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REQUEST TY THE PRECIDENT AND FRLLOWS OF LLRVARD COLLRGE

TC THE OFFICE OF NAVIL REGFARCH FOR FUNUS IN SUPPORT OF MEDICAL REGFARCH

1. Introduction

On Junc 1, 1946, with the joint suprort of the Office of Naval
Research and Horvard University, the Bionhysicrl Laboratory wos esteblished.
Since then, within the laber~tor;, »nd in the Deprrtments of Fiologicual
Chemistry, the Tumor Diagnosis Clinic, znd the Collis P. Huntington Memorial
Hospital, therc hes develored an inerezsing anonunt of reserrch on medical

problems, studied by the utilization of icotope:. This nresent request for

? an extension of the grant from the 0ffice of Navil Resc:irch for two additioneal
jeers is supported by a reviéw and swaery of the work alreody accomplished.

A report has rlrerdy been submitted coﬁering arogress to July 1, 1947, which
provides a complete list of projects undervey and comrleted. This list ex-
tended and brought up to drte is submitted as » sepurate status report. fs
this second yeur of the initial contract nroceeds, it is reasonable to ex-
pect thot many of the projects in that list will be completed, cud new onec
will be undertcken.

In generel terms, the proposal for an extensicn can be swmmarizoc
by quoting an extract from the present contract (N5ori-76, "roject 7), as
follovs:

(a) Recesrch with irotopes on medical problems, develerment of

techniques for the metsurement of isctopic concentrations on
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biological material, training as required of other research
grouns and fellows or students iﬁ isotopic techniques, end
advice and assistance of research groups with their problems;

{b) rescarch on euzyme action, quantit:tive histochemistry, and
use of isotones to study the metubolism of organic substnnces
of mammalian tissues;

() investigations of radioactive isotones for potential use us
thereneutic and diaguostic agents, inecluding applicstions to
the treatment of maliznsncles of various types; and

(d) study, by means of suitsble isotopesn, of the wetrbolic activi-
tiec of living systens, both =s tisiue cultures and in the in-
teet animol,

It must be eaphasized that the work already completed has nrovided
the argenizntion with considersble expericnce in treining new personnel in
the hsndling und use of isotonen. In rddition to the normel trrining progrrw
ot the Univercity, o linmited npumbor of qualified JJavy rersonnel could be rc-
cented, should thir be desirable, ao siudents in the specie!l resecreh tech-
nicues develoned,  fcceoptonce of such students would be mubjicet to their
meeting the requircucents of the Harvard iedieal Cchool and tlie freulty head
of Lthe projcci.

One aspect of trajning descrvel specinl ficttion:  edvice ond onsic -
ancn iz bheine rendercd to other roccareh grouns wha sre anxicus to hecome nc-

quainted with these technicues. Problems involving the rctive cooperstion
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of the Biophysical Laboratory, for examnle, #re now being nursued with:
Denartment of Chemistry
Harverd University

Department of Biolngy
Harverd University

Dencrtment of Surgery )
Massachusetts General Hospitol

Department of Neurosurgery
Massachusernts General Hoswital

School of Dental iledicinc
Harvard Univerusity

Department of Hutrition

School of Public Health

Harvard University

Lenartment of Industricl Hygiene

Schaol of TMublie Herlth

Hrrvard University
Furthermore, informel tdvice -nd nssictence heve becn rendored to meny of
the hnupitals in the Boston rre:, including cther drorriments in the Massa-
chncetts Generel tiosnmital, the Beth Isroel Hoonitel, The Boston lLying-In
Hosnmitzl, snd the Boston City Hospital. Duch cooperction i considered to

be en intezrsl port of the nrogrew ond will continuc to the extent that the

faciliiies of the Disvhyosienl Luhoratory con provide.
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2. Iptroductors Remurks on Budgct Hequest

2.1 The present rcquest for o two-yerr extension is for & sum
of £226,764 distributed as follows:
2.1.1 Net tudget, excluding recovery of salaries for senier

nersonnel and overhend.,

6/1/48 - 5/31/L9 6/1/49 5/31/50
Biophysical Laborctory (3. Grey,
DeWlitt Otetten, Jr., A. K.
Solomon)

