this time.

Mr. Heilbrumn has said very nice
things about your work at the University of Penn-
sylvania, and we are glad to have had a part in this
additional preparation for your teaching career.

All good wishes to you.

Sincerely yours,

WCH:MLU Acting-Director
for Fellowships

Mr
3626 Sansom Street
Philadelphia, Pennsylvania

Tl | BE e



April 18, 1940

Dear Mr. Alsup: It is a pleasure to inform

you that you have been selected
by the Committee on Fellowships of the Julius
Rosenwald Fund to receive a renewal grant of
one thousand dollars ($1,000) to assist you in
carrying forward your studies in biology at the
University of Pennsylvania during the year
1940-41.

Please let us know at oxzce
whether or not you can accept this grant. 4n
official announcement of the Committee's selec-
tions r the year will be made soon and it can
include only those from whom acceptances have
been received.

Very truly yours,
CMR2HLU Georce M. Reynoups




April 12, 1939

Dear Mr. Alsup: It is a pleasure to inform you

that you have been selected by
the Committee on Fellowships of the Julius Rosenwald
Fund to receive a renewal grant of One thousand
dollars ($1,000) to assist you in carrying forward
your study of zoology in accordance with the plan of
work which you submitted to our Committes.

A plan covering the details of
payments under this grant will be arranged to fit
your particular needs.

Please let us know at once if
you accept this grant. An official announcement of
the Committee's selections for the year will be made
soon and can include only those from whom acceptances
have been received.

Very truly yours,

GHdR3JW

Georcge M. REYNOLDS

itr. Frad B. .4' —
Philadolphia, Pannsylmil

W
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FELLOWSHIPS

April 16, 1978

Dear Mr, Alsup: It is = plecsure %o inform you that

e, you have heen selsctad by the Com-
mittee on Followships of the Julivs Poserwald Fund to
receive a grant of Ome thousand dollars (£1,000) to
assist you ir ecarrying forward your study of zoology
in accordancs with the nlan of work which you =ub-
mitted to onr Committes.

A plan covering the details of may-
ments under this grant will be arranged {o fit your
particulsar neads,

Please let us know at omce if you
accept this grant., An offieial ammouncement of thae
Committee's selsctions for the vear will be made soon
and can include only those from whom acceptances have
been received.

Very truly yours,
RaymonDp R. PATY

Lo

Hr. Fred ¥. Alsup
Departaent of Science
Morristown College
Horristown, Temnsssee
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ACCOUNT—Negro Fellowships APPROPRIATION No. 56-81

NAME OF STUDENT— fred W, Alsup

ADDRESS

INSTITUTION

"4 i . -
REGGMEROE B Biology = zoology

STATEMENT OF OFFER

PCH to Mr, pleup - 5/7/41: ixtension

P¥r, Heilbrunn has written us concerning the wew regulstion requiriag a

of one hundred dollara &2 :

w
K3
B
aa
-

your theals ui¢l Le

ogi
published. Since we ere nsturallv concerned thet the work wvou khsve done at

the Univergity of Peansylvuaie will be gublisl 3 j ilborunn!
guczestion, adding one hundred dollars to your present grant in order that

you may meet the requirement "

AMOUNT OF OFFER— 4100 PAYMENT DATES

CHECKS PAYABLE TO

TIME PERIOD OF OFFER

APPROVED BY AUTHORIZED BY '

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION

AMOUNT




FELLOWSHIPS

ACCOUNT—legra Fellowghips APPROPRIATION No. 29-7

NAME OF STUDENT _Fred ferthly EEEB (Fred W. Alsup) = |

ADDRESS

INSTITUTION ATTENDING _ Univergity of Penngylvania

INSTITUTIONAL POSITION__ Head, Science Dept. Morristown College, Tennesgee

SPECIFIC FIELD___Zoology

STATEMENT OF OFFER

1 - Renewsl
“It ig e pleesure to inform you thst you have been gelected by the Committee on
_Fellowghips of the Julius Rogenweld Fund to receive & renewal grant of one
thougand dollar 1,000) to agsisgt vou in earrying forward your studieg in
biology at the Univergity of Penngylveanie during the year 1940-41,"
AMOUNT OF OFFER— $1,000 PAYMENT DATES—

CHECKS PAYABLE TO
TIME PERIOD OF OFFER—L¥€lve months

APPROVED BY— MzeegZ AUTHORIZED BY. %ﬂ

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION AMOUNT
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ACCOUNT— Negro Fellowships APPROPﬁIATlON No,—28=9

| |

A vy,

NAME OF STUDENT__Fred Werthly Alsup dee

ADDRESS

INSTITUTION ATTENDING University of Pennsylvanla

INSTITUTIONAL POSITION_Head, Science Dept. Morristown College, Tennessee

SPECIFIC FIELD__Zoology

STATEMENT OF OFFER

GMR to Mr. Alsup - 4/12/39:

"It is & pleasure to inform you that you have been selected by the Committee
on Fellowships of the Julius Rosenwald Fund to receive a remewal grant of
One thousand dollars ($1,000) to assist you in cerrying forward your study of
zoology in sccordance with the plan of work which you submitted to our
Committee."

AMOUNT OF OFFER— 15000 PAYMENT DATES
CHECKS PAYABLE TO N
TIME PERIOD OF OFFER—Une yesar =

APPROVED BYW—— AUTHORIZED BY

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION AMOUNT
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FELLOWSHIPS
ACCOUNT—Negro Fellowships APPROPRIATION No. 87-8

NAME OF STUDENT Fred Worthly Alsup v

ADDRESS

INSTITUTION ATTENDING _University of Pennsylvani

INSTITUTIONAL POSITION

aged o m’

SPECIFIC FIELD__ Zoology Tennessee

STATEMENT OF OFFER
RP to Mr. Alsup - 4/16/58:

"It is a pleasure to inform yvou that vou have been gelected by the Yommittee on

Fellowships of the Julius Rosenwald Fund toc receive & grant of One thoussnd
dollars ($1,000) to assist you in earrving forward your study of soology in

tice,."

accordanc he ; hich Ge

AMOUNT OF OFFER— 4,000 PAYMENT DATES 4
CHECKS PAYABLE TO =
TIME PERIOD OF OFFER

APPROVED BY AUTHORIZED BY

PAYMENTS

DATE EXPLANATION AMOUNT DATE EXPLANATION AMOUNT
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THE EFFECTS OF LIGHT ALONE AND PHOTODYNAMIC ACTION
ON THE RELATIVE VISCOSITY OF AMOEBA
PROTOPLASM*

FRED W. ALSUP?
Department of Zoilogy, University of Pennsylvania

r I NHERE is virtually no evidence indicating the nature of the action of the longer
waves of light on protoplasm. The small amount of information available on
this subject is all the more noteworthy in view of the fact that protoplasm is al-

most continuously being exposed to the stimulating action of visible light. In their re-

view of the literature on the action of radiation Heilbrunn and Mazia (1936) repeatedly
point out that the living colloid is vastly different from any known inanimate colloid.

Hence, information about the action of light on protoplasm is best obtained by direct

study of protoplasm itself and not by inference from the known effects of light on pro-

teins or other nonliving colloids.

Weber (1927), investigating the effects of direct sunlight on the cells of the plant
Ranunculus ficaria, obtained results which indicate that the viscosity of the protoplasm
is higher in the light than in the dark. However, as Weber himself noted, the increased
viscosity might have been due to an indirect effect of the sunlight. Earle (1928) ob-
served that, in general, when blood is illuminated the protoplasm of leucocytes is at
first liquefied and then coagulated; but he was not certain that these changes were due
to direct action of the light. On the basis of microscopic observations investigators have
suggested that the cessation of protoplasmic streaming, observed when amoebae are
suddenly exposed to intense light, is due to gelation of the cortical protoplasm, i.e., gela-
tion of the plasmagel. There has, however, been no direct evidence in favor of this point
of view.

It has been known since 1goo that various types of cells are markedly affected by the
combined action of visible light and a sensitizing substance, i.e., by photodynamic action
(see Raab, 19oo; Blum, 1941; and Alsup, 1941). Yet, up to the present time, no experi-
mental studies have been directly concerned with the effect of photodynamic action on
the colloidal properties of protoplasm.

Since changes in the fluidity or viscosity of protoplasm cannot be detected with any
great amount of certainty by microscopic observations, viscosity determinations are
clearly necessary if one is to be certain of the effects of visible light and photodynamic
action on the physical state of protoplasm.

Several reasonably accurate methods of measuring protoplasmic viscosity are avail-
able to students of protoplasm (see Heilbrunn, 1928). One of these, the centrifuge meth-
od, has been used extensively in determining the changes produced in the relative vis-

* A thesis in zodlogy presented to the faculty of the graduate school of the University of Pennsvlvania
in partial fulfilment of the requirements for the degree of Doctor of Philosophy.
‘This investigation was aided by grants from the Julius Rosenwald Fund.

* T wish to thank Dr. L. V. Heilbrunn for his kind interest and aid during the course of this investi-
gation.

168 [PRYS10LOGICAL ZOGLOGY



LIGHT AND PHOTODYNAMIC ACTION ON VISCOSITY 169

cosity of cells by such stimulating agents as ultra-violet rays, X-rays, mechanical agita-
tion, heat, electric current, and hydrostatic pressure. This method of studying proto-
plasmic viscosity can readily be applied to the two protozoan forms, Amoeba protens and
. dubia, and has already given reliable data about the changes produced in the viscosity
of their protoplasm by various stimulating agents (see Heilbrunn and Daugherty, 1931,
1932, 1933; and Angerer, 1936, 1937, 1040).

The essential properties of the protoplasm are the same in the two species; but centrif-
ugal studies of 1. proteus afford information about the viscosity of cortical protoplasm
(plasmagel), whereas similar studies of 1. dubia furnish data about the viscosity of the
main mass of protoplasm (plasmasol). Both species respond to sudden illumination and
photodynamic action by cessation or retardation of movement (see Mast, 1932; and Hy-
man and Howland, 1940); and, as was mentioned above, it has been suggested that these
responses involve changes in the viscosity of the protoplasm (see Mast, 1932; Folger,
1925; and Alsup, 1939). The results that are presented in the following pages are pri-
marily concerned with the effects of visible light alone and of photodynamic action on
the relative viscosity of .Imeeba protoplasm and have been obtained by centrifugal de-
terminations.

