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February 27, 1947

Colonel G, ¥. Beeler

Acting Mearager

¥adison Square Ares

United Stated atomie Energy Commission
P, 0., Box 42, Station F

¥ew York 16, Rew York

Desr (olonal Beelar:

Ve are enclosing herewith three copies of the "Proposed Research
Program and Budget™ for the Rochester Projeest of the Atomio Energy Commission
for the fiscal year July 1, 1947 to July 1, 1948. You will note that this
presentation is divided into six gections es follows: (1) organizational
Chert; (II) Introduction; (IXI) Divisionel Research Programs and Budgets;
(Iv) adminigtrative Division Budget; (V) Overall Budget, Rochester Project;
and {VI) Propcsed Educational Program.

We wish to e¢all the Commission's attention to several factors
which have mede operation of the Rochester Projeet during the past year
mest diffienlt, WTith the termination of the war and with an inereasing
instead of & decreasing degree of uncertainty as tc the duraetion of the
Projeet, it has been very diffieult not orly to secure but to retain the
high type of scientific personnel we desire.

It is our feeling that if the Rochester Projeect is to be main-
tained and is to continue to advance the science of atomic ensrgy in refer-
ence to health physios, radiation biology, and the pharmacology and toxi=
colegy of projeot materials, we must be allowed a good deal of latitude to
investigate baslic problems both directly snd indirectly related to the
Atomic Emnergy Commission, It is evident thet the emphesis of our work
should now alter from a production, routine testing basis to a fundementsl
research basis related to health protection of the persomnel of the Atomio
Energy Commission, the publle in general, and to the utiliszation of the
producte of muclear snergy for the advancement of biological and medicel
science,

It is well recognized that a certain amount of routine work must
be ecarried ocut in the fields of radiation blology and pharmasolozy in order
that the Atomiec Energy Commission may meintain the high standard of protec-
tion which has already been accomplished in the past. 4 earsful perusal of
the submitted program will suffice to indicate our recognition of this faet.
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Colonel G. ¥, Besl o gl February 27, 1947

Ve feel it is desirable that commitments in the fubure be made
on a long~term basis, perhaps a minimum of four ysars, in order to maine
tein a staff of highly skilled individuals,

The senior members of the Rochester Projeoti have given s great
deal of thourght to & proposed eduecstional progrem, It is our firm convie-
tion that such a program is of paramount interest tc the Atomic Enerpy
Commission and is ome which should be inaugurated as soon as ap overall
policy can be established. We wish o emphasize that the proposed educaw
tional program which we have outlined under (VI) of the enolosed presenta~-
tion doss not necessarily represent the opinions of the Administrative
Offices of the University of Rochester but are merely the thoughts, ideas,
and hopes of the Rochestsr Projeet perscnnel, It is submitied at this
time for your peruasal and consideratiorn as a besis on which to formulate
a future educational program ir collaboration with the University as s
whole,

Very sinoerely yours,

Andrew H, Dowdy, M. D., Director
Rochester Project .
Atcmie Energy Commission
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2.

iI,

INTRODULCTIODN

A. PHARMACOLOGY AND TOXICOLOGY DIVISION,

the funotion of this Division is to determine the toxicity and

pharmecolory of the none-radicaotive chemioals and compounds of interest

to the Atemic Energy Commisgion during the course of productlon end utili-
zation of atomic power and related products., Such ax undertaking necessi-
tates an extensive bioclogioel program supported by intensive astudlies into
the ohemiocs) and physiocal propsrties of the vericus compounds, thelr mode
of action, distribution, and storage in the body, and their mode aend mte
of elimination from the body., A fundamental understanding of these mecha-
nisms of sotion is imperative if intellligent prophylsotic and therapeutic

‘messures are to be developed,

B. [DIVERSIFIED PROBLEMS DIVISION:

Thiz Division ocoordinates the metivitise of warious semi-related
groups of investigators throughout the lniversity covering the broadsr
fields of biology and medicine, ¥Yhe objectives here are two-fold; {(a)
to obtain fundamental information and teshniques appropriate to a better
understanding of the effeots of and meohanism of action of ioniszing radia~
tione upeon various blologiocal systems; and {b) to stimulate a broader in-
terest by capable investigators in the field of etomic energy. Fields of
interest involved are genetics, humen metabolism of radicaptive substances
{iodine, etc.), and the effects of radiation upon immunity, protein mota-

bolism, the hematopoietic and reproductive systems .,
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C. SERVICE DIVISION»

It is the responaibility of this Division to ooordinate the warious
servios functions which the Rochester Projeect renders to the verlous produo=-
tion oenters at the request of the Atomic Energy Comnission., These serve
ices inoluds speolal surveys in plants relatiwve to chemiscal and radietion
harards, support of a branch office for this area for the Medieal Advisor
to the Atomic Bnergy Commlission, measurements relative to health physiecs,

and spsoial servioes and tests pertaining to medico=legal problems.

Ds RADIOIOGY AWD BIOFHYSICS DIVISION:

To this Division is delegatad the responsibility for the study of
all radistion hasards which may arise from the production and utilization
of atomic energy., In addition to & productive research program, this Divi-
sion is aalled upon to make surveys of warious radiation hasards, pertain-
ing to eertsln industrial procedures in plants, and to make appropriate
recommendatlons. The biologleal propram involved inocludes the mechanism
of action of ionising radiations and the metebolism of waricus radicaective
olements in animals and humans, Basic informetion is sought relative to
the distribution, storape, and eliminetion of the warious radicastive prode
usts from biclogical asystems, Methods for the deteoting and treatment aof
rediation Injury is of paramount importance, An aotive slectronice and

instrumentation section faeilitates the functions of thils Division,
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III.