A. Beird Hastings
Shields Warren ) €

Joseph C. fub

2 l 2 Recovery of salaries for scnior personnel
| 6/1/48 - 5/31/49  6/1/49 - 5/31/50
Bioéhysical Laboratory
S. Grey
DeWitt Jtetten, Jr.
A. XK. Sclomon
s&e. Baird Hestings

Shields Terren

Josenh C. Aub

Pensions (4% of seleries)
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2.1.3 Tverkeszd ot provisionnl rote of 7,25%

e ~

fdditional overherd of 6.757 now heing detrimined

Grond total

2.2 The ceountri~t, in force from June 1, 1946 to ay 31, 1944, wos for

a sum of €173,1€0, distributed among the severrl coonereting nrojects

| as follovs:

1946 - 1947 1947 - 1948
Eiophysical Laboratory

e

Ao Brird Hastings ’ .
i Shiclds Varren
9 Jozeph C. Aub
2.3 The incresse of £53,610 in thc amount reauested for the two-yerr

period (£26,805 per rear) is accounted for by the folloving items evelu-
ated on & one-yenr basis:
(2) Increase in salary to non-senior ucrsonncl
Bionhysiczl Leboratory
iesistants to A. Baird Hastings.

Assistants to Shields ®arren

Assisinnt: to Joseph C. fub

{o) University overhcad increcse 6,702

(¢) Inclusion of selary items to reimburse the University
for timc srent by senior nersomnel
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(d) During the tenure of the existing two-year contract, it wrs found
necessery to increose the funds allocated to srlaries of technicrl ver-
sonnel. This trensfer wos made from funds originelly allocated to sun-~
plies nnd not used during the first year of the contrrct. Specifically
in thc cese of the Biophysicel Laboratory, this reallocation of funds
wes npproved by the Office of Naval Resesrch end amounted to an increase
in the allotment for salary for non-scnior personnel of §15,956 per yeer.
This increrse in funds for technical cssistence over that projeéted in
the originnl estimete has proved cssential for the adequate prosecution
of.thc work.

In the present request for renewal of contrsct, it is requested that
this existing ~llocntion of funds for technicrl personnel be continued.
The present scrlce of work cnn thereby be mrintnined.

It should bc noted that this does not constitute an exprnsion of the
existing nrogram of work, but only its meintennnce nt its present level.
For e¢xrmple, ngnin in thc specific ersc of the Bionhysicel Laborstory, tne
budget attached ns Exhibit & to the Trogress chort»for 1946 - 1947, shceric
a proposed expenditure of 854,139.42 in 1947-19/8 without overhesd. 1T7.
figure is to bu compared with the present request in 2.1.1 for $53,898
without ovcrﬁo?d, for 1948 - 1949.

For these reasons, an incrersce An funds over the »revious aver:ige

for 1946 - 1942 in the following amount is requosted:

Bioonhysical Leboratory M, 548
Project of 4. Beird Hestinge -
Projcect of Shields Warren 3,282
Project of Josenh C. Aub 1,333
813,163
Ttems (2), (b), (¢) from Page 5 13,642
Totel $26,805
3 ‘ -.‘._'rl""
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2.4 It i- anticinated thet & surplus will exist in the funds of the
present contract at its exniration on Moy 37, 1943. An anproximete es-
timate of the amount of this surplus cen be provided » few menths in ad-

vence of this deote, should the Office of Navel Reserrch so desire.
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opeeiflic Pronocsal from Biovhvsicel Laboratory, Harvard Mediccl School,

ceymour J. Gray, DeWitt Stetten, Jr., A. K. Solomon

3.1 General

3.1.1 TFicld of resecrch

Conduct rescurch with isotopes on medica)l problems, dcvelop
technigues for the mcusurément of isotope concentrations on blologi-
cal materinl, be aveoilnble for treining other research groups and
fellows or students in isotopic techniques end sdvise and assist
other resesrch groups with their nroblems.
3.1.2 Previous work in-the field of resenrch