MATERIALS AND METHODS

Amoeba protens used in the experiments were taken from subcultures of strains origi-
nally obtained from either the Carolina Biological Supply Company or Dr. J. A. Daw-
son. All original cultures of /1. dubia were obtained from Dr. Dawson. Most of the amoe-
bae used were cultivated in glass bowls containing 30-100 cc. of a modified Ringer’s solu-
tion (see Hopkins, 1926) or spring water, to which either raw hay and wheat (one grain)
or two grains of rice had been added. Most of the modified Ringer’s solution used was
made up with water distilled in a metal still; for some of the later experiemnts this solu-
tion was made up with water which had been redistilled in a fused silica still. In the
ordinary distilled water, cultures of amoebae grew well, but the protoplasmic viscosity
appeared to be high. A few experiments were performed on amoebae that had been
raised in culture solutions made by adding raw hay and wheat to water from the metal
still or to boiled tap water. Cultures in excellent condition were continuously at hand.

The apparatus used in subjecting the amoebae to illumination consisted essentially of
a compound microscope and a 1,000-watt Mazda electric bulb mounted in an asbestos-
lined wood ventilating shaft. The microscope rested on a shelf situated below a circular
aperture in the front wall of the shaft, so mm. in diameter. The microscope, with the
substage condenser removed, was so placed and the substage mirror so adjusted that the
image of the glowing bulb filament was reflected up through the stage. The intensity of
the light (the brightest portion) just above the stage was found to be approximately
300,000-meter candles when measured with a Weston photometer. The electric current
used in the bulb was drawn from a 115-volt alternating-current lighting circuit. During
the experiments the temperature around the front wall of the shaft varied very little
from that of the room in which the experiments were carried out. This constancy of
temperature was obtained by allowing the light rays to pass through distilled water for
absorption of heat and in most of the experiments by the additional cooling action of an
electric fan situated in the ventilating shaft.

The relative viscosity of the plasmagel of irradiated and nonirradiated .1, proteus was
determined with an Emerson hand centrifuge. This instrument developed a centrifugal

Vor. XV, No. 2, AprIL, 1942]



170 FRED W. ALSUP

force 2,474 times gravity when the handle was turned at the rate of one revolution per
2 seconds. Determinations of the relative viscosity of the plasmasol of A. dubia were
made with an old-model Bausch and Lomb hand centrifuge of the same type as that em-
ployed by Heilbrunn and Daugherty (1931, 1933). A centrifugal force 512 times gravity
was sufficient for determining the relative viscosity of the rather fluid plasmasol of .
dubia.

The centrifugal values that are recorded in this paper for .I. profeus represent the
smallest number of complete revolutions that the handle of the Emerson centrifuge had
to be turned in order to shiit the crystals of the plasmagel into one-half of the cell. The
centrifuge values for . dubia represent the shortest time in seconds required for the
crystals of the plasmasol to move through one-half of the diameter of the cell under a
centrifugal force 512 times gravity. The centrifuge values recorded for any given experi-
ment were obtained only after a series of determinations. Definitive centrifuge values
were not considered reached unless the crystals in at least 8o per cent of the specimens
examined showed the specified degree of movement. Because of the differences in rela-
tive viscosity of amoebae from different cultures and because of the remarkable con-
stancy of viscosity of amoebae from the same culture, the amoebae used in any given ex-
periment were always taken from the same culture.

In those experiments in which amoebae were immersed in pure salt solutions before
being irradiated and centrifuged, all speciments were washed at least once in the solu-
tions. Those solutions whose effects on the action of light were to be tested were made
up with Merck’s blue-label salts and water, redistilled in the fused silica still.

Only two photodynamically active dyes, rose bengal and eosin, were used in the ex-
periments designed to elucidate the effect of photodynamic action on the viscosity of
the plasmagel and plasmasol. Both dyes were obtained from the Coleman and Bell Com-
pany. Stock solutions of each dye were made up in the proportions of 1 part dye to
2,000 parts modified Ringer’s solution. In the experiments with eosin, only the stock
solution was used. More dilute solutions of rose bengal were obtained by adding modi-
fied Ringer's solution to the stock solution.

In the course of each photodynamic experiment amoebae were transferred from the
culture dish to a small Stender dish. Most of the culture fluid carried over in the transfer
was removed by means of capillary pipettes, and then 10-25 cc. of the dye solutions were
added in the dark to the dish. Amoebae were left in the dark in the various dye solutions
for 1-6 hours before they were irradiated or centrifuged.

The amoebae to be studied were taken from the culture fluids or the experimental
solutions and placed in glass centrifuge tubes by means of capillary pipettes. Those
amoebae that were not to be irradiated were usually centrifuged immediately after being
placed in the tubes. Pairs of tubes containing amoebae to be subjected to illumination
were laid on the stage of the microscope in such a way that the organisms were directly
over the brightest portion of the image of the bulb filament. In some experiments the
pairs of tubes were held before the aperture in the front wall of the ventilating shaft so
that they were directly in front of the glowing filament. Essentially the same results were
obtained with these two methods of exposing amoebae to the light. The exposure time
for most experiments was 2 minutes. The irradiated amoebae were centrifuged at various
times after the exposures, depending on the type of experiment being done. All centri-
fuged amoebae were examined under a second microscope as fast as they could be re-
moved from the centrifuge tubes to a glass slide on the stage of this microscope. In most

[PrysioLocicaL ZoGLoGY



-

LIGHT AND PHOTODYNAMIC ACTION ON VISCOSITY 171

experiments the interval of time between the end of the centrifugation period and the
beginning of the observation period did not exceed 1o seconds.

EXPERIMENTAL RESULTS
1. THE EFFECT OF LIGHT ALONE ON mocba PROTOPLASM

a) Changes in the viscosity of the plasmagel of A. proteus immersed in culture

Sluids and pure salt solutions—When specimens of . protens immersed in culture fluids

are exposed to intense visible radiation, the relative viscosity of the plasmagel is mark-
edly increased. This is clearly shown by the data in Table 1. In this table each line is
the summarized result of a series of tests on the effect of light on a given culture of
amoebae. Normal centrifuge values for amoebae from various cultures generally fell be-

TABLE 1
THE ACTION OF LIGHT ON THE RELATIVE VISCOSITY OF THE PLASMAGEL OF A. proteus
TESTED IMMEDIATELY AFTER IRRADIATION

(Time exposed to light, 2 minutes; temperature range, 1g°-23° C.)

|
Percentage | Percentage
, Centrifuge | Increase in . Centrifuge | Increase in
Normal 5 4 7 Normal 7 i .
. . : 5 Value after Viscosity . . ; i | Value after | Viscosity
Expt. No. Centrifuge ; Expt. No. Centrifuge | .
Value Exposure after Value Exposure after
E to Light Exposure to Light Exposure
to Light | to Light
|
Tsi go 135 50 ¢ Jr R 3 125 155 24
B0 120 150 25 EX csas win 120 190 58.3
B 03 9o 38 3 P 03 130 35
4. 03 125 315 L R 100 135 35
B 105 125 10 4. SR 05 140 48
[ 150 175 16.0 - 125 1635 32
. S 120 160 33 6., ... 105 135 28.35
B 125 165 32 & go 135 50
5} 150 190 26.0

* Time exposed to light, 1 minute.

tween go and 125. The centrifuge values of the irradiated amoebae are seen to be from
16.6 to 58.3 per cent greater than those for nonirradiated amoebae, with most of the
values being about 30 per cent greater. The centrifuge tests on all irradiated amoebae
considered in Table 1 were begun 7-10 seconds after the exposures, i.e., as fast as it was
possible to place the tubes in the arms of the centrifuge.

Examination of the data in Table 2 shows that the increase in viscosity of the plas-
magel, which can be detected in 7-10 seconds after the exposure of the amoebae to light,
persists for a considerable length of time. The normal centrifuge values for amoebae
from various cultures are given in the second column of this table. The third, fourth,
fifth, sixth, seventh, and eighth columns contain the centrifuge values for amoebae from
these cultures at various times after their irradiation. Upon comparing the values in the
second column with those in the last six columns, it becomes evident that in all cases the
viscosity did not return to the normal level until about 30 minutes after the exposures to
light. Moreover, the viscosity values, 1, 5, and 15 minutes after irradiation, are seen to
be approximately the same as those at the end of the regular 7-10-second period.
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The experimental results given in Tables 1 and 2 were obtained with amoebae im-
mersed in culture fluids which contained various inorganic and organic compounds.
Heilbrunn and Daugherty (1932) have shown that each of the four common cations—
namely, sodium, potassium, magnesium, and calcium—has a definite effect on the viscos-
ity of the plasmagel of /. protens. The chlorides of sodium, potassium, and magnesium
decrease the viscosity of the plasmagel, whereas calcium chloride increases it. Since
visible light alters the colloidal state of the plasmagel in the same direction that calcium
does, quite logically the question arises as to whether calcium ions are involved in the
gelating action of light. The answer to this question can be ascertained experimentally by
determining the effect of light on the plasmagel of amoebae immersed either in a solution
of a calcium-binding or of a calcium-removing substance, like ammonium oxalate, or in

TABLE 2
THE VISCOSITY OF THE PLASMAGEL OF A. proteus AT VARIOUS
TIMES AFTER EXPOSURE TO LIGHT
(Time exposed to light, 2 minutes; temperature range, 18°~24° C.)

