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February 27, 1847

Colonel G, W. Beeler

Acting Manager

Madison Square Area

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

New York 16, New York

Dear Colonel Bseler:

Vie are enclosing herewith three copies of the "Proposed Research
Program and Budget®™ for the Rochester Project of the Atomioc Energy Commission
for the fiscal year July 1, 1947 to July 1, 1948. You will note that this
presentation is divided into six sections as follows: (I) Organizational
Chart; (II) Introduction; (IXI) Divisionml Research Programs and Budgets;
(1Iv) Administrative Division Budget; (V) Overall Budget, Rochester Projeet;
and {VI) Proposed Educational Program.

We wish to call the Commissionts attention to several factors
which have made operation of the Rochester Projeet during the past year
most diffieult, with the termination of the war and with an increasing
instead of a decreasing degree of uncertainty as to the duration of the
Projeet, it has been very difficult not only to seocure but to retain the
high typs of scientific personnel we desire.

It is our feeling that if the Rochester Project is to be maine
tained and is to continue to advance the science of atomic energy in refer-
ence to health physics, radiation biology, and the pharmacology and toxi-
cology of projeot materials, we must be allowed a good deal of latitude to
investigate basic problems both direotly and indirectly related to the
Atomic Energy Commission, It is evident that the emphasis of our work
should now alter from e production, routine testing basis to a fundamental
research basis releted to health protection of the personnel of the Atomis
Energy Commission, the publie in general, and to the utilization of the
products of muclear energy for the advancement of biological and medicsal
gcience.

It is well recognized that a certain amount of routine work must
be carried out in the fields of radiation biology and pharmacology in order
thet the Atomic Energy Commission may maintain the high standard of protec-
tion which has already been accomplished in the past. A earsful perusal of
the submitted program will suffice to indicate our recognition of this fact.
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Colonel G. W. Beel s 74 February 27, 1947

Ve feel it is desireble that commitments in the future be made
on a long-term basis, perhaps & minimum of four years, in order to main-
tain a staff of highly skilled individuals.

The senior members of the Rochester Projeot have given s grest
deal of thought to a proposed educational program. It is our firm convie-
tion that such a program is of paramount interest to the Atomic Energy
Commission and is ome which should be inaugurated as soon as an overall
policy can be established, We wish to emphasize that the proposed educaw
tional program which we have outlined under (VI) of the enclosed presenta-
tion does not necessarily represent the opinions of the Administrative
offices of the University of Rochester but are merely the thoughts, ideas,
and hopes of the Rochester Project perscnnel., It is submitted at this
time for your perusal and consideration as a basis on which to formulate
a future educational program in collaboration with the University as s
whole, »

Very sinoerely yours,

Andrew H, Dowdy, M. D., Directoer
Rochester Project
Atemiec Energy Commission

AED:JW

Enclosurss 3
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PROPOSED RESEARCH PROGRAM AND BUDGET

July 1, 1947 = July 1, 1848

REPOSITORY £1ania NARA

_ 3ab-8§>-6
coLLECTION R G ¥ 23( ( DR RED Div.)
BOXNo. 2. 5
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R/oc;\mz ste v

THE UNIVERSITY OF ROCHESTER
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Professor of Radiology, The University of Rochester
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Director, Rochester Project, Atomic Energy Commission
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i1,

IXTRODUCTION

Ae. PHARMACOLOGY AND TOXICOLOGY DIVISION:

The function of this Division is to determine the toxicity and

pharmecology of the none-radiocaoctive chemioals and compounds of interest

to the Atomic Energy Commission during the course of production and utilie
zation of atomic power and related products. Such an undertaking necessi-
tates an extensive biological program supported by intensive studles into
the ohsmical and physioal properties of the various compounds, their mode
of action, distribution, and storage in the body, and their mode and rate
of elimination from the body, A fundamental understanding of these meche-
nisms of sction is imperative if intelligent prophylsotic and therapeutic

‘measures are to be developed,

B. DUIVERSIFIED PROBLEMS DIVISION:

This Division coordinates the mctivities of warious semi-related
groups of investigators throughout the University ocovering the broader
fields of biology and mesdicine, The objectives here are two-fold; (a)
to obtein fundemental informetion and techniques appropriate to a better
understanding of the effeots of and mechanism of sotion of ionizing radia-
tions upon various biologiocal systems; and (b) to stimulate a broader ine
terest by capable investigators in the field of atomic energy. Fields of
interest involved are genetics, humen metabolism of radiomotive substances
(iodine, etc.), and the effects of radistion upon immunity, protein meta-

bolism, the hematopoietic and reproductive systems,

2002042
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C. SERVICE DIVISION:

It is the responsibility of this Division to coordinate the various
service functions which the Rochester Project renders to the various produce
tion centers at the request of the Atomie Energy Commission., These serve
ices include speoial surveys in plants relative to chemical and radietion
hazards, support of a branch offlce for this area for the Medical Advisor
to the Atomic Energy Commission, measurements relative to health physies,

and spscial services and tests pertaining to medico-legal problems,

De RADIOLOGY AND BIOPHYSICS DIVISION:

To this Division is delegated the responsibility for the study of
all radiation hasards which may arise from the production and utilization
of atomic energy. In addition to a productive researoh program, this Divi-
sion is oalled upon to make surveys of wvarious radiation hasards, pertein-
ing to eertain lndustrisl procedures in plants, and to make appropriste
recommendations., The biological progrem involved includes the mechanism
of action of ionizing radistions mand the metabolism of variocus radicactive
elements ir animals and humans. Basic information is sought relative to
the distribution, storage, and elimination of the various radioactive prode
uots from blological systems., Methods for the deteoting and treatment of
radiation injury is of paramount importance. An active slectronice and

instrumentation section facilitates the functions of this Division..
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II1.

DIVISIONAL RESEARCH PROGRAMS AND BUDGETS

A, FPHARMACOLOGY AND TOXICCLOGY DIVISION:

Chief of Divieion: Harold C, Hodge, Professor of Pharmscology,
' The University of Rochester

1, AIMINISTRATION (3201):

320l-Ad; Adsorption Studies on Bone -—- (Fundamental Research) --

To study the magnitude of the deposition of various metals such as uranium,
beryllium, oalcium, and non-mstals such as phosphates and fluorides in

bone, Attempts to elucidate the mechanism of bone deposition,

2. INDUSTRIAL HYGIENE (3210):

3210=1; Dust Inhalation Studies =-- At present three materials

are the prime interest to the Atomio Energy Commission; beryllium, thorium,
snd uranium, Aeccordingly, the entire Industrial Hygieme Program of this
ares has sentered its attention on the large«scale exposure of animals to
these three important substances. To this end, two beryllium exposure
chambers and one chamber each for thorium and urenium are planned for opera-
tion during the current fiscal year, These chambers are designed to yleld
approximately 23 studies,

3210=1lay Beryllium Dust Inhalation Studies:

(Project #172)e- Two-week, High Concentration Dust
Exposure « 6 Studies, § Months,
(Project #173)~~ Sixtyeday, Low Concentration Dust

Exposure = 2 Studies, 4 Months,
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(Project #174)== "Plood Conoentration Exposure

Studies - b Studies, 4 Months,

3210«lb: Thorium Dust Inhalation Studies:

(Project #175)e= Acute Thorium Dust Exposures =
2 Studies, 6 Months,
(Project #176)== Acute Thorium Dust Exposures -

Insoluble Dust, 2 Studles, € Months,

3210-l0: Effeot of Particle=Site on Uranium Toxicity,

6 Studies, 1 Year; Thirty-day inhalation studies of uranium dusts of

graded particle sire,

. 35210=2: Dust Particle-3ize Studies - Toxic response is & func-

tion of the physical as well as the chemical nature of the inhaled dust.
Pracise information is required to evaluste the industrisl hazards and to
provide lsborstory control of inhelation studies,

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

end Uranium Dusts == Annual Baszis.

3210-2b: Alveolar and Nasal Retention == Intratracheal

Studies =~ Preliminery Beryllium and Thorium Information,

35210=20; Industrisl Dust Survey lLaboratery.

3210-8: Specinl Problems in Toxicology -~ Requests received

by the Rochester Area for experimental data vary widely from brief exposure
studies on a single material to outaneous and oocular toxicities and shorte

term exposures on several related materials, No foreknowledge of the npumber

2002045
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of annual requests is possible. There are indicetions, however, that re-
quests for work on the following subject will be submitted in the near
future, “Toxicity of the Pyrolysis Products of (=716 and 816 Materials”,
QOther requests are expected. Aissocisted with materials, related to the
produotion of atomioc energy, is that of fluorine, hydrogen fluoride, and
fluorides of the particular materials involved. It is anticipated that
requests for toxieologicmnl work related to this element will also be re-
ceived,

3210=38: Toxieity of S8peciml Materials «- Anmual Basis

3210«%b; Pluoride Toxicity Studies Related to

Beryllium and Uranium Industries

$210«4; Fundamental Ressarch in Problems Related to Induse

trial Toxicology =- Ths following four problems have been selected as

suitadle for fundamental researsh by the Industrial Hygiene Section during

the fisecal year 19471948,

3210-4as Action of Uranium on Living Cells -= The

Role of Liplids in Uranium Poisoning,

3210-4b: Nature of Beryllium Poisoning - To estab-

lish the role of secondary factors in beryllium
poisoning and to establish whether these factors
are specific or nonspecific,

3216-46: Physical Properties of Dusts ~~ To deter-

mine factors influenoing (1) the stability of dusty
atmospheres, and (2) separation of suspendsd matee
rials from such atmospheres,

3210-4d: Properties of Living Membranes -- To study

2002040
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repal dysfunotion by direct methods resulting
from action of poisoning by uranium and other
metals; to study isolated living membranes; and

to study model membrane systems,

3210-E; Engineering laboratory -- To set up adequate engin=-

eering laboratory faoilities sufficient for two chemical engineers and
equipment; for work involving berylliwm, thorium, and uranium dusts, and

for tests of special materials,

3. BIOCHEMISTRY (3220):

3220=1; Deposition of Projeet Materlals in Bone -= To obtain

information on the .deposition of project materisl in bone.