DIVISIONAL BRESEARCE PROGRAMS AND BUDGETS

A, PHARMACCIOGY AND TOXICCLOGY DIVISION:

thief of Division: Harold C., Hodge, Professor of Fharmaoology,
' The Iniversity of Rochester

1., ADMINISTRATION (8201)s

320l-Ads Adsorption Btudies on Bone =- {Fundamental Research) -=-

Yo study the magnitude of the deposition of warious metals such as uranium,
beryllium, oalcium, and non-mstals sush as phosphates and fluorides in

bone, Attempts to elucidate the meohanism of bones deposition,

2. INDUSTRIAL HYGIENE {3210):

32101y Dust Inhalation Studies -- At present three materiala

are the prime interest to ths Atomlie Energy Commission; beryllium, thoriom,
and uranium, Aooordingly, the entire Industrial Hygieme Program of this
ares his ocentered its sttention on the larpge=sssle sxposure of animels to
these three important substances. To this end, two bheryllium exposure
chembers and one chamber each for thorium wnd nrazium are planned for opera-
tion during the current fiseal year, These ochambers are deaigmed to yield
approximetely 23 studles,

3210«1s1 Beryllium Dust Inhalatlon Studies:

(Project #172)e= Two-week, High Concentration Dust
Exposure = € Studiea, 6 Months.
(Projeot #173)e~ Sixtyeday, Low Conesntration Dust

Exposure « 2 Studies, 4 Months,
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{Project #174)== "Plood Concentration Exposurs

Studies - 6 Studies, 4 Months.

29]0albs Thorium Dust Inhalation Studies;

{Projeet #1756 )=e Aoute Thorium Dust Exposures =
2 Studies, 6 Months,
(Project #1768)== Acute Thorium Dust Exposures -

Insoluble Dust, 2 Studies, § Months,

5210=-1¢t Effect of Particle-Size on Uranlum Toxleity,

6 Studies, 1 Year; Thirtyeday inhaletion studies of urmnium duste of

graded particle zire,

. 3210+2: Dust Farticle=Sisze Studies ~ Toxic response is & funo-

4tion of the physieal az well as the chemical nature of the inhaled dust,
Procise information is required to evaluate the industrial hasardas end to
provide lsboratory control of inhzlstion studles,

3210=2a: Sampling and Measurement of Beryllium, Thorium,

end TUranium Dusts =- Annunl Dasie.

3210-2by Alveolar and Nasal Retention = Intretrachesl

8tudies == Prelimirmry Beryllium and Thorium Information.

5210~20; Industrial Dust Survey Laboratery.

3210-83; Special Problems in Toxicology -~ Requents received

by the Rocheatar Ares for experimental dats wary wldely from briefl exposurs
studies on a single material to outsneous and ooular toxioities and shorte

term exposures on several related materials. No foreknowledge of the number
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of annual requests is possible. There are indicstions, however, that re-
quests for work on the following subjeoi will be subaitted ir the near
future, “Toxioity of the Pyrolysis Products of (=716 and 816 Materials”,
Other regquests are sxpected. isscciated with materials, related to the
production of stomic energy, is that of fluorine, hwyirogen fluoride, end
fluorides of the perticular meterials involved. It is antioipated that
requests for toxieologlonl work related to this elemsnt will alsc be re-
celved,

3210=3s: Toxleity of 8Spssisl Meterials «= Anmia) Basis

5210«3b; Fluoride Toxicity Studies Related to

Beryllium end Uranium Industries

$210«4y Fundemental Ressarch in Problems Related to Induse

trial Toxisoclogy == The following four problems have been seleoted aa

suitadls for fundamsntal researsh by the Industrial Hyglens Seotion during

the fiseal year 1947.1948;

3210-4as Action of Ureniuwm on I.iv:l.ng Cells -= The

Role of Lipids in Uranium Polasoning,

3210~4b1  Nature of Beryllium Poisoning = To esisbe

lish the role of secondary factors in beryllium
poisoning and to establish whether these fastors
are specifile or nonspecifie,

S216-40; Physiloal Properties of Dusis —- To deter-

mine factors iafluenoing (1) the stability of dusty
simospheres, end (2) separation of suspendsd mate-
rials from such atmospheres,

5210-4d: Properties of Living Membranes -- To study
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reml dysfunotion by direet mathods resulting
from action of poisoning by wrsanium and other
metals; to study isolated living membranes; and

to study model membrane systems,

5210~E; Engineering laboratory == To set up adequate sngine

eering laboratory facilitles sufficient for two chemiscal enginesrs and
equipment; for work involving beryllium, thorium, and ursanjum dusts, and

for teste of speecisl materials,

3., BIOCHEMISTRY (3220):

3220=1; Depogition of Projeet Meterlals in Bone -« To obtain

jnformation on the .deposition of project material in bone.

5220-2: Skin end Eye Toxisity of Projeot Materiels -« To de-

tarmine the approximate toxloity of project materialse to skin and eye.

3220=3; Electronics Research and Develomment -=- To provide

faclilities and informetion reletive to the develomment of apecinl squipe
ment for the entire Pharmmcclogy Division,.

32204y The Use of Isotopes in Toxicity Studies and Fundamental

Research -~ To provide a oentral ladorstory for integrating isotope studies.

4. INGESTION TOXICITY (3230):

$250-1a: Tolerance by feeding incressing doses of uranium to

dogs == To establish amount and mode of tolerance to uranium poisoning,
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5250-1b, (Projeet #179) Acute and pilot studies, intraperi.

tones) and oral, or various Be oompounds in Rats, mlice, rabbits, and guinea --

To complete work staurted in 1946-47 of establishing LD50's and $0-day

toxicity by feeding.

(Projest #180) thronlec ingestionwtoxiolty studies

with four Be compounds for 2 years in rats and 1 year {or longer) in dogs ~=

To establish toxic effects of continuous ingestion of Be compounde over s

long period of time,

{Projest #181) 8tudiaa of the effest of debilitation

in Be polsoning =~ Yo inveatigate the possibllity of a debiliteting factor

in Be polaoning.

5230=lc: (Projeot #182) peute and pilot studies, intraperi.

toneal and orsl, of warious thorium compounds in rets, mice, rabbite, and

guinea pigs =~ To complete work started in 1946447 of establishing LD50%s
and S0=day toxieity by feeding.

(Project #183) Chronic ingestion~toziecity atudies

with two thorium compounds for 2 years in rats and 1 year (or longer) in

dozs -~=~ To establish toxic effects of continuous ingestion of thorium com=

pounds over a long period of time.