CeENTRIFUGE VALUES APTER EXxposures To LicHT
NORMAL
" - CENTRI-
Exer. No. | FUGE 7-10 Sec- | 1 Minute | 5 Minutes 15 Min- 30 Min- 45 Min-
VaLve onds after after after utes after | utes after | utes after
Exposure | Exposure | Exposure | Exposure | Exposure | Exposure
Fumiisss 1o 105 135 145 s | 148 108 105
B 110 165 108 163 168 115 103
[ et i 0o 133 | 145 140 135 95 100
A S Ho 85 85 go | 83 70 70
- Flph e, 110 140 145 140 145 120 118
[ T 115 160 163 165 105 135 120
e ST, 05 120 125 125 120 100 G5
S....... . 05 115 115 115 120 05 05
(= R— i 55 70 70 75 | 68 55 55
et | 120 155 155 100 | 155 120 130
|

solutions containing calcium-replacing ions, like sodium or potassium. In addition, ex-
periments performed with amoebae immersed in pure solutions of sodium or potassium
chloride should reveal whether these two cations bear any essential relationship to the
effect of light on viscosity. Experiments designed to obtain answers to these questions
were made, and the results obtained are presented in Tables, 3, 4, and 5.

Table 3 shows the effect of light on the viscosity of the plasmagel of amoebae im-
mersed in a M /40 solution of potassium chloride. The fifth column of this table contains
the centrifuge values for amoebae immersed in the solution but not irradiated, whereas
the seventh column lists the centrifuge values for amoebae irradiated for 2 minutes after
immersion in the potassium chloride solution for the lengths of time given in the sixth
column. Upon comparing the values in the fourth and fifth columns with the normal cen-
trifuge values given in the second column, it may be seen that the plasmagel is much
more fluid after long immersions (45-9o minutes) in potassium chloride solution than
after short immersions (15-45 minutes) in this solution. A comparison of the values in
the fourth and fifth columns with those in the sixth and seventh columns, respectively,
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reveals that light can increase the viscosity of the plasmagel after it has been lowered by
short immersion in potassium chloride solution but not after it has been lowered further
by long immersion in this solution.

As the results presented in Table 4 show, sodium bears essentially the same relation-
ship to the action of light that potassium does. The viscosity of the plasmagel can be in-

TABLE 3

THE EFFECT OF LIGHT ON THE VISCOSITY OF THE PLASMAGEL OF
A. protens IMMERSED IN M/40 POTASSIUM CHLORIDE SOLUTION

Centrifuge Centrifuge Eentrituge
Normal | 51 Timein | 5| Time in | Value after
: T i Valueafter| .. Value after iy 2
Expt. No. Centrifuge T r— KCl in s KCl in Exposure
Value “ED0: Minutes P 2 Minutes to Light
to Light to KCI | and KCI
- - . |
. SRS SRS | 15-25 30 R e 75
S RS DI 15-25 75 | 152§ 110
| v DY, | 15-25 70 15-25 120
4. | 1525 e | 15725 | 9o
TSR IR —) T——— 15-25 100 15-25 120
_ . 45 100 43 140
O —— 125 150 {”o 50 125 50
= - - /15 135 20 140
i v S EEAs 150 170 1 6o 6o to 6o
[ 20 103 20 125
8. s 125 170 g 2 9
> ’ L 90 35 05 35
| ; [ 20 | 70 20 9o
B smzsromaryims s [ 105 135 | 6o 45 6o 45
| [ 20 100 30 135
10 125 1o 9 =
# | 45 45 45 55
[ 15 110 15 103
140 21 ¢ 09 ¥ 3
22 4 ° |1 60 8o i CT I I
[ . _
; : { 25 75 30 90
T e i ge 120 | 1 o0 65 | 9o | 6o
. [ 15 55 15 63
e manmey s 75 95 I L 55 20 65 25
| r
[ 5 5 6o
3 g2 | & /18 43 25
o 12 % | 0o 30 6o 33
[ 23 120 | 25 120
£ 2 6= / o o }
15 132.5 105 L oo 40 0o 40

creased by irradiation following short immersion of the amoebae in M/ 40 sodium chloride
but not by irradiation following long immersion in this concentration of sodium chloride.
It is interesting to note that sodium is not so effective as potassium either in lowering the
viscosity of the plasmagel or in preventing the gelating action of light. The gelating ac-
tion of light is prevented only after the amoebae have been immersed in the sodium
chloride solution for very long periods, usually 2—-3 hours; and even after these long im-
mersions the decrease in viscosity due to the sodium is often slight.

Heilbrunn and Daugherty (1933) found that if calcium is removed from the plasmagel
by immersing amoebae in M/32 ammonium oxalate solution the viscosity of this proto-
plasmic region tends to be lowered very markedly. The results given in Table 5 of the
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TABLE 4

EFFECT OF LIGHT ON THE VISCOSITY OF THE PLASMAGEL OF A. proteus
IMMERSED IN M/40 SODIUM CHLORIDE SOLUTION

|

| .

. u - . Centrifuge

Normal é:&tf?&: Time in \f;:ﬂl:f;l[“i Time in | Value after

Expt. No. Centrifuge | . NaCl in A0 NaClin | Exposure

2 Exposure R Exposure e i

Value ; Minutes i Minutes | to NaCl
to Light to NaCl 3

and Light
e = | 30 37-5 45 45
1 43 65 1110 27.5 115 30
i | a5 135 50 160
R s 8o {75 127.5 8o 120
- ~ | 50 125 6o 150
3 145 1025 | 100 85 200 9o
| R [ 50 125 6o 150
. Ay 132.5 170 Fs o3 s it
5 o [ 33 120 43 140
e e 4L 123 | 108 120 115 125
o [ 23 100 32 135
& L 155 | 130 05 120 9o
| 40 75 35 05
A 70 0o | 123 53 35 o
8 _ _ | 20 140 bo 145
145 175 1| 150 110 100 115
5 il [ 35 120 45 150
D e R A e 125 I55 1100 110 176 05
[ 50 0o 6o 105
110 145 | S 85 i %

TABLE 5

THE EFFECT OF LIGHT ON THE VISCOSITY OF THE PLASMAGEL OF A,
protens IMMERSED IN M/32 AMMONIUM OXALATE SOLUTION

Ceistrifuigé Centrifuge
. Centrifuge | Time in |, Time in | Value after
Normal p : Value after i
. - iy ' Value after NH; % NH, Exposure
Expt. No. Centrifuge 2 . | Immersion y :
3 Exposure | Oxalate in Py Oxalate in to NH,
Value i i in NH, :
to Light Minutes Osiiat Minutes Oxalate
€ and Light
Fos emmmosnnoias 125 155 6o So 75 8o
B A R 8o 110 6o 23 O35 27
W D T | o §8 (] 46 3o 46 20
RO A 70 05 bo 23 70 20
Biiite i mramnne 0o 120 43 55 45 63
O, . 110 135 50 40 50 43
- 105 133 76 35 70 6o
< SR 75 110 30 35 8o 30
Bticira s e B 105 135 72 30 8o 30
L So 110 50 23 55 23
5 8o 125 6 35 8 35
T I 1335 175 8 43 12 40
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present paper are in accord with this finding. Moreover, the data recorded in this table
show quite clearly that visible light cannot gelate the plasmagel of amoebae immersed in
oxalate solution, even though the immersion periods be relatively short.

b) Changes in the viscosity of the plasmasol of A. dubia immersed in culture fluids
and pure salt solution.—Up to this point we have been concerned with the effect of light
on the viscosity of the plasmagel of A. profens. As mentioned above, the study of proto-
plasmic viscosity in amoebae has a particular advantage in that it is possible to deter-
mine not only the viscosity of the cortex or plasmagel but also that of the interior proto-
plasm or plasmasol. It should, therefore, be possible to discover whether exposure to in-
tense light has any effect on the relative viscosity of the plasmasol of A. dubia. Such
was, indeed, found to be the case, as is shown by the data in Table 6.

TABLE 0

THE EFFECT OF LIGHT ON THE RELATIVE VISCOSITY
OF THE PLASMASOL OF A. dubia

(Temperature, 20%-25° C.)

Percentage

Normal | Centrifuge Exnoatire Increase in

5 . SO | Value after .‘:.p R Viscosity
Expt. No. Centrifuge E ) Time in after E

Value | iposure Minutes RTteryt

to Light i posure to
Light
AU 0 22 2 140
- A 7 3 2 — 28
S 4 I 2 175
AL s rem o 10 23 2 130
5. 4 7 2 75
O.. 2 4 | 2 100
2. . 9 21 2 132
8.. ' 7 17 2 i 143
Q.. ‘ 5 11 3 120
IO e 13 25 2 [ g2
s [ Ry [ 11 3 | 83
2. 5 15 4 200
I% . 10 21 4 | 110
14. . | 5 16 2 220
R O 6 3 o

Comparison of the values in the second and third columns of this table shows that
visible radiation has a real gelating effect on the plasmasol. After irradiation the centri-
fuge values of the plasmasol of the amoebae considered in this table showed an average
increase of 123 per cent over the normal values when intervals of 7-10 seconds elapsed
between cessation of irradiation and the beginning of the centrifuge tests. Ina few (five)
experiments determinations of the centrifuge values were begun 30, 120, and 180 seconds
after the cessation of irradiation. The increases in centrifuge values detected after these
longer intervals were of the same order of magnitude as those noted after the regular
7-10-second intervals. In other words, the centrifuge values remained constant at the
increased values at least until an interval of 180 seconds had elapsed between cessation
of irradiation and beginning of centrifugation.