5220-2: Skin and Eye Toxicity of Projesct Materials =« To de-

termine the approximate toxioclty of projeot materiale to skin and eye.

5220-3: Electronics Research and Development -~ To provide

facilities and information reletive to the development of special equip=-
ment for the entire Pharmmcclogy Division,

3220-4; The Use of Isotopes in Toxicity Studles and Fundamental

Research -~ To provide a central laboratory for intesgrating isotope studies,

4. INGESTION TOXICITY (3230):

3250-1la: Tolerance by feeding increasing doses of uranium to

dogs == To establish amount and mode of tolerance to uranium poisoning.

200C047



52350-1b; (Project #179) Acute and pilot studies, intraperi-

toneal and oral, or various Be compounds in Rats, mice, rabbits, and guines --

To complete work started in 1946-47 of establishing LD50's and 80-day

toxicity by feeding.

(Projest #180) Chronic ingestion-toxicity studies

with four Be compounds for 2 years in rats snd 1 year {or longer) in doE_ -

To establish toxioc effects of continuous ingestion of Be compounds over &

long pericd of tims,

(Project #181) Studies of the effect of debilitation

in Be poisoning == Yo investigate the possibility of a debilitating faotor

in Be poisoning.

3230=lc; (Project #182) Acute and pilot studies, intraperi-

toneal and oral, of warious thorium ocompounds in rats, mice, rabbite, and

guinea pigs =~ To oomplets work started in 194647 of establishing LD50's
and S0«day toxieity by feeding,

(Project #183) Chronie ingestion~toxicity studies

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

dogs -~ To establish toxic effeots of continuous ingestion of thorium ocom=

pounds over a long period of time.

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

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

thoriunm,

3230«3: BRat Bresding Colony == It is intended to maintain our

rat breeding colony in order to supply rets for the entire Rochester Projeot.

2002048
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5., ANALYTICAL CHEMISTRY (3240):

5240-1; Methods Development == To develop analytical procedures

for project materials,

3240-2; Physioal Chemistry:-e To provide accurste information

on the properties of project materials in sclutions approximating physio=

logical conditions.

3240«3; Fluoride laboratory =- To provide methods and analyses

of meteriels for fluoride content,

3240-4; Routine Metals Microanalysis == To provide accurate

analyses .of solutions end tissues for all sections of the Fharmmoology Divi-

gion,

3240«53 Routine Biochemiczl Analysls == To provide the common

analyses of tissues and fluids for biochemiocal constituents: NPH, glu-

coss, urinary protein, ete. for all sections of the Pharmacology Division,

6. PATHOLOGY (3250):

3260«13s Apatomieal Diagnosis -~ A knowledge of changes brought

about in the organs and tisswes by different compounds is of importance in
the understanding of their toxieities, Such information is often of great
importance in determining the levels that may cause injury to the oells but

not kill the animels,

5250-1a: Examination of Animals Expecsed to Uranium,

Thorium, and Beryllium,

1)
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3250~1b; Fathologioal Effects of Speeial Materisls (per-

tioularly the halogenated hydirooarbons,)

3250=2: Intrevenous Toxioity of Beryllium and Thorium Compounds -

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

2+ To supply information oonocerning the organs or tlseues
mose susoeptible to beryllium and thorium when there is a relatively ocom=-
plete distribution throughout the body,

3, To determine if all beryllium and thorium compounds have
8 common action or if other perts of the molecule may modify ite sotions,

4, Information of this type should be of some walue in

the later studies of mechanism of section, distribution, and excretion,

3250=3; Criteria of Beryllium and Thorium Polsoning -~ The

informetion slready gained from a few experimsnts indieates that the liver
is the principel organ affected following intravenous injeoction of beryllium
compounds, The liver damegze is quite severe and consists of a widospr.ad.
oentral necrosis, The animals beoome jaundiced. If beryllium acts like
other liver poisons, there should be a fairly wide range between the minimal
lethal dose and the minimal dose that will ocause liver necrosis. Because
of this, it would seem evident that a test of liver funotion which is most
sensitive for this type of damage would be of importance in giving an indi-
cation of toxiecity in nonefatal levels. There is injury to lymphoid tissue
end the bone marrow when large doses of beryllium are given, This may not
be of importance with smsll subelethal doses, but should be investigated,

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

conoerning its toxiecity ie known,
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3250-4; Tolerance to Beryllium and Thorium Compounds -- To

determine whether or not animals become more susoceptible or tolerant to
soluble beryllium oompounds when these compounds are given intravenously.
Since beryllium seems to act primarily as & liver poison producing liver

neorosis, one would expeot the animals to becoms more susceptible rather

than tolerant,

3260=6; Osteosclerosis in Beryllium Poisoning (Fundamental

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

ococurring in beryllium osteosclerosis,

7. PHYSIOLOGY (3260):

5260=13y Development of Lung Funotion Tests =~ Some of the mate~

rials (such as beryllium) used in experimental inhalation studies cause
rather severe lung damage, Three possible methods will be investigated;
(1) Permeability of the alveolar membrane to gases by use of radioisotopes;
(2) Pneumotachograms (tracings of air movements during breathing); (3)

Rats of oxygenation of blood after anoxia dus to Op laok.