3230=2: Effect ol age on toxiecity of beryllium and thorium -

To determine the most resistant age of rats to toxieity of beryllium and

thoriun,

5230~3: Rat Breeding Jolony -~ It is intended to meintain our

rat breeding coleny in order to supply rets for the entire Roochester Projeot,

20020438
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5. ANALYTICAL CHEMISTRY (3240},

3240=1; Methods Development ~= To develop analyticel proosdures

for projeot materials,

3240w2; Physilosl Chemistry:-= To provide accurste information

on the properties cof projsct materiesls in sclutions approxinating physio=

logioal conditions.

3240=3; Fluoride lLaboratory == To provide methods and analyses

of meterials for fluoride content.

$240=4; Routine Metals Microanalysis ~- To provide scourate

anslyses of sclutions end tissues for all sections of the Pharmeoology Divi-

gion,

3240~54 Routine Biochsmica]l Anslyels == To provide the common

analyses of tissues and fluids for biochemiecal vonstituents: NPN, plu-

coss, urinary protein, ete. for ell secticna of the Pharmmcolegy Division,

6. PATHOLOGY (3250):

3260«1; Anatomieul Diegnosiz «~ A knowledge of changes brought

sbout in the organs and tisswes by different compounds is of importanse in
the understanding of thelir toxleltiss. Suoh information is often of great
imporbance in determining the levels thet may ceouse injury to the oellas but

not kill the animsls,

3250=18;: Examinpstion of Animals Expesed to Uranium,

Thorium, and Beryllium,

il
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3350«1b) FPathologloal Effects of Speeial Materials {par-

tioularly the halogenated hydrecarbons,)

3250=-2; Intravenous Toxioity of Beryllium and Thorium Compounds e

1, To produce some information conserning the relative toxi-
city of different beryllium and thoriuw oompounda.

2. To supply infermation ocnoerning the organs or tlssues
mose susosptible to baryllium and thorium when there ie a relatively come
plete distribution throughout the body.

3., To determine if all beryllium and thorium compounds have
a common action or if other parts of the molecule may modify ite actions,

¢, Information of this type should be of some value in

the later studies of mechanism of setion, distribution, and exeretion.

3260«3; Criteria of Beryllium end Thorium Polaoning =- The

informetion slresdy gained from a few exparimants indieates that the liver
iz the prineipul organ affected fellowlng intravenous injection of beryllium
contpounds, The liver damsge is guite severe and consists of a widospraad.
eentral neeroais., The animals beoome jaundiced. If beryllium aots like
other liver poisons, there ahould be e fairly wide range betwaen the minimel
lothal dose and the minimal doge that will cause liver mecrcsis. BPeoausse
of this, it would seem evident that a test of liver funotlon which is most
sonsitive for this type of damage would be of importance in giving an indi-
cetion of toxielty in nonefatal levels., There is injury to lymphoid tissue
and the bone marrow when large doses of beryllium are given, This may not
be of importance with smsall sub=lethal doses, but should be investigated,

A detailed thorium program will be planned as soon as further information

conoerning its toxicity is kmown,.
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3250=-4; Tolerance to Beryllium and thorium Compounds -- To

determine whether or not enimals beoome more suseaptible or tolerant te
soluble beryllium ocompounds when these compounds are given intravenously.
Since beryllium seems to sct primarily es & liver poison produsing liver

neerosis, one would expect the animals to become more susoeptible rether

than teolerent,

3260=6; Osteosclerosis in Beryllium Poisoning (Fundemental

Research) == To study the changes in saloium and phosphorus metabolism

coourring in beryllium csteosclercais,

7. PHYSIOLOGY {3260):

5260-1: Developmsnt of Lung Punction Tests =~ Some of the mate-~

rials {such ae beryllium) used in sexpsrimental inhalation studies ocausze
rather severe lung damege, Three possible methods will be investigated:
(1) Permeability of the alveolar membrane to gases by use of radioisotopes;
(2) Pneumotachograms {tracings of air movemsnts during breathing); (3)

Rate of oxygenation of blocd after anoxia due to Op lack.

3260=2; General Physiclogioa) Studies (Action of uranium,

berylijium, and thorium, and other substanses on isolated cells and tissue ) =
The elucidation of the mechanism of aetion of toxlo agents on higher ore
ganisms is uwsunlly difficult because of ths complex intersotions of wvarious
¢olls and tissues. It has usually proved profitable to uss isclated oslls
and tiaswes for experimental material, thus avoiding many of the diffiecul-

ties, One example in this laboratory has been the use of yeast calls to

2002051
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investigate the aotion of uranium on the oell membrane. Many other exam-
ples gan be found in the literature, Each toxic agent invelves a differ-
ent problem and reguires the selection of the cells or tissues whioch will
give the most satisfnotory data., Yesast has boen useful for uranium studiea
and will probably also be useful for thorium, Frog heart may be waluable
in the study of the action of beryllium, Other tlssues whioh are useful
for experiments} purposes insclude, phagooytes, protozos, tissue oultures,
isolated muscle, sperm, eggs, etc. It 1s impossible to predict st the

pregant time the most useful lines of approach for each matarial,

3260-3; Role of the Cell Membrane in Metabolism (Fundamental

Research) == Although oconsiderable work has been done oonoerning the permee-

bility of the cell membrane and alsc oonoerning its struoture, we motuslly
know 1ittle of 1ts role in metubolism except that it is a barrier te passﬁga
of materials into and out of the eell., It seems highly probable that the
membrane takes an sotive part in mstabolism, partiocularly in reistion to
phosphorylation. Beoause the cell membrane is the first living structure

to come in oontaot with any toxic agent, and bevause phogpheoryleting enzymes
appear to bs important in uranium toxie effects, the study of membranes in
urenium poisening should be investigated more fully. The role of the yeaste
cell membrane in phosphorylation and dephosphorylation will be studied by
use of radiowphosphate in warious sompounds such ss adenylio acid end adenyl-
pyrophosphates. Urenlum and other metals mey be useful tools in this study

because they seem to inhiblt phosphoryletion st the sell membranse.
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B., DIVERSIFIED PROBLEMS DIVISION:

Chief of Division: andrew H, Dowdy, M.D., Professor of Radiolopy,
The Univeraity of Rochester

1, FLY GENETICS (3410):