In the case of the plasmagel, it has been seen that calcium which itself gelates the
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plasmagel is essential for the gelating action of light on the plasmagel. Calcium tends to
make the plasmasol less viscous, although in excess it presumably makes it more viscous
(Heilbrunn and Daugherty, 1933). This being true, it seemed worth while to find out
what effect removal of cacium from the plasmasol has on the gelating action of light.
However, before considering experimental data bearing on this question, it should be
mentioned that the removal of calcium from the interior of an amoeba is probably a more
complex operation than the removal of calcium from the cortex of an amoeba. It seems
reasonable to suppose that oxalate produces few, if any, secondary effects when it re-
moves calcium from the outer portion of a cell; but this is most likely not the case when

TABLE 7

THE EFFECT OF LIGHT ON THE VISCOSITY OF THE PLASMASOL OF . dubia
IMMERSED IN M /32 AND M/40 AMMONIUM OXALATE SOLUTIONS

Ceits s | Centrifuge ;

N Centrifuge | Time in |, i | s Value after | Concen-

Normal ¥ . ' Value after | Time in 5 | v
- . e |\'a]uc after | NH, Oxa- | .~ | g Exposure tration

Expt. No. Centrifuge | Tate:d Exposure Oxalate Z 3
Value Exposure ate in to NH, |if Minutes to NH, of NH,
| to Light Minutes : Oxalate Oxalate

| Oxalate 2 2
| | and Light

i s 7 | 12 | 5o 3 43 3 | M/3
B 10 20 bo 8 6o 8 M/32
B 2 4 ‘ 75 4 fio 4 | -.\:‘{.{32
4. 13 31 20 20 25 20 M/32
5 17| 22 sz | 20 5 20 M/32
1 [ 15 | 4 22 3 M/32
b 8 16 | 100 4 103 3 M/32
7 8 15 50 11 to 8 M/32
8 4 8 1z (| 10 20 9 M/32
B 8 [ a5 | 4 53 4 M/32
i > {130 | 4 125 4 M/32
T B s e 0 16 0 | 11 75 11 M/40
45 6 55 5 M/40
R e 7 ‘ 13 | 105 6 100 5 M/40
AR e 10 18 6o 4 67 4 M/40
o T 12| g | do 13 9o 1z | M/so
T4 10 | 20 | 75 = 63 5 | M/so

oxalate must remove calcium from the cell interior. A good indication that the removal of
calcium from the interior of an amoeba is not a simple process comes from the experi-
mental finding that ammonium oxalate has a variable effect on the viscosity of the plas-
masol of /1. dubia. This is seen when the values in the second column of Table 7 are com-
pared with those in the fifth column of the same table. In some experiments the oxalate
lowered, in others increased, and in still others had little effect on the viscosity of the
plasmasol. Since the amoebae used in the experiments reported in Table 7 had been
raised in culture fluids which varied considerably in electrolyte content, it seemed possi-
ble that the manner in which ammonium oxalate affects the viscosity of the plasmasol
is, to a large extent, determined by the electrolytes present in the original environment
of the amoebae. Indeed, some preliminary experiments indicate that this is true and
that calcium and magnesium ions in the culture fluids are the ions of primary importance
in determining just how oxalate will affect the viscosity of the plasmasol.
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Even though it is not clear just what secondary effects oxalate may have on the inte-
rior of an amoeba, there can be little doubt that oxalates prevent the free movement of
calcium in a cell. Therefore, if oxalate solutions have a consistent efiect on the gelation
of the plasmasol by visible light, one can safely attribute this effect to the binding or re-
moval of free calcium. Ammonium oxalate does have a consistent effect on the gelating
action of light on the plasmasol of 1. dubia. It prevents the action of light. This may
be seen from the data in Table 7. In this table the centrifuge values of the irradiated
oxalated amoebae must be compared not with the centrifuge values of the normal amoe-
bae but with the centrifuge values of the control oxalated amoebae which were not sub-
jected to radiation. These values are given in the fifth and seventh columns. A com-
parison shows that irradiation produces no appreciable increase in the viscosity of oxa-
lated amoebae. Thus the gelation of plasmasol by light, as well as the gelation of the
plasmagel by light, is dependent upon the presence of free calcium in the amoebae.

II. THE EFFECT OF PHOTODYNAMIC ACTION ON . Amoeba PROTOPLASM

As mentioned above, fluorescent dyes, like rose bengal and eosin, make various types
of cells more sensitive to visible light. Amoebae immersed in weak solutions of rose ben-
gal or eosin are readily cytolyzed by short exposure to intense light, whereas amoebae
immersed in culture solutions are not killed by prolonged exposures to light of the same
intensity. In the dark, weak solutions of rose bengal and eosin are relatively nontoxic
to amoebae, This is evident inasmuch as amoebae live as long as a week in such solutions.
Thus, when acting alone, intense light and weak dye solutions have little or no injurious
effects on amoebae; but when acting together, i.e., photodynamically, these two agents
very soon cause the death of the amoebae.

The effects of weak solutions of the two photodynamically active dyes and photo-
dynamic action on the protoplasm of .. profeus and . dubia have been studied, and
the results obtained are considered in the two following sections of this paper.

a) Changes in the viscosity of the plasmagel of A. proteus immersed in weak solu-
tions of rose bengal and eosin.—Table 8 summarizes the results of a series of tests on the
effects of photodynamically active dyes and photodynamic action on the relative viscos-
ity of the plasmagel of /. profeus. In this table the second and third columns, respective-
ly, give the centrifuge values for nonirradiated and irradiated control amoebae immersed
in culture fluids. The centrifuge values of amoebae immersed in dye solutions but not
irradiated are given in the sixth column. The last column of the table gives the centri-
fuge values of amoebae exposed for 2—5 minutes to light from the 1,000-watt bulb after
having been immersed in the dye solutions for the time given in the seventh column. It

can be seen at a glance that in every case exposure to photodynamic action causes a drop
in the centrifuge value of the I)]d-bl’l'l’lgel. On the average, the centrifuge value of the
plasmagel of amoebae exposed to light while immersed in dye solutions is 23 per cent
lower than that of normal amoebae. Comparison of the values in the sixth column with
those in the second column brings out the interesting fact that amoebae immersed for
2-6 hours in the dark in 1: 10,000 and 1: 50,000 rose bengal and in 1: 2,000 eosin have
practically the same centrifuge values as normal amoebae. In other words, the dyes
alone have little or no effect on the viscosity of the plasmagel. Thus, when acting sepa-
rately, light d.l’l(] the dyes respectively increase and leave unaltered the viscosity of the
plasmdgcl of A. proteus but, when acting together, cause a real liquefaction of the
plasmagel.
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This liquefaction of the plasmagel persists for quite some time after the exposures to
photodynamic action. In all of the experiments listed in Table 8 the centrifuge values
were determined 7-10 seconds after the exposures. In nine of these experiments a second
set of centrifuge values was determined 4-15 minutes after the exposures. In each of
these nine cases the centrifuge values were approximately the same after the longer inter-
vals as after the regular 7-1o-second intervals, It is interesting to note that normal
protoplasmic flow usually began immediately after the short exposures were over.

b) Changes in the viscosity of the plasmasol of A. dubia immersed in weak solutions
of rose bengal and eosin.—Table ¢ presents the results obtained from fourteen experiments
designed to ascertain what effect the two dyes, rose bengal and eosin, have on the viscos-

TABLE 8

THE EFFECT OF PHOTODYNAMIC ACTION ON THE VISCOSITY OF
THE PLASMAGEL OF A. proteus

| Centrifuge | | Centrifuge | Centrifuge
Normal | Value after . Time in | Value after | Time in | Value aiter
. . b 3 5 Concentra- ? y P Y
Expt. No. | Centrifuge I‘.xpo‘surc | tion of Dy Dye in | Exposure Dwve in Exposzure
Value | to Light Minutes to Dye Minutes to Dye
Alone Alone | | and Light
e —_——
T aimisivis | 85 110 1:50,000 140 3 130 0o
Bysraen| TR0 150 1:50,000 175 112.5 103 2o
By | 50 03 1: 50,000 105 57.5 | 120 37-5
A 145 | 173 1: 50,000 190 142.5 200 103
5o . 160 190 1: 50,000 105 | 160 175 ‘ 115
[ 45 Ho 1: 50,000 0o | 42.5 / 120 | 32.5
R 122.5 165 150,000 135 | 135 140 | [40s]
B s 8o 105 1:50,000 180 | 85 200 ! 67.5
9 65 | 95 1:50,000 110 55 120 35
10 175 | 230 1:10,000 110 175 115 105
| § ST 300 410 1:10,000 100 320 180 | 240
12 So ‘ 05 | 1:10,000 180 75 175 50
. |/1:10,000 300 120 305 75
13 95 | 120 |l1:2,000 Et| 340 100 355 ‘ 75
o | _ |f1:10,000 303 170 315 115
Dpsnika) 165 | 295 l1:2,000 Et| 283 105 275 120

# Concentration of rose bengal expressed as ratio of parts of dye to parts of modified Ringer's solution.
t Concentration of eosin expressed as ratio of parts of dye to parts of modified Ringer's solution.

ity of the plasmasol of A. dubia when acting alone and in combination with light from
the 1,000-watt bulb. The procedure for these experiments was identical with that for
the experiments just described, except that the smaller hand centrifuge was used to
measure the relative viscosity of the rather fluid plasmasol. The data in Table g are ar-
ranged in exactly the same manner as those in Table 8. Examination of Table g shows
that the results obtained with .1. dubia are quite similar to those obtained with 1. proleus.
The average centrifuge value of the plasmasol of amoebae immersed for 1-5 hours in the
dark in 1: 10,000 and 1: 50,000 rose bengal and 1: 2,000 eosin is approximately the same
as that of normal amoebae. The centrifuge values of the plasmasol of amoebae exposed
to light for 0.5-2.0 minutes while immersed in the dye solutions are seen to be lower than
those of normal amoebae. On the average, the centrifuge value of the plasmasol of
amoebae exposed to photodynamic action is only a little over a half that of normal
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amoeba. It should be noted that photodynamic action lowers the viscosity of the plas-
masol of .1. dubia much more sharply than it does that of the plasmagel of /1. proteus.
Moreover, just as was true for the plasmagel, the drop in viscosity of the plasmasol,
which can be detected in 7-10 seconds after the exposure to photodynamic action, per-
sists for considerable lengths of time (4-28 minutes) after the exposure. Protoplasmic
flow usually began soon after the exposure was over.