3260=2; General Physiologios)l Studies (action of uranium,

beryllium, and thorium, and other substances on isolated 0011? and tissue) =
The elucidation of the mechanism of soetion of toxic agents on higher ore
ganiams is usually diffioult because of the complex intermotions of wvarious
cells and tissues. It has usually proved profitable to use isolated cells
and tissues for experimental material, thus avoiding meany of the diffieul-

ties. One exemple in this laboratory has been the use of yeast cslls to

2002051
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investigate the action of uranium on the cell membrane. Many other exar-
ples can be found in the literature, Each toxic agent involves a differ-
ent problem and requires thes selection of the oslls or tissues which will
five the most satisfactory data. Yeast has been ussful for uranium studies
and will probably also be useful for thorium, Frog heart may be wvaluable
in the study of the action of beryllium, Other tissues which are useful
for exporimental purposes include:; phagooytes, protozoa, tissue oultures,
isolated muscle, sperm, egzgs, etc, It is impossible to predict st the

present time the most useful lines of approach for each material,

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

Research) == Although oonsiderable work has been done concerning the permse-

bility of the cell membrane and also oconoerning its struoture, we motually
know little of its role in metaboliam except that it is a barrier to pa:sége
of materials into and out of the eell, It seems highly probable that the
membrane takes an active part in metaboliam, particularly in relation to
phosphorylation. Beoause the cell membrane is the first living structure

to come in ocontaot with any texic agent, and beoause phosphorylating enctymes
appear to be important in urenium toxic effects, the study of membranes in
uranium peisoning should be investigated more fully. The role of the yeaste
cell membrane in phosphorylation and dephosphorylation will be studied by
use of radiowphosphate in various oompounds such as adexnylic aocid and adenyle-
pyrophosphates. Uranium and other metals may be useful tools in this study

because they seem to inhibit phosphorylation at the cell membrane.
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B, DIVERSIFIED PROBLEMS DIVISION:

Chief of Division: Andrew H, Dowdy, M.D., Professor of Radiology,
The University of Rochester

1, FLY GENETICS (3410):

3410-1; Genetic Effects of Low Dosage Irrsdiation ~- To de-

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

the Drosophile fly.

2, MOUSE GENETICS (3420):

3420«l; A Study to Determine the Period at Which Zygotes Die -~

Five semi-steriles and several sex~linked lethals will be tested. The pro-

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

3420-2: A Study to Determine the Number of Chromeosomal Trans-

looations in Order to Better Understand the Effects of General Body Irradia=-

tion Upon the Hematopoietie System,

3420«8; A Study of Testes and Bone Marrow to Determine the

Frequesncy of Chromesome Damage at Various Doses and Relating that Fre~

quency, if posaible, to the Change in Rate of Cell Output.

5420-4y Breeding Tests of Suspected Gens and Chromosome Muta-

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

begun in 1944,

&2
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3. BLOOD (3430):

$430-1; Effects of Irradiation on the Hematopoietic System =

To study the disturbenoes in physiology accompenying rediation,

3430=2: Effects of Adrenal Cortioal Extraect and Rediation on

Output of Thoraocie Duct Lymphooytes and on the Titer of Lymph in Immunised

Animels.

3430=2a; Observations on the effect of adrenal cortex ex-
tract on the output of thorecic duct lymphooytes in the normal ocat, the
thoracic duot being eannulated and edrensl ocortionl extract administered
after obtaining a suitable baseline.

5430=2b; Experiments similar to 3430-2a except using adrena-
leotomized cats,

2430-26; Effect of radlation in varying amounts on the output
of thoramcic duet lymphooytes in the normal ecat, the radiation being given
during the actual period of oannulation after obtaining a suitable baseline,

35430-2d: Experiments identiocal to 3430-20c exoept using
adrenalectomized arnimals,

3430-201 Observations on the comparative titers of ocell
freos and cell rieh lymph in immunized animels. This group of experiments
ie designed to give evidence for or ageinst the presence of antibody globue
lin in lymphocytes,

3430=2f; Observations on the comparative titer of ocell free
lymph from the same animal (a) before and after the administration of adrenal
cortiocal extracst, and (b) before and after radiation in varying amounts.

3430-2g: Electrophoretic studies on oell free and eell rich
lymph to asocertain whether significant amounts of gamma globulin are present

in the lymphooytes;
2002055
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3430=3; Blood Histamine Studies «- To substantiate previous

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

bound to the myeloid leukooyte.

3450«43 Observations on the Life Span of the Leukocyte,

8430=5; The Treatment of Rediation Lesukopenias with Folio Acld.