3410«1: Genetic Effeots of low Dosage Irredistion == To de-

termine the effect of short-wave radiation at low dosages and rates on the
frequency of hersditary changes of genes and chromosomes in germ cells of

the Drosophile rly,

2, MOUSE GENETICS (3420)

$420~1l: A Study to Determine the Period at ¥hich Zygoles Die --

Five semji-steriles and several sex~linked lethals will be tested, The pro=-

posed study will be a oontinuation of the work done from 1943 to 1946,

3420=2; A 8tudy to Determine the Number of Chromosomal Trens=-

locations in Order to Better Understand the Effects of (enersl Body Irradis-

tion Upon the Hematopoietlec Systenm,

3420=-5; A Study of Testss and Bone Marrow to Determine the

Frequency of Chromesoms Demage st Various Doses and Relating that Fre-

quency, if posaible, to the Change in Rate of Cell Omtput,

5420=4) Breeding Tesis of Suspected Gens and Chromosome Muta-

tions in the Sperm of Irradiated Male Miee =-- A continuation of the study

begun in 1944,

2002054
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3. BLOOD (3430):

35430=1y Effects of Irradistion on the Hemmtopoletlie System

To study the disturbanees in physiology mocompanying radiatien,

3430-2; Effects of Adremsl Cortioanl Extraect snd Radiatlon on

Qutput of Thoracio Dust Lymphooytes and on the Titer of Lymph in Immunised

Animals.

3430=8a; Obssrvations on the effect of adrenal cortex ex-
tract on the output of thorseio dust lymphooytes in the normal oat, the
thorecie duot beinp ecannulated and adrensl sortiesl extract administered
after obtaining a suitadble baselins.

5430=2b; Experiments simllar to 3450=2s exeept using adrena-
leotomizsd oats,

3430-2¢; Effect of radiation in werying emounts on the output

of thormcis duet lymphooytes in the normal eat, the radiation being given
during the aotual period of oanpulation after obtaining a suitable baseline,
3430-24;: Experiments identioal to 3430-26 exoept using
sdrenalectomized animals,
3430=-201 Observetions on the ocomparative titers of oell
free and cell rieh lymph in immunized enimels. This group of experiments
iz designed to give evidenos for or sgainst the pressenes of antibody globuw
lin in lymphoeytes.
3430=2f1 Obserwvations on the comparntive titer of oell fres
lymph from the same animal {e) before and after the administration of sdremal
sortioal extrast, and (b) before and efter radiation in varying amounts.
3450-2g: Elevtrophoretic studies on cell free and eell rich

lymph to ascertain whether significant smounts of gamma globulin are present

in the lymphocytes,
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$430w5; Blood Histamine Studies «- To substantiate previous

investigations that in man the majority of the blood histamine is normally

bound to the myeloid leukooyte.

3450w4; Observations on the Life Span of the Leukocyts,

3430-5; The Treatment of Radiatlon Leukopenias with Follio Acld.

4, SURGERY (5440):

3440-1; Tissue Transplantation.

3440%1a: Tranaplentstior of normal homologous embryonal bone
marrow intravenously and to specific extramedullary sites into nermal and
total body radiated recipients.

$440~1b; Transplantation of normal heterclogous {humen and
bovine } exbryonsl bone marrow intravenously and to specific extramedullary
sites into normal and total body radieted reciplents.

3440«le¢: Tranaplantatior of normal homologous embryonal lym=
phold or splenle tissue intrevenously and to speclfic extrs lymphoid sltes
intc normal snd totel body radiated reciplents,

$440=-1d: Transplantation of normal heterologous (hukan and bo=
vine ) embryonal lymphoid or splenic tissue intravencusly snd to specific
extre lymphoid sites inte norme) and total body radiated recipients,

3440=1a;: Traneplantation of normxl homologous, adult lymphocytes

and lymph fluid into totel body rediated recipisnts,

5440«2;: Ewalustior of Bone Marrow Ressarve and Its Effect on Radin-

tion Intoxication.
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3440=3: Effects of Rutin (s erystalline glucoside of querec=

tin suppossd to repulate ospillary parnl;bility) on Rediation Intoxication.

2440=4: Cultivation of the Hemamtopoletie Tissuss of Embryos

and the Effect of Radiaetion on these Cultures.

3440=6; Fundamentel Hesearch

3440=5n; Thyroid Functlon ae measured by tissus lodine
consentration and bleod iodine conoentration,
3440«=5by Helstionshlp of thyroid funotlon or dysfunetion

to other hormenes and onsymes guch as thyroxin, phosphatass, estrogens, ete,

5. IMEUNTTY (5450),

5460=1; A Study of the Effect of I~ray end Radicactive Fhos=

phorus on the Lymphogytomia in Experimental Murine Fertussis == This problem

is deslgned to evaluste the sffect of redistion upon lmmumity. Such a
problem should augment basic informetion relative to the mechanism of
ionizing radiations upon various biologioal systsms. Investigators in ocharge
of this problem have had long years of experience with immunity in pertussis.
Additional informatiorn will be gained in correlation with this subjeot;
ramgly, the improvemsnt of the entigenio qualities of whooping cough vaecine,
and s better understanding of the production of expsrimental bronchieotasis
follewing whooping cough., %These lagt two problems, whieh seem on the sur-
feoe to have very litile to do with the work of the Atomic Energy Commission,
seen worthy of support in order to gain informstion which the Commission

doee deslire relative to the effeots of rediations upon the humen bedy,
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6. PROTRIN METABOLISM (35450):

X460ml; Effact of Irradiation on Protein Metabolism == Total

body irradietion end looml body irradistion undoubtedly bring sbout a chanpgs
in protein metabolism es manifested by nitrogen balanes, It is planned to
carry out radistion etudies or both normel and tumor-bearing enimels with
subsequent studiez of the nitrogen balance, Should the animal expesriments
give important leads, investigation will be ocarried to studies of the nitro=-
gen belsnceg in humen patients having melignant diseasss snd recelving
therapeutic doaeas of rediation, The design of this program as set up will
not only give valuable information relative to the effeot of irredintion on
protein metabolism tut might alse throw some light on the omncer problem as

a whole,

7. THEORETICAL PROBLEMS (3470):

5470=1; The Chemical pction of Irradiations (Theoretioal Cone

siderations) =- This problem consists of (a) theoreticel deductions rela-
tive to possible chemionl alterations from radiations having various energy
levels; (b) mathemationl computations with = selection of reactions whieh
will most probably oceur in eny given circumstmnce, and (o) laboratory con-