TABLE 9

THE EFFECT OF PHOTODYNAMIC ACTION ON THE RELATIVE VISCOSITY
OF THE PLASMASOL OF A. dubia

Centrifuge Centrifuge | Centrifuge
Normal |Value after " Time in | Value after | Time in | Value after
. g i . 2 Concentra- p 7 | ; i
Expt. No. | Centrifuge | Exposure Eioa oDy Dye in Exposure | Dye in Exposure
Value | to Light ' Minutes to Dye | Minutes to Dye
Alone Alone and Light
1 3 | 10 1:50,000 180 | 6 180 2.5
2 . | VRTY DRP R 1:50,000 200 12 210 ]
3 10 | 14 | 1:350,000 240 10 200 i
7 2 5 | 1:30,000 280 2 300 1
5 | 11 16 1:50,000 1bo 9 180 5
O 0 14 1:50,000 150 "] 130 5
- . 11 16 1:50,000 200 12 200 5
. 12 16 1: 50,000 120 12 130 i)
Qi 12 17 150,000 150 12 170 5
10 [} 16 1:50,000 120 Q 180 7
|[I:5o,ooo 210 11 | 220 7
| i R R 11 10 <1:10,000 104 11 190 £
lez,ooo LT 132 11 108 (V]
b 10 10 1:350,000 250 10 260 3
[1:50,000 220 | 6 280 3
13 6 8 “1:10,000 250 6 200 2
:1[ :2,000 Ef| 305 | [ 270 3
[[1:10,000 | 100 4 120 2
|
BRI 4 . 8 [11:2,000 Et 100 5 180 2
|

*( oncentration of rose bengal expressed as ratio of parts of dye to parts of modified Ringer's solution.
t Concentration of eosin expressed as ratio of parts of dye to parts of modified Ringer‘s solution.

DISCUSSION

It is interesting to note that, whereas light and photodynamic action have consistent
effects on both the plasmagel and the plasmasol of amoebae—light causing gelation and
photodynamic action a liquefaction of each of these regions—this is not true for stimulat-
ing agents like ultra-violet light, mechanical agitation, and electric current. The latter
three stimulating agents have been found to solate, as well as gelate, the plasmasol of

. dubia and to cause only a liquefaction of the plasmagel of A. profeus (see Heilbrunn
and Daugherty, 1933; and ‘\ngerer, 1030 and 1937). However, visible light and ultra-
violet do have one property in common: neither of these two stimulating agents can
alter the viscosity of the plasmagel or plasmasol of oxalated amoebae. In view of the
fact that oxalates remove calcium from protoplasm, the conclusion has been drawn that
calcium must be essential for the actions of visible and ultra-violet light on amoeba
protoplasm. Although no study has been made of the effect of photodynamic action on
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the viscosity of the protoplasm of oxalated amoebae, some experimental results obtained
with the eggs of Nereis limbata indicate that photodynamic effects are also conditioned
by the removal of calcium from cells (see Alsup, 1941). Doubtless, factors other than
calcium are involved in the liquefyving and gelating effects of photodynamic action and
visible light, respectively: but my results indicate that any explanation of the stimulating
action of these two agents must take into consideration the role of calcium. Therefore,
it appears worth while to discuss the experimental results presented in this paper from
the standpoint of Heilbrunn's calcium-release theory of general stimulation (see Heil-
brunn, 1037)

This theory holds that ordinary stimulating agents cause the breakdown of a cortical
calcium-containing gel, with the resultant passage to the cell interior of free calcium ions.
It is assumed that this release of calcium from the cortical protoplasm or plasmagel occa-
sions the liquefaction of this laver and that the released calcium upon entering the inte-
rior of the cell causes first a liquefaction and then a gelation of the inner protoplasm
(plasmasol). My results indicate that calcium is involved in the action of visible light on
amoeba protoplasm, but they show clearly that light does not produce the shift of calci-
um ions which results in such a series of viscosity changes in amoeba as is outlined by the
calcium-release theory. Intense visible radiation causes a gelation of both the cortical and
the interior protoplasm of the amoeba. Now, if calcium is responsible for the stiffening
of the plasmagel of the amoeba, this would seem to indicate that light is able to release
calcium from some combination in the interior of the amoeba. In other words, it appears
that in the amoeba there is a source of calcium other than the one in the cortex, a source
that light may be able to affect because of its ability to penetrate the protoplasm of the
amoeba. If there is a source of calcium in the interior of the amoeba, light might be ex-
pected to release calcium from this source and thereby effect a gelation of the plasmagel
even when the calcium content of this outer region has been reduced by immersion in cal-
cium-free solutions. Eventually, the calcium content of the interior would also be re-
duced, and then the light should no longer be able to gelate the plasmagel. Actually, ex-
perimental evidence which seems to support this notion has been obtained with amoebae
immersed in pure solutions of potassium and sodium chloride. Light can gelate the plas-
magel of amoebae that have been immersed in pure potassium or sodium chloride solu-
tions for short periods of time, during which the potassium or sodium probably replaces
only the calcium in the cortex of the amoebae. However, when the amoebae have been in
either of these two solutions long enough for most or all of their calcium to be replaced,
light is ineffective in gelating the plasmagel. Moreover, it is interesting to note that am-
monium oxalate solution, which presumably is much more efficient than potassium or
sodium chloride solutions in reducing the calcium content of amoebae, is much more
efficient in preventing the gelating action of light on the plasmagel. Thus it seems that
there is a source of calcium in the interior of amoebae which persists for some time after
calcium in the cortical protoplasm has been replaced. It is possible, of course, to propose
alternative theories, and the gelation of the plasmagel of amoebae may be dependent on
factors other than calcium: but, as far as these experiments go, they indicate that cal-
cium is involved in one way or another. At present there is no definite evidence as to the
nature of any calcium combination in the interior of an amoeba that might be affected by
light. It maywell be that one of the many types of crystals which can be seen in the proto-
plasm of amoebae (cf. Pollack, 1928; and Schewiakoff, 18¢3) is a source of calcium.

Some of the results presented in the body of this paper show clearly that photody-
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namic action tends to liquefy the protoplasm in the interior, as well as that at the sur-
face, of amoebae. These liquefying effects cannot be due to light alone or to the dye solu-
tions alone, since, as has been shown, light causes gelation of the two protoplasmic re-
gions of the amoeba and since the dye solutions used in these experiments have practi-
cally no effect, in the dark, on the viscosity of amoeba protoplasm. This being true, it
becomes a question of just how the combined action of light and rose bengal or eosin can
effect a liquefaction of amoeba protoplasm. According to the calcium-release theory, a
liquefaction of the plasmagel indicates a release of calcium from a cortical gel or protein-
ate, whereas a liquefaction of the plasmasol indicates that only small amounts of the
calcium released by the stimulant is reaching the interior of the amoeba. In view of the
fact that phthalein dyes, like rose bengal and eosin, have a great affinity for proteins
(see Rosenthal, 1926), it appears feasible that the dyes could combine with a cortical
calcium proteinate and thus sensitize it to light. Exposure to light might then result in
the release of calcium from the proteinate, with subsequent liquefaction of the plas-
magel. But, what about the liquefying effect of photodynamic action on the plasmasol?
Here the main question is whether or not in the light the dyes pass into the cell interior.
If the dyes do not get any farther than the cortex, some of the dye molecules—those not
already combined with protein—may form calcium bengalate or eosinate with the cal-
cium that has been released from any part of the cell. Thus, only a small amount of cal-
cium would enter or remain free in the interior of the amoeba, and this would result in a
liquefaction of the plasmasol (see Heilbrunn, 1928). On the other hand, if the dye mole-
cules readily enter amoeba protoplasm under the influence of light, they might keep the
free calcium content of the plasmasol low by tying up most of the calcium as calcium
bengalate or eosinate, even though considerable amounts of calcium had been released.
Obviously, the validity of either of these proposed mechanisms for photodynamic action
on the viscosity of amoeba protoplasm depends upon the ability of calcium to combine
with dyes under such conditions as exist in amoeba protoplasm. Although any definite
proof of this point must come from future experiments, it should be noted that acid
phthalein dyes do combine with calcium (see Beacall, 1926). In any case, my results indi-
cate that only a small amount of any calcium released in amoebae by photodynamic ac-
tion remains free to produce changes in the viscosity of the protoplasm.

As was mentioned above, the experiments on amoebae represent the first direct study
of the effects of photodynamic action on the viscosity of protoplasm. Obviously, the
question as to whether photodynamic action in general has a liquefying effect on the
physical state of protoplasm can be answered only after more such direct studies have
been made. However, some experiments done on the unfertilized eggs of N. limbata indi-
cate a negative answer to this question. Citrates and oxalates, which presumably re-
move calcium from the cortex as well as bind free calcium inside the eggs, tend to prevent
photodynamic action and other stimulating agents from producing germinal-vesicle
breakdown in the eggs (see Alsup, 1941; Heilbrunn and Wilbur, 1937; and Wilbur, 1941).
In other words, photodynamic action seems to produce germinal-vesicle breakdown only
when the calcium content of the cortex has not been greatly reduced and when most of
the calcium released to the interior of the egg remains free. Such a penetration of free
calcium to the interior of the egg would, on the basis of the calcium-release theory, entail
a gelation of the internal protoplasm-—a situation that would be directly opposed to that
which seems to obtain for amoeba protoplasm. Thus it seems probable that photo-
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dynamic action can either increase or decrease the viscosity of protoplasm, depending on
which living system is involved.

Should viscosity studies show that photodynamic action actually does gelate the
protoplasm of such living systems as marine eggs, the mechanism involved would not
necessarily have to be different from one of those proposed in this paper for the liquefying
action of light-activated dye molecules on amoeba protoplasm. Activated dye molecules
which seem to tie up free calcium might act on marine eggs in much the same way that
dilute solutions of citrates and oxalates do. Wilbur (1941) found that solutions of the lat-
ter two calcium-binding substances can produce germinal-vesicle breakdown as well as
prevent its production by stimulating agents. Thus, substances which remove calcium
from protoplasm and prevent stimulation (gelation of internal protoplasm) can, under
some conditions, act as stimulating agents, i.e., cause gelation of internal protoplasm.
At present no satisfactory explanation is available for this twofold action of citrates and
oxalates. In the case of photodynamic action it might merely be a matter of the degree
to which activated dye molecules penetrated the protoplasm. Gelation of internal proto-
plasm by photodynamic action might mean that few activated dye molecules were enter-
ing the cortex or interior of the cells, and thus few of them would be available to tie up
any free calcium in the cells. At any rate, it must be mentioned again that more investi-
gations are needed before any of these suggestions as to the relationship of activated dye
molecules to free calcium can be accepted.