4, SURGERY (3440):

35840-1: Tissue Transplantation.

3440~1la: Transplantation of normel homologous embryonal bone
marrow intravenously and to specific extramedullary sites into normal and
total body radiated recipients.

3440~1b; Transplantation of normal heterologous (humen and
bovine ) embryonal bone marrow intravenously end to specific extramedullary
sites into normal and total body radiated recipients.

3440«lc; Transplantation of normal homologous embryonal lym-
phoid or splenic tissue intrsvenously and to speclific extra lymphoid sites
into normal end total body radiated recipients.

3440-)ld: Transplantation of normal heterologous (human end bo=-
vine ) embryonal lymphoid or splenic tissue intravenously and to specific
extre lymphoid sites into normal and total body radlated recipients,

5440-ley Transplantation of normal homologous, adult lymphocytes

and lymph fluid into total body radiatsd recipients,

3440«2; Evaluantion of Bone Marrow Ressrve and Its Effect on Rsdisa-

tion Intoxiocation.
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3¢40-3; Effects of Rutin (s crystalline glucoside of querec~

tin supposed to regulate oapillary porn-;bility) on Radiation Intoxlcation.

£440«4: Cultivation of the Hemmtopoietie Tissues of Embryos

end the Effect of Radiation on these Culturee.

3440«6; Fundamsntel Hesearch

3440-5a; Thyroid Function as measured by tissue iodine
concentretion and blood iodine concentration,
3440«=5b; Relationship of thyroid funotion or dysfunction

to other hormones and enzymes such as thyroxlin, phosphatase, estrogens, etc.

5. IMHUNITY (3450):

3450=1: A Study of the Effect of Xeray and Radiosotive Phos=

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

is designed to evaluste the effect of radiation upon immunity. Suoh a
problem should sugment basic informetion relative to the mechanism of
ionigzing radiations uwpon vericus biological systems. Investigators in oharge
of this problem have had long years of experience with immunity in pertussis.
Additional information will be gained in correlation with this subject;
namely, the improvement of the antigenic qualities of whooping cough vaecins,
and a better understanding of the production of experimental bronchiectasis
following whooping cough. These last two problems, which seem on the sur=
face to have very little to do with the work of the Atomic Energy Commission,
seem worthy of support in order to gain informstion which the Commission

does desire relative to the effects of radiations upon the humen body.
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6. PROTEIN METABOLISM (5460):

3460=1; Effeot of Irradiation on Protein Metabolism =- Total

body irradiation and looel body irradietion undoubtedly bring sbout & change
in protein metabolism as manifested by nitrogen balance, It is planned to
carry out radiation studies on both normal and tumor-bearing animals with
subsequent studles of the nitrogen balance. Should the animal experiments
give important leads, investigation will be carried to studies of the nitro-
gen balances in human patients having malignant diseasss and receiving
therapeutic doses of radiation, The design of this program as set up will
not only give valuable information relative to the effeot of irradiation on
protein metabolism but might also throw some light on the oancer problem as

s whole,

7. THEORETICAL PROBLEMS (3470):

3470-1: The Chemical Action of Irradiations (Theoretioal Con=-

siderations) == This problem consists of (a) theoretical deductions rela=
tive to possible chemioal alterations from redistions having various energy
levels; (b) mathematiocal oomputations with e selection of reactions whieh
will most probably ocour in any given circumstance, and (¢) laboretory cone

firmation of these theoretical oconsiderations.

8. HISTOLOGICAL SERVICE (3480):

The histologieal laboratory operating under this section is set
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up to provide routine sectioning and steining of pathologloal specimens, to
prepere and interpret slides, to prepare paraffin gpecimen blooks, and to
maintain oentralized storage feoilities for pathologioanl sections and
readings. The laboratory operates as a service unit to all divisiona on
the projeoct and is completely separate from the Pathology Section of the

Pharmeoology Division,

9, STATISTICAL SERVICE (3490):

The 51‘41:181:10&1 Service also operates asz a service unit to all
divisions on the Projeot and is organized by the Project for the purpose
of perferming various types of analyses utilizing the International Busie
ness Machine and caloulator installations., The Service is set up to pro-
vide spsedy ocomputation by "punched ocard" methods of large numbers of
basic statistiosl values (means, medisns, standard deviations, correlations,
ete.) In addition to the tabulation and caloulation of frequency distri-
butions, means, standard deviations, correlations, chi squares, tetests,
and analyses of variance, by use of alphabetical equipment, complete pre~

sentation of data oan be acecmplished in any prescribed fashion,
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2l.

C. SERVICE DIVISION:

Chief of Division; Fred A. Bryan, ¥.D., Instructor in Radioclogy
and Medicine, The University of Rochester

1, INDUSTRIAL SERVICES (3301):

The services included in this section are radiclogical sur-
veys, dust surveys, P and A oounts on special materials supplied, VY and

B determinations on plant workers by film badges, etoc,

2, DERMATOGLYPHICS (3302):

This section is ooncermed with the reading and interpreting
of fingerprint impressions (by Dr. Roger N. Harvey) for special materials

plants and other Atomic Energy Commission installations,

3. SPECIAL FILX BADGE STUDY (3303):

A special study is to be performed to cover investigations
of the effects of pressure, heat, and time of development af'ter exposure
and combinations of all three on the stability of the Type K film. It

will also include a comparative study of films at Harshaw Chemical Company.