Jee Stetus Renort.
3.1.3 Other research progrems in laboretery

Studies on the mechanism of the formationﬁof gastric hydro-
chloric acid; studics on the upteke of phosrhorus by normal brein

end by brain tumors. ‘

’,

3.2 Outiine ¢t Project -

3.2.1 Objcct of resea;ch

Continuation of problems described in Status Report.
3.2.2 Procedure

Continuetion of the development of technicues for the meas-
urement of radioactive end stoble isotopes, ¢nd the use of these
tcehnicues in the study of intermediery metabolism and other bic-
logicrl nroblems.
3.2.3 Fxpected durstion

nguest for two-yesr neriod. It is our hope to continue re-

seerch in these and related subjects for st least ten yé?fﬁ)ﬁ AR(}*‘VES
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3.2.4 Gotinrecter's oresaonl {eeilitics
£ el -equipped lrburrtorf for the seperstion end meoiure-
ment of racioactive isotencs ind the meesurenent of sterble irxctopes.
Aiologicrt and chericrl laborriories for the synthesis ot iracer
mrrked procursors and for their cpplicetion te biochemicol nrohlems.
3.2.58 Additionzl foeilitics nceded

Non: except o5 indicnted in the tadget below which covers

the routine onerastion of the fncilities nt present aveilable.

3.3 DPersonnel

3 I'h.D. assistonts (onc rot named) “10,500
Scnior technicinn 3,350
Seeretery 2,200
4, Junior technicians 7,600

(Cosuel employces)

Taborntory helper ' 700
Student, assistsntz and summer help 3,600

Outs%dc consult?nts 1,000

28,950
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Page 10
3.4 Budget Per Year
3.4.1 Salaries $28,950
3.4.2 Pensions (4% of total selaries) : 1,152
3.4.3 Hoterial expendable
Isotences 3,500
Glnsawore #nd chemicels (gcncral). 4,000
Mointennnce of electronic cquinment 2,000
Construction of clectronic ecuinment 1,300
...... Animels 1,000
Tools __300
12,600
3.4.4 Cnpital cauipment
Countcrs ¢nd equirment for radio- 3,000
sutographs, ctc.
Conital cquinpment {or cheniccl worlk
as, for exemple: nletinum were, cen-
trifuge, still, nolrrimecter, vH meter,
shserption spectrophotometer, cte. 2,500
liealth protection cguipment 500
6,000
3.4.% Other cxpenies
Aninmal enre 1,000
Herlth protcetion nervice 590
i Supnlics, stetionery, rte. 1,200
Long distnnce telephone 300
Postege and expross 300
Travel 1,000
Tnsurznce 390
fiow: v nnd altereotiens 500
5,190
3.4.6 Total proposced cost ¢53,893
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4. Specific Pronosrl from A. Baird Hostings, Dencriment of Biologmicel
Chemistry, Harvard Medical School

L.l Gencrzal
——

4.1.1 TField of rescarch

Conduct research on enzyme rction, au-ntitrtive histo-chemistr
and usc of isotones to study the mctabolism of orgsnic substances in
memmalian tiséucs.
4.1.2 Previous work by institution in ficld of rencrreh

| Scc Status Report.

4.1.3 Other rescarch urogrrus in the denrrtrent

Numcrod;'resuﬂrch nroblenz sre beihg crrried out in the De-
partment of Bioclogical Chemistry in the ficlds of (1) enzymc chemis-

; try, (2) intermediary metobeliom, :nd (3) cuentitstive histo-chemict

4.2 Qutlinc of Troject

e

L.l Dbicet of rescarch
Continuation of problcms jn 54rtus Renort.
4L.2.2 Proccdure
~ ‘ Cortinuation of thec uie of bhiochcmical :nd rodiochemicrd me'
nds in the study of interacdinry motcbolicm,
4.2.3  Fzxuected durotion
Peguest funds for twc-yo r warniod. (T is our none to contiiu
resieren oan Liese rnd rrl:téd sat:jects for ot lerst ten yeoro.
4.2,/ Centrretor's —resint freilitics
Yo ll-cquinred biocheriztry laborntory. Blovhysicsl Lrbora-

tory's ircilitics 1t our disosul,
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L.2.5

sonrch

hdditional freilitics nceoded

[y

Pagc 12

lionc beyond the usual freilitics reouired to cerry out re-

as d-triled nbhove.

4.3 Personnel

4.4 Budget

Organic chemist, Th.D.
Rescrnreh assistant

Per Year

Lol
4.L.2

Lohl3

B 1.,-4-/5

VAVAR

L.l.6

0013b32

Salaries
Pensions (4% of totsl salaries)
Moterial expendable
ilagswarc and choemicels
Animals and carce
Cupnitel cquinment

Snecial couipment for O 14
counting

O er oXpensecs
Travcel

Tusurance
Repnairs »nd nltcreations

Totnl »roposcd cost

3,600

3,000

£6,600

26,600

264‘
¢1,600
750

) 2,350

‘ 500
250
66
220

566

£10,280
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e S. 3pecific Pronosal from Shiclds Warron, Laboretory of Petholqgi,gﬁ the
R servard Cancer Commission, Herverd lodlcal school ~nd N
roswmital, Boston 15, Mess.