It has frequently been pointed out that the colloidal behavior of protoplasm is similar
to the colloidal behavior of vertebrate blood (see Heilbrunn, 1937, 1940); and, indeed, in
both cases calcium is intimately concerned with the mechanism of gelation or clotting.
It is interesting to note that the liquefying effect of photodynamic action on amoeba pro-
toplasm finds a parallel in photodynamic studies of blood. Howell (1921) and Sellards
(1918) find that blood-clotting is prevented by photodynamic dyes in the presence of
light.

SUMMARY

1. Centrifuge tests on A. proteus show that intense artificial illumination increases the
viscosity of the plasmagel approximately 3o per cent. This increase in viscosity can be
detected within 1o seconds after the exposure and persists for over 15 minutes.

2. Calcium is essential for this gelating action, since light does not increase the vis-
cosity of the plasmagel of oxalated amoebae.

3. In pure solutions of potassium or sodium chloride the effect of light depends upon
the period of immersion. After relatively short immersions light increases the viscosity
of the plasmagel, whereas after long periods it cannot do so. This is interpreted to mean
that light can release calcium from a source in the interior of the amoeba after it has been
removed from the cortex by the action of these salts.

4. The plasmasol or inner protoplasm of 1. dubia is also gelated by short exposures to
intense visible radiation. This effect can be detected within 1o seconds after the exposure
and persists for at least 3 minutes.

5. The gelating action of light on the plasmasol is prevented by the removal of cal-
cium from the amoeba.

6. In strengths of 1:50,000 and 1: 10,000 rose bengal has no effect in the dark on the
viscosity of either the plasmagel or the plasmasol of amoeba. Eosin in a strength of
1: 2,000 also produces, in the dark, no changes in the viscosity of amoeba protoplasm.

7. Light acting in combination with either of these two fluorescent dyes, i.e., photo-
dynamic action, causes a decrease in the viscosity of the plasmagel of about 23 per cent.
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8. Photodynamic action causes a pronounced liquefaction of the internal protoplasm
or plasmasol of . dubia.

9. All of the liquefying effects of photodynamic action are detectable within 1o seconds
after the exposures and last as long as 28 minutes.

1o. In view of the fact that calcium in relatively small concentration causes a decrease
in protoplasmic viscosity (of the cell interior), it is suggested that the liquefying effects
of photodynamic action are due primarily to a binding by light-activated dye molecules
of most of the {ree calcium in amoebae.
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ONE TEXT FIGURE AND ONE PLATE (SIX FIGURES)

Visible light usnally has very little observable effeet on living systems
unless they contain large amounts of natural pigment. However, as
Raab ('00) accidentally discovered, if some photosensitizing substance
is added to a living system, visible light becomes effective. The changes
produced in living svstems by the eombined action of visible lieght and
a sensitizing substance, usually a fluoreseent dye, are said to be due to
photodynamic action. Since the discovery of this phenomenon, it has
heen studied by nmmerous investigators in various fields and many
interesting results have been obtained. Musele cells, red blood cells,
pretozoa, bacteria, nerve cells, marine ova and various physiological
phenomena have been shown to be markedly affected by photodyvnamic
action. For comprehensive reviews of the literature on the subject see
Tappeiner (709) and Blum (732, "35).

The photodynamic studies on red blood cells have for the most part
heen quantitative in nature, but this has not been true for studies of
this type on marine ova and other eells. The unfertilized eges of Nereis
limbata have proved useful material for quantitative studies of the
action of ultra-violet radiation (see Hetlbrunn and Wilbur, '37: and
Wilhur, "39). The germinal vesicle breakdown which is produced in
these eges by stimulation affords a definite measure of the effeets of
stimulation. The use of this reaction has made it possible to study
photodynamie action in Nereis eges in a more quantitative manner than
has been possible in the eges of other marine forms. The results of
such studies on Nereis eges are presented in this paper.

UThe writer wishes to express his gratitude to Dr. L. V. Heilbronn for his aid and friend-
liness during the preparation of the manuseript, and to Drs. . Moser and K. M. Wilbur for
invaluable assistunee with the photography.

“This investigation was aided by grants from the Julius Rosenwanld Fund.
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MATERIAL AND METHODS

The light source used in most of the experiments was a 1000 watt
Mazda eleetrie bulb mounted in an asbestos-lined wood ventilating
shaft. For the greater part, the light set-up was quite similar to one
previously described (Alsup, '39) in connection with some experiments
involving visible light. The light from the bulh passed through a
circular aperture in the front wall of the shaft and was reflected through
the condenser of a microscope by means of the substage mirror. The
intensity of the light just above the condenser was found to be approxi-
mately 350,000 candle-meters when measured by a Weston photometer.
Heat was removed from the set-up by an electrie fan and a water cell.

The temperature of the room in which the experiments were conducted
varied between 22907 and 25.8°C. from day to day. Kven though the
light was sometimes on for 30 minutes, the temperature around the stage
of the microscope never inereased more than 3°C. over that of the
room. Moreover, the irradiated dyve solutions showed the same con-
staney of temperature.

Only two photodynamically active dyves, rose hengal and cosin, were
nsed in these experiments. Rose bengal was obtained from the Coleman
and Bell Company ; the eosin was a Gritbler’s produet. Stock solutions
of dyves were made up in the proportions of 1 part dve to 2000 parts
sea-water. In the experiments with eosin, only the stock solution was
used. More dilute solutions of rose bengal were obtained by adding
sea-water to the stock solution. In some experiments with rose bengal,
the dyve was dissolved in isotonie salt solutions instead of sea-water.

In the course of each photodynamic experiment, one or two concen-
trated drops of unfertilized eggs from a single female were placed by
means of pipettes in each of several stender dishes or small vials which
contained 5-25 ce. of the dve solutions. Kach dish was then shaken
eently so that the eggs became loosely packed at the center. After the
eges had been in the solutions for 5-25 minutes, they were placed on
the stage of the microscope and were exposed for various lengths of
time to lieht from the 1000 watt bulb. The eges in each dish were
examined at intervals during and after the exposures.

EXPERIMENTAL RESULTS
A. The effects of irradiation without dye

[Experiments were first made to learn if visible light alone had any
effect on the unfertilized eggs of Nerveis. The eges from most females
were unaffected when exposed in sea-water to light from the bulb for
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1-30 minutes, and upon insemination these irradiated eggs developed
normally. However, the eggs of a few females showed a small pereent-
age (1-39%) of germinal vesicle breakdown after long exposures (10-30
minutes) to the light.

B. The effects of dyes without irradiation

Various investigators have found that in sufficient concentration
most photodynamically active substances are capable of producing in-
jurious effects on cells in the dark. This has also been found to be true
in Nereis eggs. In concentrations of rose bengal greater than 1 part in
20,000 parts sea-water, the entire egg becomes stained, some of the
cortical jelly is extruded, the germinal vesicle breaks down and finally
evtolysis sets in. These “dark reactions’ are death reactions. It may
he noted that they ocenr as readily in pure hvdrogen as in air. Much
higher coneentrations of cosin are required to produce the same degree
of reaction. Not only is ecosin in a coneentration of 1 part in 2000 parts
sea-water relatively ineffective in the dark, but some egos can he ferti-
lized and develop into normal larvae while immersed in a solution of
this strength, In the dark 1: 20,000 rose bengal produces no observable
cffects, but the same concentration in the presence of diffuse light does
cause observable changes. Keges cannot be fertilized in this concentra-
tion, and cven if removed to sca-water, the percentage fertilizable is
very low and there is little cleavage. In 1:40,000-1: 200,000 rose hengal
solutions, eggs retain their normal appearance both in the dark and in
the diffuse light and can be fertilized. Indeed, T0-80%¢ of the cggos are
Fertilizable in non-irradiated 1: 200,000 rose bengal solutions and cleave
while still in the dye; many develop into larvae. If inseminated after
removal to sca-water, 80-90% develop.

Althongh eggs which have bheen in 1:40,000-1: 20,000 rose bengal
solutions, in the dark, are not always fertilizable when retuwrned to
sca-water, they are not killed by these exposures. This is shown by the
faet that such egegs can still respond to stimulation by photodynamie
action. Moreover, the evtoplasm was not stained. Shippen ('07), Menke
(’35) and others have found that fluorescent dyes stain only dead cells.
In other words, injury to the surface membrane precedes staining and
subsequent evtolysis, It is quite conceivable that 1:40,000-1: 20,000
rose bengal solutions do initiate some injury or change in the eggs
since some of the eges returned to sea-water become cytolvzed after
insemination. It is interesting to note that if not inseminated after the
removal to sea-water, ecggs retain their normal appearances indefinitely.
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C. Effect of irradiation and dye

(a) General effects of photodynamic action. The first indication of
the effeet of light on unfertilized Nereis eges immersed in solutions of
rose bengal was the appearance of uniform wide spaces beneath the
vitelline membranes. These perivitelline spaces became evident in 1-3
minutes. As the spaces approached their maximum widths, the proto-
plasmic surfaces of the eggs became pulled up into sharply pointed
mounds. These disappeared and the ege surfaces beeame smooth again
in 10-1> minutes after the exposures to the light; by which time much
of the cortical jelly had been extruded. Fxcept for those that evtolyzed
immediately after the perivitelline spaces appeared, the eges showed
germinal vesicle breakdown. Some eges remained indefinitely at this
stage of activation; some became ceytolyvzed; but still others showed a
more striking effect, namely photodynamically induced development.