Tirmation of these theoretical eonsideraticens,

8. HISTOLOGICAL SERVICE (3480):

The histological laboratory operating under this sestion i# sst
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up to provide routine sectioning end steining of pathologloal specimena, to
prepars and interpret slides, to prepare paraffin specimen bleooks, and to
maintain ocentralized storage feollitiea for pethologionl ssotions and
readings. The laboratory cperates as a service unit to all divieiona on
the project and 1s completely separate from the Pathology Seotion of the

Fharmaogology Division,

9, STATISTICAL SERVICE (3490):

The étutistioal Servioce anlso operstes asz s service unit toc all
divisions on the Project and iz orgenized by the Project for the purpose
of per{erming warious types of analyses utilizing the International Busie
nesgs Machine end celculator installations, The Service is set up to pro-
vide speedy somputation by "punched ocard" methods of large numbers of
basic statistioal values (means, medians, standard deviations, correlations,
ste.) In addition to the tabulation and esloulation of frequency distri-
butions, means, standard deviations, correletions, chi squares, twtests,
and analyses of veriance, by use of alphabetienl equipmernt, complete pre-

sentation of datm oan be sceomplished in any presciibed fashion,
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C. SSRVICE DIVISION:

Chief of Division: ¥Fred A, Bryan, M.D,, Instructor in BRadiclogy
and Medicine, The Univeraity of Rochester

1, INDUSTRIAL SERVICES (3301),

The servioss included in thils seotion are radiologlical sur-
veys, dust surveys, B and A oounts on speclal materials supplied, Y and

B determinstions on plant workers by filwm badges, eto,

2, DERMATOGLYPHICE (3302);

Thig seotion is ooncerned with the rsading and interpreting
of fingerprint impressions (by Dr, Roger N. Harvey) for special materials

plants and other Atomic Ensrgy Commission installations,

3. BPECIAL FIIX BADGE STUDY (3303):

A spscial study is to be performed to cover investigations
of the effecta of pressure, heat, and tims of devslopment aftier exposure
and combinations of all three on the stability of the Typa X film. It

will alsec include a comparative study of filwms at Harshaw Chemiocal Company.

4. SPECIAL FOWER STUDY (5304):

& special study is oontemplated by Dr. Fred i, Brysn in con=
Junetion with the Industrial Xersy laboratory of The University of Rochester,
It will conocern itself with & atudy of possible power development from the

heat generated by absorption of Y , B, and o radistions, in warious metsals.

5. MEDICAL CONSULYANT OFFICE (3310):

An Esgtern Branch Office of Dr. Stafford L. Warrent!'s offiae
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{Medioal Consultent to the Atomic Energy Commission) will be meintained at
the Rochester Projsot. It will aet in e districte-wide oomsulting oapagity

to the various msnufmeturing ooncerns, and when neocessary, tc Operations

CROSSROADS,

6+ FIELD SERVICE CONTINGENCY FUND (3311):

The Medioal Consultant (ffice feels it sadvisable tc have e
spacinl sectlon set up for ths purpose of hiring spsoial consultants from
time to time such as those hired for the purpose of preparing the Japm=

nege reports, esto,.

2
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I's RADIOLOGY AWD BIOPRYSICS DIVISION:

chief of Division; William F. Bale, Assoclate Professer of
Radiology, The University of Rochester

1. RBel; Studies of the Metabolism of Polondum in Experimental

Aninelg "w. Research up to the present time has outlined in a reasonably
satisfaotory manner the rate at which polonium is sxoreted in the white rat
following oral, intravencus, end suboutanecus administration, ss well as
following sbeorption a8 = wvaporized polonium dust breathed Into the lungs,
There remain several mapects of the metabolism of polonium deserving of
further investigation beoause of the importance of this materisl to the work
ef the Atomieo Bnergy Commimsion., The proposed studies under this mejor
preblem ere ez follows;

RB~la: Lons=Term Retenticn of Inhaled Polonium in Lungs

of Rats and Other Animals ~- To deternmine the rate at whish polonium is

removed from the lungs of workers who mey be exposed to this materisl in
dust or vepor form.

RB=lbi Studies on the Blocshemisal Neture of Polonium Metaw

bolism ~= To determine the chemiscal form or forms in which polonium exists
in the body and to determine the biochemical faotors influencing its dis-
tribution and exeretion from the body,

Riwlc: Therspeutic igents and Methods «= To determine

whether or not BAL (British Anti-lewisite) and related cempounds influence
the exoretion of polonium from the body and its distribution in the body
following intravenous or subcutansous administration.

The follewing Seotions of the Division ere utilized on Problem RB=-1,
Instrumentation, Trmoor Chemistry, and Radistion Physioclogy,
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2, RB=2:; Humn Trecer Studies with Elements of Importance

to the Medical Beotion == To fulfill reguests slready made from the Medi-

cal Section, it is plenned to carry out humen traeer studlies with the
following radloactive elements as well as the enimal studles and instrumen-
tation necessarily preliminary to a competent sarrying out of the program
on human subjeets. The purpose of these studies, for all the elements
1iated below except for rediolead, will be ()} to measure excretion as &
function of the smount of the alement in the body and of time after admin-
istration in order that o more exmot relationship cen bs eatablished bew
twson exposure and amountas stored and exereted, and (b} to pick up anoy
deviations in metabolism between human subjeots and experimentsl animals,
In the oase of radiolesd, the data obtained will be useful in correlating
the metabolism of the radiomctive heavy metals listed below with that type
of hsavy metal poisoring for whleh the grsatest clinieal experience is
svailabls,

HB-2e3 Folonium {econtimugtion of present studies)

RB=2b; Plutonium {rechecks on present patients)

RB=20s Uranium (probable continuntion of studies now underway)

RB=2dy Thorium

RA~Z2e; Radiolead

RB»2fs Badium

The following Sections of the Division are utilized on Problem HB-2:

Instrumentation, Traocer Chemistry, and Metaboliam,

S¢ BRBu3: Long-Term Chronic Exposure of Animals to Ingested

Radiosctive Materianls — Following smocumulation in the body of long«lived
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radioactive elements of whioh substantisl smounts are retained over periods
of months or years, 1t is believed at the presant time that the detrimental
sffects most likely to ocour are due to ghronic changes that will show up
years 8fter the initial exposure. Relatively short-term ohronic experi-
ments such ag we have condustsed with polonium, plutonium, and radium, ex~
 tending over periods of & year in white rats, still make necessary exten-
sive extrapoletions in time and in anims] size and 1life span te use this
date to arrive at s tolerance or permitted dcsage level for humans. Ws,
thersfore, propose to initiate expsriments with these elements extending
not only over the complete life span of white rats but also of dogs and
other anicels considerasbly closer to & hwwan subjeot in size and life spexn,
Obviously such exporiments represent a program of several years! duration,
but the importsnse of the snticipsted results make 1t difficult to side=-
step the necessity of carrying them out,

The following Bections of ths Division are utilized on FProblem RB=35:

Radietion Physlolegy.

4. RP=4; Acute and Chronic Exposure of Experimentnl Animals

to Radon sand Thoron == Adequate shronic exposures of experimentsl animals

to radon and thoron have never been carried out, The urgency of doing this
ie well indicated. wWe, therefore, propose to set up exposure chambers for
snizals and to conduct acute and chronic exposures with sesociated physiologi-
oal and pethologieal studiss necesaary to indicate an experimentel tolerance
value for radon and thororn im human subjeots,

The following Secticns of the Division are utilized on Problem HB-4;

Instrumentation and Radiation Physiology,
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5., RB-b: Study of Fastors Influenaing Tolersnoe to External

Radiation == Quite extensive data is now available concerning the response
of experimentsl animals to deily extending somewhat over onso year, We
propose to supplement this data by studies, for which some pilot work has
alrecdy been serried out, ae to the effeots cbtained at very high and low
dosage retes in both acute and chronio exposures. Also, we proposs further
to emplify studies of the effects of long chronic exposures upon reaistance

to later acutsely damaging doses of radiation,

The following Sections of the Division are utilized on Problem RB«G;

Rediation Physiology and Radiation Mechanics

6, BB=6: FPhysioclogloeal Effects of Radiation == It 12 to be

hoped that a greater knowledge of the fundamental effects of jionizing
radiations, both upon the single cell and the organized strueture of the
body, will lead to means of picking up at an earlier time evidenoe of radia-
tion demage, and to menne of counterscting the detrimental effects of radias
tion by appropriate therapeutiec procedures, We, therefore, propose o ine
vestigate intensively, both on the oell end animal level, the fundamental
changes induced by redistion. Also we will foellow any leads that develop

as to more sensitive msthods of detecting early radiation demare, snd as to
any therapeutic eids that mey be applicable following soute or chronlc ine
Jury from radietion. This will include enzyme studies both of complete
c0lls snd of ssparated cytoplasm and ruclei as influencsd by irradiation.
Among the tools to be utilized in thls work will be isotopie tracers, par-
tioularly C 14 and P 32, ultraviolet and infre-red speotrossopy, Warburg

apparatus, and-the slectron microscope.

2002067



28,

The following Sections of the Division sre utilized on Problem RB~6;
Instrumentation, Radiation Physlology, Radietion Chemistry, Spestroscopy,

end Radistion Meschanies,

7. RB=7: Development of Improved Methods for Radium Deter-

minations in Human Subjeots =« Where large numbers of psrsonnel are exposed

to the possibility of radium ingestion, as occoura for example during the
preliminary handling end first steges of processing of the ore from which
uraniun is to be sxtrasted, it is very desirable to know et what rate toler=-
anee ccnsentrations are being approached by the persomnsl involved, One
wisghes to know, 1f possible, whether under s certain ast of working sondi-
tions, certain personnel are socwauleting redium sc that tolerance wvalues
will be rouohed in & year or whether radium socoumulation in terma of the
tolerance nﬁount is negliglible, For it is possible that meny workers will
stay in thig ocoupation many years, and it is not desirable to foree them
into a ohange of ocoupation becsuse of radium sscumuletion in their bodises
or to run the risk of endangering their health at a later time, The prassent
méthod of measuring radium sccumulation in the human body, by measurements
of alpha activity in one liter samples of exhmled air, is entirely inade=
guate for this purpose. It sesms quite evident that the best genersal
method of approach is that of conoentreting the radon from ths dust samples
much larger than one liter. It is proposed to continue s program of re=-
search in this field now underwny in ﬁrd.r that sueh & method will be de-
veloped to the point thet it is suitable for routine use and gives results
in whioh entirs confldenoe oan be placed,

The following S8ection of the Division is utilized on Problem RB-7,
Instrumentation.
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8, RB«8; Anmlytioal Proosdures as & Contribution to Work

Muinly Carrisd Out in Other Divisions of the Projsct.

RB=8a; Dust Partiole Size Determination with the EKleo=

tron Mioroscope =- It 1s propoeed to utilize the sleotron microsoope for

particle sige determination and exposure of sxpsrimentel animals to uranium,
thorium, and beryllium compounds and to use auxiliary electron defraction
apraratus for ths identification of dust partiocles,

RB=8b:r Ultraviolet Spectrosoopy —- Techniques utiliring

ultraviclet aspectrosoopy will be applied to the snalyses for uranium,
beryllium, thorium, and such other elements us seem2 expedient end prace

tieal,

RBeBo: Redon Determinations == It is planned to continue

anu]lyssa of air Mplil from special materials plents for radon, and deter-
minations of mdiws fixed in the bodies of employees cof suak plants hy
radon analyses of expired air,

The following Sections of the Division sare utilized on Problem RB~B:

Ingtrumentation, Spectroscopy, and Radiation Mechanics.

9. HEB-B: Dewslopment of Prosedures snd Aipplications for Redio-

isptopes Produeed in the Chein Reacting Pile == It is propossd to ecarry out

resoarch in which radiocsotive slements will be used as tocls in obtaining
fundamenta) informstion of signifiomance to medioal soience., It is also pro-
posed to investigamie the therapeutic usefulness of these materisls par-
tioularly in thes treatmsnt of neoplastic disease,

RB=Pa3 Trecer Studies;

l. The development of organic synthetic methods

for introdueing isotopes into biologieally important come-
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2, The development of routine methods for
isolation of intermediary metwbolites conteining
radioisotopes.