4., SPECIAL POWER STUDY (8304):

A special study is ocontemplated by Dr. Fred i, Brysm in oone
junction with the Industrisl X-rsy laboratory of The Umiversity of Rochester.,
It will oconcern itself with e study of possible power development from the

heat generated by absorption of V , P, and o radiations, in various metals.

5. MEDICAL CONSULTANT OFFICE (3310);:

An Esstern Brench Office of Dr. Stafford L. Warren's offioe
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(Mediocal Consultent te the Atomic Energy Commission) will be meintained st
the Rochester Projsct. It will sot in s distriotewide oconsulting ocapeoity
to the various manufeasturing conoerns, and when necessary, to Operations

CROSSROADS.

6. PIELD SERVICE CONTINGENCY FUND (3311):

The Medloal Consultant Office feels it adviseble to have e
speciel section set up for the purpose of hiring spescisl oconsultants from
time to time such as those hired for the purpose of preparing the Japa-

nese reports, eto,
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Iy RADIOLOGY AWD BIOPHYSICS DIVISION:

Chief of Division; William F. Bale, Associate Professor of
Radiology, The University of Rocheater

l. RBel; Studies of the Metabolism of Polonium in Experimental

Aninels ‘w. Ressarch up to the present time has outlined in a reasonably
satisfactory manner the rate at which polonium is exoreted in the white rat
following oral, intravenous, and subouteneous administration, ss well as
following absorption a8 & vaporized polonium dust breathed into the lungs.
There remain several aspects of the metabolism of polonium deserving of
further investigation beoause of the importance of this material to the work
of the Atomic Energy Commission. The propeosed studies under this major
problem ere as follows;

RB-la: Long-Term Retention of Inhaled Polonium in Lungs

of Rats and Other Animals ~~ To determine the rate at which polonium is

removed from the lungs of workers who may be exposed to this material in
dust or vepor form,

RB=1b; Studies on the Bioohemiocal Nature of Polonium Metaw

bolism -~ To determine the chemicel form or forms in which polonium exists
in the body and to determine the biochemical factors influencing its dis-
tribution and exeretion from the body.

RB-lc: Therspeutic Agents and Methods ~= To determine

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

The following Sections of the Division are utilized on Problem RB=l;
Instrumentation, Tracer Chemistry, and Radiation Physiology,
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2. RB=2; Human Tracer Studies with Elements of Importancs

to the Medical Section == To fulfill requests already made from the Medie

cal Section, it is planned to carry out humen traeer studies with the
following radioactive elements as well as the animal studies and instrumen-
tation necessarily preliminery to a competent carrying out of the program
on human subjects. The purpose of these studies, for all the elements
listed below except for radiolead, will be (a) to measure excretion as e
function of the amount of the element in the body and of time after admin-
istration in order that e more exmot relationship oen be established bew
tween exposure and amounts stored and exoreted, and (b) to pick up any
deviations in metabolism bstween humen subjeots and experimental animels,
In the case of radiolead, the dats obtained will be useful in correlating
the metabolism of the radioactive heavy metals listed below with that type
of heavy metal poisoning for which the greatest clinieal experience is
available,

HB-2a: Polonium (continuation of present studies)

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

RB=20: Uranium (probable continuation of studies now underwsy)

RB=2d: Thorium

RB=28; Radiolead

RB-2fs BRadium

The following Sections of the Division are utilized on Problem RB=2:

Instrumentation, Tracer Chemistry, and Metabolism,

3¢ RBw3; long=Term Chronic Exposure of Animals to Ingested

Radioactive Materisls - Following asocumulation in the body of longelived
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rediosotive elements of which substantial amounts are retained over periods
of months or years, it is believed at the present time that the detrimental
effects most likely to ocour are due to chrornic ohanges that will show up
years after the initial exposure. Relatively shorte-term ohronic experi=-
pent® Buch ag we have sonduoted with polonium, plutonium, and radium, ex-
_ tending over periods of a year in white rats, still make necessary exten-
sive extrapolations in time and in animsl sirze and life span to use this
date to arrive at a tolerance or permitted dosage level for humans. We,
therefore, propose to initiate experiments wlith these elements extending
not only over the complete life span of white rats but also of dogs and
other animales considersbly closer tc a human subjeot in size and life span.
Obviously such experiments represent a program of several years' durationm,
but‘the importanee of the anticipsted results make it difficult to sidee
step the necessity of ocarrying them out,

The following Bections of the Division are utilized on Problem RB-3:

Radiation Physiology.