The best development was obtained in eges exposed in solutions con-
taining 1 part rose bengal in 200,000 parts sea-water to light from the
1000 watt bulb. In these parthenogenetically developing eges, first and
second polar body formation and first cleavage-division showed the
same time sequence as in inseminated eges developing normally in
sea-water. Figure 1 is an activated egg with two polar bodies that were
present 65 minutes after the ege had been exposed in this concentration
to light for 30 seconds. Figure 2 is a picture of an ege from the same
female that was inseminated in sea-water at approximately the same
time. It may be seen that except for the width of their perivitelline
spaces the two eggs are quite similar in appearance. A few activated
cges showed fairly normal looking daughter cells (fig. 3). In most
cases later eleavages were irregular, but many of these parthenogenetic
cgoes gave rise to abnormally ciliated larvae which swam slowly and
showed varving degrees of differentiation (figs. 4 and 5). When some
activated eges were moved to sea-water, development was not better
than that of eges left in the dve solution.

Controls of non-irradiated uninseminated eges in sea-water and in
each concentration of dyve used were made for cach experiment. These
controls whieh were left in the dark or in the diffuse light of the room
never showed any changes from their normal appearances.

(b)) Nuclear breakdomwen as a measure of response to photodynamic
action. All of the photodynamie effeets produced in unfertilized Nereis
coos are variable and depend upon the length of exposure to light and
the concentration of the rose bengal solution. As was mentioned above,
one of these effects; nuclear hreakdown, leuds itself readily to quanti-
tative studies. For this reason only this phase of the response of the
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eogs to photodynamic action was considered in experiments designed
to elucidate the relation of the response to the concentration of rose
hengal and the time of exposure to light from the bulb.

Keges were irradiated while immersed in various concentrations of
rose hengal. The percentage of nuelear breakdown was determined 1-2
hours after the different periods of irradiation by compressing the eggs
bhetween slide and cover glass and counting 100 or more. The results
of experiments of this tvpe are presented in the form of graphs in
figure 6, in which exposure time is plotted against the percentage of
cerminal vesicle breakdown for four different dye coneentrations. Kach
point on the continunous portions of the curves represents the average
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Fig. 6 Graphs, showing percentage germinal vesicle breakdown in Nereis eggs irradiated
for varvious lengths of time in four concenirations of rose bengal,

of fourteen experiments, while cach point on the broken portions of the
curves represents the average of nine experiments. The eges used in
experiments with a given concentration of rose bengal were from indi-
viduals different from those whose eges were used in experiments with
any other concentration. Moreover, the eggs used to determine points on
the broken portions of a given curve were not from the females whose
cges were used to determine points on the continuous portions of
the curve.

As indieated by the graphs, the pereentage of germinal vesicle hreak-
down in eggs irradiated in a given concentration of rose bengal rises
quickly to a maximum as the exposure time is increased. The percent-
ace of breakdown is greater in cgos exposed to light in 1: 200,000 rose



122 FRED W. ALSUP

bengal solutions than in coes irradiated in higher concentrations. How-
ever, the maximal percentages are reached in the latter after shorter
exposures. From the curves for the two lower concentrations, 1: 200,000
and 1:100,000, it may be seen that, once the maximal percentage of
breakdown is reached, it is maintained even when the exposure time is
increased. On the other hand, eges in 1: 40,000 rose hengal solution
show a slight drop and eges in 1:20,000 rose bengal solution show a
considerable drop in percentage of germinal vesicle breakdown when
they are exposed to light longer than is just necessary to produce maxi-
mal pereentage of hreakdown in either of these two concentrations.
Many more eges were found to be eytolyzed in the higher concentrations
of rose bengal after a given period of irradiation than in the lower
concentrations. Since eges which became evtolyzed immediately after
showing perivitelline spaces did not always show germinal vesicle hreak-
down, the low percentage of breakdown noted in eggs subjected to
considerable amounts of photodynamie action is probably to be corre-
lated with the great amount of evtolysis produced under such conditions.

(e) Effects of previously irradiated dye solutions. The experimental
findings reported by various investigators as to the effects produced
on cells in the dark by previously irradiated solutions of photodynami-
callv active substances have not been in agreement, Raab (°00) main-
tains  that acridine solutions irradiated alone arve unable to kill
paramecia in the dark. Ledoux-Lebard (°02) found that previously
irradiated cosin solutions kill and eytolvze parameecia. Moore ('28)
contends that light acting upon cosin separately forms a toxie com-
pound which is able, in the dark, to kill but not to evtolyze the eges of
the sea urchin, Strongylocentrotus purpuratus. On the other hand,
Pereira ('25) was unable to kill Arbacia larvae by using previously
irradiated eosin solutions. In view of these and other discordant results,
it was thought worth while to investigate the effeets of such solutions
on the eges of Nereis,

Flosin solutions containing 1 part dye in 2000 parts sea-water were
exposed for 20-25 minutes to light from the electrie bulb or for 30-45
minutes to sunlight. Rose bengal solutions containing 1 part dve in
20,000-200,000 parts sea-water were exposed for 20-25 minutes to arti-
ficial licht or for 30-60 minutes to sunlight. All dishes of solutions
cxposed to sunlight were allowed to cool on a sea-water table for 15-30
minutes before eges were added. Keos were added to the solutions
exposed to artificial light 1-3 seconds after the exposures. After the
ecges had been in the dark in the irradiated solutions for 1-2 hours,
they were examined for photodynamic effects,
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SNolutions of rose bengal which had been exposed to sunlight or to
artificial lieht produced, in the dark, no immediately observable effects
on eges. However, when eges were removed from previously irradiated
1: 200,000 rose bengal solution to sca-water and inseminated, it hecame
evident that the irradiated solution did have some effeet on the eges,
Many of these eges cleaved irregularly or evtolvzed; whereas eggs
transferrved to sea-water from non-irradiated dyve solutions of the same
concentration cleaved regularly and did not become eyvtolyvzed upon
insemination.  After long exposures (1.0-3.0 hours) to sunlight,
1: 20,000 rose bengal solution loses most of its red color. Such a bleached
=olution had little if any effeet on the eggs and sperm of Nereis. This
i< shown by the fact that eggs could he fertilized in and would eleave in
the bleached solution, whereas this was not true in unbleached solutions
of the same concentration.

Previously irradiated cosin solution did produce, in the dark, some
observable effects on the unfertilized eggs of Nereis: As many as 70%
ol coos from some females showed germinal vesicele breakdown, but in
most cases the percentage was much smaller (8-309): a few eggs
hecame stained and evtolvzed. On the other hand, when eggs were
irradiated together with ecosin, practically all of them showed germinal
vesiele hreakdown; some cleaved; and many were subsequently evto-
Ivzed. The stock solution of cosin used in these experiments was not
hleached to any perceptible extent by exposure to sunlight for 1 hour.

D. Chewmical factors affecting photodynamic reactions

(a) Effect of lack of oxygen on photaodynamic reactions, Considerable
evidence has accumulated to indicate that photodynamic reactions re-
quire the presence of moleeular oxyegen (see Blum, '32). Experiments
with the eges of Nereis show that the changes produced in these eggs
by rose bengal and light or by eoxin and light do not take place in an
atmosphere of pure hydrogen.

Kegs were placed in a drop of 1:20,000 rose hengal solution or of
1: 2000 cosin solution on a glass slide which was inverted and sealed
with vaseline to the top of a small Englemann ¢hamber. The chamber
rested on the stage of the microscope in such a wayv that the hanging
drop was over the condenser of the microscope. Hydrogen was washed
by passing it through water and then purified by passing it over hot
platinized asbestos. After the hydrogen had been passing through the
eas-tight chamber for 40-50 minutes, the eges in the hanging drop of
dve solutions were exposed to light from the 1000 watt bulb for 10-23
minutes. These irradiated eges were kept in the hvdrogen atmosphere
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for 60-90 minutes and were examined at various intervals with a low
power objective. Fifteen experiments of this type were carried out.
No photodynamic effects, whatsoever, could be produced in an atmo-
sphere of pure hydrogen. As controls for these experiments, coes in
hanging drops of 1: 20,000 rose hengal solution and of 1:2000 eosin
solution were irradiated for 5 minutes in air. These control eges showed
extensive photodynamie changes even before the irradiations were over.

(b) Effect of KON on photodynamic reactions. Experimental results
such as were presented in the preceding section of this paper indicate
that photodynamic reactions are oxidative in nature. Besides, Wohl-
cemuth and Szorenyi ('33); Kosman and Lillie ('35) have found that
photodynamic action inereases the oxveen consumption of various cells
and tissues. The conflicting results (see Blum, '35) which have been
reported by various workers on the effect of evanide on the production
of photodynamie changes indicate that the inereased oxveen uptake due
to photodynamic action i= different from the uptake of oxyveen in normal
tissue respiration. Indeed, my experimental results show that photo-
dynamie reactions oceur readily in Nereis eggs poisoned hy KON,

Two solutions containing KON and rose bengal were made up in
sea-water. One solution contained 1 part dyve to 20,000 parts sca-water
and 0.01 M KCN, a concentration of KON which completely inhibits
normal respiration in marine ova (see Barron and Hamburger, '32).
The other solution contained 1 part dye to 200,000 parts sea-water and
0.01 M KCN.

Fees irradiated in both of these solutions showed wide perivitelline
spaces and germinal vesicle breakdown: some were evtolvzed., The
results in table 1 show that KON angments photodynamic nuelear
bhreakdown. Furthermore, it may be seen that the percentage of nuclear
hreakdown is more consistently angmented by KON when the eges are
ummersed in the higher concentration of the dve than when the coes are
mimersed in the lower coneentration. Control eeos loft in the dark in
these solutions containing WCN showed no nuelear breakdown.

(¢) Photodynamic and dark reactions in calcivm-free solutions,
Germinal vesiele hreakdown due to photodynamic action in Nercis cows
is to some extent dependent on caleivm. This is evident from the resulis
of some experiments in which eges were first immersed in eitrate solu-
tions, which presumably removed caleinm from the outer laver of the
protoplasm, and were then exposed to photodynamic action in solutions
containing no caleinm. These results are presented in table 2 in which
the values in the third and fourth columns are to he comparved with
those in the fifth and sixth columns, respectively. As may he seen from
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the table, small pereentages (0-189 ) of the eges which were immersed
in an isotonie solution of potassinm citrate for 10-14 minutes and were
then removed to a solution of rose hengal in isotonie potassium ehloride
(solution 1) showed gecrminal vesicle breakdown when subjected to
photodynamic action for as long as 10 minutes. Furthermore, it may
he seen that if eges were removed from the potassimm-chloride-dye

TABLE 1
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solution to sea-water containing rose bengal (solution 11), their germi-
nal vesicles were readily broken down when they were exposed to photo-
dynamic action for 0.50-2.0 minutes.