3. The development of methods for deter=-
mining radioisptopes in biolopgiosl materlals,

4. The development of the methods appli=-
cable to biologieal and medieal problems prin~

eipelly in the field of protein metabolism.

RE=9bs; Development of Therapsutie Applicationa,

1, Thyroid neoplasma (I 131). {(In scllebora-
tion with various divisions of Strong Memorial
Hospital,

2, Othsr nsoplasms {synthesis and testing of
various radioaotive oompounds for preferential

uptake in warious tumors,

The following Seotions of the Divislon are utilized on Problem RP~S4

Instrumentation and Tracer Chemistry,
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¥i.

PROFOSED EDUCATIONAL PROGRAM

It is our firm conviction that one of the most effective ways of
rendering a service to the Atomic Enerzy Commisgion in general, and apsci-
fically in earrying out the loeal program, is for the Kochester Projeot to
participats in an educational program. This program is being submitted
not for asgtual approwval at this time but for considerstion by the Atomie
Energy Commlssion in the formulation of their overall educational policies,
I+t must be understood that we have not had the opportumity te disouss sush
& program with meny educators in the University who would of necessity have
to take part in such an endsavor. The thoughts which we wish to conwey,
therefore, merely refleot the ideas of the Rochestsr Project personnsl
only, and should not be construed as neocessarily representing the ida;u of
the Administretive Offices of the University of Rocheater,

The work participated in by the warious oategoriss of students listed
on the following peges must be of an unclassified nature as the written
theses required for advanced degrees must be evallable toc the Graduate Council
of the University for approval.

Before this program oan be insugurated, additionel building faocilities
will bave tc be ersoted adjacent to the Medioal School., The funds for this
undsrtaking should be allocatsd by the Atomic Fnergy Gommission rather than
by the University per se as the program we are suggesting is a publie re-

sponsibllity reather than s private one,

Flan for Proposed Educational Frogram

The type of imstruotion that will be sought at Rochester may be

divided into thres main categories;
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1. Persons desiring short-term intensive instruction on
specifie regsearch or heslth monitoring teshnigues.

2, Psrsons alresdy holding ¥.D,, Fh,D, degrees, or the equiva=-
lent, desiring s one~year course covering Industrial Toxisoclogy, Hadio«
sctive Msasuremesnts in Traoer Techniques, and Health Physics,

3, UOreduate students desiring to carry out full=time work in
the University over a period of severasl yeers leading to FPh.D, degrees

eithsr in Induatrisl Toxiooleogy and Phermacology or in Bliophyslss.

The three ocategories of students listed above are discussed in

greater detall) below,

1., SHORT-TERY STUDENTS

It is likely that there will be a conaiderable demand in the future
for short-term instruction leading to & mastery of oertain individual
rssearch techniques that the student will earry back and apply in his honw
laboratory, The typisal exemple of the fleld in whieh such instruction may
be degired is that of osrtain radiometive isctopes preparatory and messure
ment technigues. is well as we oun forssee, this probably alsoc represents
the field of instruction for which there will be the greatest demand,

Almost the only way for a student to obtain competent instruction
in a short period ia for him to work with mnd observe someons who is ag-
tually condusting research in which this techmique is utilized,

Instruction in mny one technique csannot be given efficiently to
more than e small group at one time, These students therefors should prew
sumably be rather evenly distributed over the yesr in order that apparatus
and faoilities be awvailable, thus affording esch student individusl experie

enes in thelr use,
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2., ORE-YBAR FELLOWSHIPS

A vory important class of students seems likely to be meture scien-
tists with M.D., Ph.Ds degrees, or the equivalent, who desire instruotion
in essentially the whole field of Radiology, Heslth Physiocs, and Industrial
Toxleology, in order that they may assume responsible roles in sontrolling
" health hazerds in other looatione concerned with the produotlion or utilisa=
tion ef puclear snergy.

Three seminars, designed primolpslly for orientation purposes, are
given each week at the pressnt time and partially cover the above fields
of interest. They are as followsy

&, The Radiology and Biophysios Seminar -~ Sponsored by

the Rochester Project and avallable tc selected Project persomnel
and Badiology Department {Strong Memorial Hospital) psrsonnel.
bs The Fharmacology Seminkr - Sponsered by the Pharme-

cology Department of the lsdieal School and available to in-
terestad personnel of both the Rochester Project and the
Pharmoology Department of the Mediocal Sohool,

¢e The Rochester Projeet Rediclogy and Biophysios Seminar --

Sponsored by the Rmdiology and Biophysios Division of the
Rochester Projeot and available to interested Projeot personnel

only.

In any comprehensive educational program these seminars ;ro nost use~
ful but must be supplemented by intensive courses in whish laboratory work
is emphasized, The folleowing three courses, therefore, are proposed to be
glven for thia purpese, utilizing at eaeh instance sbout ons~half the time

of the student,
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1. Industriel Toxisology ~- This courss, to be given by the

Tdvision of Pharmacclogy and Industrial Texicology, will cever the toxis
praperﬁies of metals and solvents, algo hyglene, RPD, dust sampling, wven~
t{lation, dermatology, industrial firste-aid, organ analyses, and forsnsioc
medicine, The ocourse would invelve ladboratory periocds, conferences, and
lectures, It will ococupy about one=half tha time of the student for three
months,

2. Fadlioactive Measurements and Treaser Teohniguea -- This

eourse, to be given by the Division of Fadiology and Blophysics, will offer
somprehensive laboratery experlence in the messurement of alpha, beta, and
gamme actlvities, also instruction in elementary electronios, ebsolute ecali-
bration of instruments and standards, sample preparation, traoer technigques
and igolation methods. It will involve lsboratory instruction, conferenoces,
snd leotures, and will oocupy about onme=half the time of the student for

a period of three months,

3, DHealth Physios == Thlis courss, to be given either by the

Division of Redioclogy and Biophysies or the .Bervieo Division, will supple-
ment those gsourses previcusly described, oovering the biologieal affects of
radiations, measurement of radietion from the health standpoint and other

technigues anc theory pertlmnent to this subjeet. It will oeccupy about one-

half the time of the student for s period of three months.