. E. Deusconcss

5.1 General N
5.1.1 Ficld of research
Investigete redioactive 1)ot0ﬂcq for notinticl usze as there-
peutic and diagnostic agents.
5.1.2 Previous work in ficld of rescarch
Sce Status Report.
5.1.3 Other rescarch nrogrems in the denartment
Nﬁmcrous rescerch problems arc being errricd out in the i
of pathology with special refcrence to melignancics,

5.2 Qutline of Project

5.2.1 Otjiect of research

Continuation of problems in Status Renort.

5.2.2 Praocedure

Ccstinuation of the uses of rrdiochemicol snd histologicrl
methods of study of the action of rodiocactive isotopcs os there-
peutic and diagnostic agents.

5.2.3 Expucted duration
kcauest funds for two-year period. It ic our hope to con-

tinue reserrch on thesc rnd relried sublccts for at least ten yeore.

5.2.4 Contrector's prescnt facilitics

€E€9E100

Well-equinped pathologicel laboratory.

5.2.5 Additionrl frecilities needed

-

Nonc beyond the usunl fucilltles reaulred to cargy out rc

-search as detailed above.



<

5.3

S|
~

0013b3y

Personncl

Reszcerch acsociate
Hesearch associcte
Technician
Technician

Budgct‘Per Year

5.4.1 Seleries
5.4.2 Pentnions (4% of total salarics)
5.4.3 Mnterial expendeble

Chemical supplics

Animals and animel supnlies
5.4.4 Cnapital equinment

Counting cquipment
4.5 Other oxpense

Tnsurance

Travel

Office supplics, postoge

and cxpresu

5.4.6 Total proposcd cost

Page 14

$4,000
2,400
2,400
2,100
$10,900
410,900
436
1,000
2,000
3,000
500
£
400
600
1,12
415,962
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6. Specific Pronoszl from Joscph C. fub, Medicel Loborstories of the Collis 2.
Huntington Memoriul Hosnitel, loceted ot Massschusetts Genersl Hosnital,
Boston 14, Mass.

6.1 General
6.1.1 Ficld of rescearch

Study by means of suitrblc isotopes the metsbolic ectivities
of living systems, both as tissuc cultures and slices #nd in the in-
tret animel.

6.1.2 Previous work in field of rescarch

See Status Recport.

6.1.3 Other rcsearch programsAin thce department

Sceveral nrojects ore dircected towrrds {rators involved in .
grovth of both normal end crncer tissue.

1. FEndocrine effcets on growih of normal tissues such as
regencrrting liver, #nd the nntlers of dcer. Their effccts on tumn -
growth »nd mctubolism narticulrrly on brerst rnd nrostrtic tumors.

2. Intrscrllular enzymcs deturmined biochemienlly end crte-
chemienlly. Their changes as observed in the above tiscuec.

2. The influencc of age, cirrhosis, irritrtion ¢nd other
deviations on the rescnerction of deplcted liver.

6.2 Outline of I'rojcct
6.2.1 ©Cbjcct of rascrreh

Continuation of nroblems in Strtus Report.

6.2.2 Trocudurc

Continustion of the uscs of picchemical and rediochemicel
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methods of the study of metabolic sctivities of living systems, both
25 tissuc cultures and slices end in the intact onimsl.
6.2.3 Expected duration

Request funds for two-ycer pcriod. It is our hope to con-
tinue reserrch on these and relafed subjects for at lesst ten yesrs.
6.2.4 Contractor's nresent facilitics

Well-cquinned leborntories for cnimel experimentetion end for
2ll the investigetions now in progress.

6.3 Personncl

One essistent 84,500
One assistent 4,000
Two technicians 4,000
, $12,500
6., Budget Per Year
6.4.1 Salaries $12,500
6.4.2 Pensions (4% of totel selaries) ‘ 500
6.4.3 Moterial expendable
Chemical supplies, glhsswrre,
animals 700
6.4.4 Other expcnse
Insurance 133
Travel . 200
6.4.5 Totnl proposed cost $14,033

0013b63%
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