When cees were removed from sea-water (or isotonie citrate soln-
tions) to isotonic citrate solutions containing small amounts of rose
hengal, all of them hecame stained and some showed germinal vesicele
breakdown (see table 3). These chanees oceurred in the dark and were

always accompanied by evtolvsis,

TABLLE 2
Showing the effect of citvate treatment on e perecntage of noelear brealdown tn cgys

caoposed Lo plhotodynamic action®

Solution | 1 part rose bengal in 200,000 parts 0,53 M KOl
Solution IT — 1 part rose bengal in 2000000 parts sea-water
IMMERSION PERIOD OF [RRA- e BREARDOWN TN PERIOD OF TREA- o BREARIMAWN IN
NUMEER OF : BIATION OF EGGSE  BGGS IRRADIATED LN BIATION OF ) EGUS TREADIATED [N
EXPERI AFTER REMOVAL SOLUTION | AFTER  APTER EEMOVAL SOLUTION 1 AFTER
MENT N 1 REMOVAL FROM TOSOLUTION 1] REMOVAL FROM
(MINUTES) (MINUTES) K-CITRATE (MINUTES) SOLUTION |
I 11 } 4 2 80
Il 110 2 7 2 S0
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v |4 10 18 2 100
v 12 a 7 2 82
Vil 12 10 0 2 an
Vil 11 110 1] 14 g8
VI 1 1 1l 075 i
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UTable 2 shows only results with potassium salts. Similar rvesults were obtained with
sodium salts,
TABLE o
Nhowing the perecilage af wielear bre aledown in CHas e s d inoeitteate solutions whieh

conlain small amonnts of rose bengal

Solution A 1 part rose bengal in 200,000 purts 035 M Keeitrate.

Solution B——1 part vose bengal in 200,000 parts 035 M Na-eitrate,

NUMBER OF PERCENTAGE NUCLEAR
EXPERIMENTS BREAKDOWN OOCCTRREING
BN IN THE DARK

1.1
4 Egos removed from sea-water to solution A o8
70
a1
| Eggs removed from sea-witer to solution 13 0y
2 Fggs removed from 0035 M Kecitrate to solution A S0
22
31
a Fggs removed from 0035 M Na eitrate to solution I 00
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DISCUSSION

According to the calcium-release theory of stimulation (see Heil-
hrunn, '37), free caleivm must be present in the cortical protoplasm
bhefore a eell can respond to ordinary types of stimulation. When an
unfertilized egg responds to stimulation, it usnally does <o by beginning
maturation, In the eges of Nereis limbata one of the first steps in
maturation consists of the bhreakdown of the germinal vesiele. The
results obtained by Heilbrunn and Wilbure (737) indicate that the nuelear
hreakdown which can be produced in this ege by ultra-violet radiation,
sodinm c¢hloride or potassium chloride, is dependent upon caleium in
the cortex of the ege. The data presented in the preceding seetions of
this paper indicate that photodynamic nuelear breakdown in this ege is
also conditioned by caleium release from the cortex. In view of the faet
that some Nereis eggs could he evtolvzed in ealeium-free solutions by
photodynamic action, it cannot be held that all photodynamic effects in
these eggs are dependent upon ealeium. It should be noted that at least
one imvestigator, Moore ("28), has suggested that photodynamice action
affects the caleium balanee in cells. He based his sugeestion on his
finding that when developing eges of the California sea urehin, Strongy-
locentrotus purpuratus, were subjected to photodynamic action, the
larvae arising from the eggs showed aberrant skeletons.

Under at least one set of conditions germinal vesiele hreakdown can
be produced in Nereis eges from whose cortical protoplasm caleinm
has been removed. FKees which had been immersed in isotonic eitrate
solution showed nueclear breakdown when they were transferred to
isotonic citrate solutions containing very small amounts of rose heneal.
Since this particular breakdown could oceur in the dark, it cannot he
considered a photodynamic effeet. Rather, it would seem that the eitrate
potentiates ““dark reactions™ in the eggs, that is to say, concentrations
of dye which do not produce observable effeets on the eges in the dark
can do so when acting in unison with the citrate.

Tennent ('38) and others have concluded that sunlight also raises
the effectiveness of dilute solutions of photodynamically active dyes to
the level of results produced by strong solutions without irradiation.
In other words, they seem to think that photodynamice reactions are
essentially the same as “dark reactions.” However, the results pre-
sented in this paper and those obtained by some other investigators
indicate that the two tvpes of reactions are produced in different ways.

In all concentrations of rose bengal used, the surfaces of eggs seemed
to be colored as if the dyve were adsorbed there, but as far as could be
detected with the naked eve, rose hengal and cosin solutions did not



128 FRRED W. ALSUDP

stain the inner protoplasm of uninjured Nereis eges.  Fegs that
appeared stained invariably showed some degree of eytolysis. These
findings are in accord with the results of other investieators and it is
quite likely that only the dye molecules adsorbed at the surfaces of cells
are involved in photodynamic reactions (see Blum and Hyman, '39).
Photodynamic effeets such as the photodynamie activation which has
heen reported in this paper for Nerveis eges and by Lillie and Hinrichs
(723) for starfish and sea urchin eges would therefore seem to be
sccondary effects of some primary action at the surfaces of ¢ells. Ponder
('35) has shown that in sufficient concentration rose bengal has a lvtic
effeet on red blood cells. Sinee the nuelear hreakdown produced in the
dark in Nereis eges by strong solutions of rose hengal was always accom-
panied by visible staining of the protoplasm, it is quite probable that
the dye molecules destroy the nuclear membrane by dirveet lyvtie action
alter having altered or destroyved the egg membrane and the evtoplasm,
I other words, in the “dark rveactions™ the action does not appear to
he confined to the surface of the eggs. An oven ereater difference he-
{ween the ““dark reactions™ and photodynamic reactions in Nereis egos
is that the former ocenr as readily in pure hyvdrogen as in air, whereas
the latter do not ocenr in pure hydrogen. This finding is in accord with
that of Blum and MeBride ('31) who showed that stronge solutions of
cosin can produce hemolvsis of red blood cells in the absence of free
oxvgen but that this is necessary for photodyvnamic hemolysis. Thus
it would seem that the mechanism of the two types of reactions involving
photodynamically active dves are quite different.

It is evident that photodynamie changes in cells are related to oxida-
tion, but the exact nature of the relationship is not known. Some
workers maintain that the dye molecules activated by light transfer
their energy of activation to oxyvgen molecules which then oxidize cell
constituents.  Kxperimental results obtained when Nereis eges and
other cells have been placed in the dark in previously irradiated dye
solutions make it necessary to conclude that either the activated dye
molecules or the activated oxygen molecules retain their energy of
activation for many minutes. Gaviola ('27) has presented results which
indicate that the lifetime of an activated dye molecule is of the order of
10 to 10 % seconds. I this estimate i accepted, it would seem on the
basis of the experiments with previously irradiated dve solutions, that
the oxygen retains its energy of activation for quite some time. As yet,
however, no convineing evidence has been offered to support this par-
ticular point. Menke (°35) and others believe that light converts the
dve into a photocompound capable of producing photodynamic effects
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in the dark. In contrast to the activation theory, this photocompound
theory does not afford any explanation of how oxyvgen is involved in
photodynamie reactions. However, neither of these two theories fur-
nishes any suitable explanation of the finding of Bier and Silva ¢ Rocha
(’35) that photodynamic hemolysis is augmented by KCN, or of my
results which show that photodynamic nuclear breakdown in Nereis
cegs is also inereased by KON. Undoubtedly more investigations are
necessary before we can have a complete explanation of the intimate
mechanisms ol photodynamic action.

CONCLUSIONS AND SUMMARY

The following conclusions have been drawn from the results which
have been presented m the preceding pages of this paper:

1. Visible light acting alone has very little effecet on Nereis cges.

2. In sufficient concentration rose hengal kills and stains these cges
in the dark.

3. Light activates unfertilized Nereis coes immersed in weak solu-
tions of rose bengal or cosin. These activated eges throw off polar
hodies and in some eases give rise to ciliated larvae.

4. One phase of this photodynamice activation, nuclear breakdown,
varies quantitatively with the concentration of rose bengal and the
time of exposure to light.

2. No photodynamic effects can be produced in Nereis eges in an
atmosphere of hydrogen.

G. In the dark, strong solutions of rose benegal produce their effects
on Nereis eggs inoan atmosphere of hvdrogen.

7. Photodynamic nuclear bhreakdown is aungmented hy KON,

8. Photodynamice nuclear bhreakdown is markedly reduced when the
caleium in the eges has been reduced by means of citrate solutions.

9. Nereis eggs become stained and show nuelear breakdown when
immersed, in the dark, in isotonic citrate solutions which contain very
simall amounts of rose bengal.

10. Only injured and dead Nercis eggs arve stained pereeptibly by
rose bengal and ecosin.

11. Previously irradiated cosin solutions produce, in the dark, small
amounts of nuclear breakdown and even smaller amounts of evtolysis
in Nereis cegs,

12, Previously irradiated weak solutions of rose bengal produce no
mmmediately observable effeets on unfertilized Nereis eges,
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PLATE

Plhiotomicrographs of living Nereis lmbata cggs.
Photodynamieally aetivated egg showing two polar bodies, Note the wide pervivitelline spaec,
Normal fertilized egg showing two polar hodies,
Aetivated egg which has eleaved quite regularly,
and 5 Ciliated larvae which have avisen from aetivated ege,
Norvmal untfertilized egg.

Note the larvge germinal vesiele,
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