It is felt thet these courses should not be given oonourrently but
el separate times so that the student will be able to taks each in turn and
8till have time always available for other sctivitiss. They might play
part in an existing program as an assistant or cowworker, If they came to

Rochsster Projeot with e program of interest to the astemio Energy Commission,
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facilities might be made availabls for them to sonduct investigations with
whetever assistence and consultations which cur staff san afferd.

In sertain instences also, additional courses or work in the Medla
eal Sohool or Collepge of Arts and Sciences may be indliocated,

4L osrtificate indieceting competent tenmure of this fellowship would

be awarded at the end of ths yesr,

&+ OGRADUATE STUDENTS

Qur close connection with the University of Rocheater Graduate School
mpkes it possible and desireble to give fulletims trelning over a periocd
of several years to competent oandidates leading to Fh.D, degrees in the
fislds of Biophysics or Pharmaoology snd Industrial Toxicology. Almost
undoubtedly there will be a real demand for personnel with competent traine
ing in these fields, | |

Ph.D, Degree in Biophyzies

Aes Preroquisitea: College major in physios, chemiatry, or the bice

logical sciencesn.

Be Course of Studyy (Oradunte School, The University of Rochester)

1, Chemistry 131«132s Advenoced Organic Chemistry ~- An

advanced study of the reactions of carbon ocompounds and the
theories of ergenie chsmiastry,

2, Mathematios 11-12; Analytiesl Geomestry and Caloulus e

4 gourse pressnting ideas indispensable for further mathsmati-
oal study. This work is fundamental in the application of

mathemetics to physios,

200Z07g



39

3, Fhysies 113; MNodsrn Phyaios - A survey of the

field of stomie physioz with partieular emphasis on re-
ocent trends. Introductery undergraduete courses in
physios and mathematios prerequisite.

4, Physios 121-122; Elsotricity and Bagnetism -~

Lectures and recitations on the theory of electroe
ataties, magnetostatios, and elsctrodynamioes, in=-
cluding s detailed analysis of A.C. circuits and ths

elemantary theory of electromegnetic waves,

B. Course of Study, {Mediscal School, The University of Rochester)

1, Bilochemistry 1 == The courss consists of a study

of the chemical oompounds and procesasses in the llving
animnl body with specienl z-éferanoa to man, The labora=
tory course is largely quantltative, eovering the

more importent processes and methods for the exemina=-
tion of tiseues and flulds.

2. FPhysioclogy A:—- Nerve, Musole, Central Nervous

Systen, Oifuuhtion, Respirution, end Kidney == in

introductory course for medical students deeling
partiou_-inrly with eiroeulation, respiration, musoular
activity, the nervous system, and spesial senses.
Leotures, conferences, and laboratory work, Fhysio-
logical prinoiples treated in the lectures sre illus-
trated in the student laboratory wherever possible
by sxperimente or human aubjeots.

S« FPhysiclogy E: Futritior and Endocrinclogy -
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A Study of the physiology of digestion, ebsorpticn, se~
oretion, ensrgy metabclism, heat regulation, intermal

secrotions, and vitaning,

PheDs Degree in Industrial Toxleclogy
anc Pharmacology

A. Prerequisites; College msjor in chemiatry.

B, Course of Study: {Gradumte School, The University of Rochester)

l. Chemistry 131-132; Advaneed Organio Chemistry -- An

advanced study of the reastions of earbon dompounds and

the theoriss of organio chemistry.

B. Course of Study: (Medical Sohool, The Univeraity of Rochester)

1. Biochemistry 1 -~ (as listed on Page 39)

2, Fhysiology & == (=8 listed on Page 38)
3. Physiology B == (ss listed on Page 39-40)

and

4., TPharmsoology 1: The study of the bloohemistiry,
toxieology, and pharmeocolegical metions of the more ime
portant drugs. Special olinjosl lectures emphasize the
therapsutle applications., Laboratory exserolses are
planped to illustrste the sffeocts of drugs on organ
systams, A brisf asquainteante with current prectioes
in anesthesia is gained throupgh the courtesy of the

Department of Surgery.
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4.

While personnel are available at the present time to teach oertain
of the courses listed under (1) ShorteTerm Courses, {2} One~Year Fellow.
ships, and (3) Graduate Students, it is estimated that the majority of the
proposed instruetion could not be started hefors the latter part of 1947
or the early pert of 1948 without gross neglect of our present sotivities
and without sacrifice of other work,

Cnos the proposed educstional program gets underwsy, it is estimated
that the following number of students oould be mcoommodated emch year;

1, Intensive One=Month Course =— Porslbly three or

four studentes is & desirable mmber at any one time
for this work, This means that in the course of one
yoar, lnstruotion mey be given to 36-48 students,

2. Fellowships of (One~Year Duration =« Ten to twenty

students per year,

2. Graduste Students -- Twenty graduate studeats by

the Pharmacolegy Division and ten graduate students by
the Badlology and Blophysies Division plus ten gradu=
ate atulents working primarily in other divisions of

the Projeat == Total: Forty graduate students,

BUDGET

The University ms a whole figures that the instruction of medioal
students or gradunte students costs about £3,000 sach above the services
rsoceived from the students, assuming a total of thirty graduste students
on this basis, the figure is $90,000.

If one assumss ten fellowships of one ysar's duration scsting $3,000

each, the totel expended under this oatagory will be $30,000,
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If intensive short-term training is glven to an average of three
students per month on this cost basls, the expenses involved will be
$9,000,

S50 far, wo have sasumed no salariss will be paid to one fellowshlp
holders., If salaries of $5,000 annuslly are paid with ten fellowships,

the total expended will be §50,000,

One=Month Courses (36 students) $§ 9,000
One~Year Training (10 fellowships) 50,000
Gradunte students {30 fellowships) 90,000

Sub=Total $109,000

S8alaries for ons-year fellowships {10)

@ % ,000 each . 50,000
TOTAL ANKUAL BUDGE?T $159,000

It is difficult ut this time to supply more than roughly approxi-
mate budgetary figures, and therefore the above represents only a

probable budget for s program of this type. T

A
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