4. RB=4; Acute mnd Chronic Exposure of Experimental Animals

to Radon and Thoron == Adeguate chronic exposures of experimental animals

to radon and thoron have never been carried out, The urgency of doing this
is well indicated. We, therefore, propose to set up exposure chambers for
snimals and to conduct acute and chronic exposures with associated physiologi-
cal and pathologioal studies necessary to indicate an experimental tolerance
value for radon and thoron in human subjeots,

The following Sections of the Division are utilized on Problem RB=4;

Instrumentation and Rediation Physiology.
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5., RB=bs Study of Factors Influencing Tolerance to External

Radiation == Quite extensive data is now awvalilable concerning the response
of experimental animals to deily extending somewhat over ono year. We
propose to supplement this data by studies, for which some pilot work has
already been carried out, as to the effeots obtained at very high and low
dosage rates in both acute and chronioc exposures. Also, we propose further
to amplify studies of the effects of long chronic exposures upon resistance
to later acutely damaging doses of radiation,

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

Rediation Physiology and Radiation Mechanics

6. RB=6: Physioclogleal Effects of Radiation == It is to be

hoped that a greater knowledge of the fundamental effects of ioniring
radiations, both upon the single cell and the organized structure of the
body, will lead to means of picking up at an earlier tims evidenoce of radis-
tion demage, and to means of counteracting the detrimental effects of radia=
tion by appropriate therapeutic proocedures. We, therefore, propose to in-
vestigate intensively, both on the ocell and animsl level, the fundamental
changes induoed by redistion. Alsc we will follow any leads that develop

es to more sensitive methods of detecting early radiation damsge, and as to
any therapesutic aids that may be applieable following acute or chronic ine
Jury from rediation. This will include engyme studies both of complete
00lls and of separated cytoplasm and puclei as influenced by irradistion,
Among the tools to be utilized in this work will be isotopie fracers, par-
ticularly C 14 and P 32, ultraviolet and infraered spectroseopy, Harbprg

apparatus, and-the sleotron microscope,
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The following Sections of the Division are utilized on Problem RB-6;
Instrumentation, Radiation Physiclogy, Radiation Chemlstry, Speotroscopy,

end Radietion Meohaniecs,.

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

minations in Human Subjects =-- Where large numbers of personnel are exposed

to the possibility of radium ingestion, as ococurs for example during the
preliminary handling end first stages of processing of the ore from which
uranium is to be extraocted, it is very desirable to know mt what rate toler-
ance conocentrations are being approached by the persomnel involved, One
wishes to know, if possible, whether under s certain set of working condi-
tions, certain persomnnel are aocumulating redium so that tolerance values
will be roached in s year or whether radium aocoumulation in terms of the
tolerance amount is negligible, For it is possible that meny workers will
stay in this ocoupation meny years, and it is not desirable to foree them
into a change of occupation because of radium saccumulation in their bodies
or to run the risk of endangering their health at a later time, The present
method of measuring radium accumulation in the human body, by msasurements
of alpha activity in one liter samples of exhsled air, is entirely inade-
quate for this purpose. It seems quite evident that the best general
method of approach is that of oconeentreting the radon from the dust samples
much larger than one liter., It is proposed to sontinue a program of re-
search in this field now underwsy in order that sueh s method will be de-
veloped to the point thet it is suitable for routine use and gives results
in whioh entire oconfidenoe can be placed,

The following Seotion of the Division is utilized on Problem RB=7;

Instrumentation.
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8, RB=8; analytioal Prooedures as a Contribution to Work

Mainly Carried Out in Other Divisions of the Project.

RB~8a3; Dust Partiole Size Determinstion with the Elec-

tron Miocroscope =- It is proposed to utilize the slectron microscope for

particle size determination and exposure of expsrimentel animals to uranium,
thorium, and beryllium compounds and to use auxiliary electron defraction
apmratus for the identification of dust partiocles,

RB=8b; Ultravioclet Spectroscopy -=- Pechniques utiliring

ultraviolet speotroscopy will be applied to the analyses for uranium,
beryllium, thorium, and such other elements as seems expedient and prace

tical,

BB=Ba: Radon Determinations -- It is plannsed to continue

analyses of air t.uplou from special materisls plents for radon, and deter-
minations of radium fixed in the bodies of employees of such plants by
radon analyses of expired air,

The following Sections of the Divizion are utilized on FProblem RB-8:

Instrumentation, Spectroscopy, and Radiation Mechanics.

9. RB=9: Dewvelopment of Prossdures and spplications for Redio-

isotopes Produced in the Chain Reacting Pile -~ It is proposed to ocarry out

research in which radioactive elements will be used as tools in obtaining
fundamental informstion of signifiocmnce to medioal soience. It is also pro-
posed to investigate the therapeutic usefulness of these materials par=-
tiocularly in the treatmsnt of neoplastic disease.

RB=8a3; Tracer Studies:

l. The development of organic synthetic methods

for introduecing isotopes into biologieally important com=-
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2. The development of routine methods for
jsolation of intermediary metabolites conteining
radicisotopes.

3. The development of methods for deter-
mining radioisotopss in biological materials.

4., The development of the methods appli-
cable to biologioal and medioal problems prin-

oipally in the field of protein metabolism.

RB«Sb; Development of Therapeutlie Applicetions:

1. Thyroid neoplasma (I 131). (In ocollabora=-
tion with various divisions of Strong Memorial
Hoapital,

2. Other neoplasms (synthesis and testing of
various radioaoctive oompounds for preferential

uptake in warious tumore,

The following Seotions of the Division are utilized on Problem RB-9q

Instrumentation and Trecer Chemistry.
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YIi.

PROPOSED EDUCATIONAL PROGRAM

It is our firm convioction that one of the most effective ways of
rendering a service to the Atomic Energy Commission in general, and speci=-
fioally in earryling out the loeal program, is for the HRochester Projesct to
participate in an educationsl program. This progrem is being submitted
not for actual approval at this time but for considerstion by the Atomie
Energy Commission in the formulation of their overall educational policies,
It must be understood that we have not had the opportunity to disouss such
& program with many educators in the University who would of neocessity have
to take part in such an endeavor, The thoughts which we wish to conwey,
therefore, msrely refleot the ideas of the Rochester Project personnel
only, and should not be construed as necessarily representing the 1do;u of
the aAdministrative Offices of the University of Rochester,

The work participated in by the wvarious categories of students listed
on the following peges must bs of an unclassified neture as the written
theses required for advanced degrees must be available tc the Graduate Council
of the University for approval.

Before this program oan be insugurated, additional building facilities
will have tc be ersoted adjaoent to the Mediocal Sohool, The funds for this
underteking should be allooated by the Atomio Energy Commission rather than
by the University per se as the program we are suggesting is a publio re-

sponsibllity rather than s private one.

Flan for Proposed Educational Program

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

divided into three main categories:
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1. Persons desiring short«term intensive instruction on
specifie research or health monitoring technigues.

2. Persons already holding X¥.L., Ph.D., degrees, or the esquiva-
lent, desiring s one-ysar course covering Industirial Toxiscology, Radio-
active Measuremsnts in Tracer Techniques, and Health Physics,

3. Graduste students desiring to carry out fulletime work in
the University over e period of several years leading to Ph.D. degrees

either in Industrisl Toxicology and Pharmacology or in Biophyslios,

The three ocategories of students listed ebove are discussed in

greater detail below,

1, SHORT-TERM S3TUDENTS

It is likely that there will be a considerable demand in the future
for short-term instruction leading to a mastery of ocertain individual
research techniques that the student will earry back and apply in his home
laboratory, The typical exsmple of the field in whieh such instruotion may
be desired is that of osrtain radicactive isotopes preparatory and messure-
ment technigues., As well as we oan foreses, this probably alsc represents
the field of instruction for which there will be the greatest demand,

Almost the only way for a atudent to obtein competent instruction
in a short period is for him to work with and observe someons who is as-
tually conducting research in which thiz technigue is utilized,

Instruotion in any one technique cannot be given efficiently to
more than a small group at one time. These students therefore should pre-
sumably be rather evenly distributed over the yeer in order that spparatus
and facilities be available, thus affording each student individuml experie-

ence in thelr use,
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2. ONE-YEAR FELLOYSHIPS

A very important class of students seems likely to be mature scien-
tists with M.D., Ph.Ds degrees, or the equivalent, who desire instruction
in essentially the whole field of Radiology, Health Physiocs, and Industrial
Toxieology, in order that they may assume responsible roles in controlling
" health hagards in other looations concerned with the production or utiliza-
tion of nuclear snergy.

Three seminars, designed primoipally for orientetion purposes, are
given each week at the present time and partially cover the above fields
of interest. They are as follows:

a, The Radiology and Biophysios Seminar -- Sponsored by

the Rochester Projeot and available to selected Project persomnel
and Badiology Department (Strong Memorial Hospital) peraoﬁml.

b. fThe Pharmacology Seminkr - Sponsored by the Phearma~

cology Department of the Medicel School and aveilable to in-
terested personnel of both the Rochester Projeot and the
Pharmaoology Departmesnt of the Mediocal School.

ce The Rochester Projeet Radioclogy and Biophysiocs Seminar --

Sponsored by the Radliology and Biophysics Division of the
Rochester Project and available to interested Project personnel

only D

In any comprehensive educatiomal program these seminars ;ro most use~
ful but must be supplemented by intensive courses in which laboratory work
is emphasized, The following three courses, therefore, are proposed to be
given for this purpose, utilizing at each instance about one=half the time

‘ef the student,
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1, Industriel Toxicology -~ This courss, to be given by the

Tivision of FPharmacoclogy and Industrial Toxicology, will cover the toxis
proporiios of metals and solvents, also hygiene, RPD, dust sampling, ven~
tiletion, dermatology, industrial first-aid, organ analyses, and forensic
medicine., The course would involve laboratory periods, confersnoces, and
lectures, It will ocoupy about one«half the time of the student for three
months,

2, FKadioactive Measurements and Tracer Teohniques =~ This

oourse, to be given by the Division of Radiology and Biophysiocs, will offer
comprehensive laboratery experlence in the measurement of alpha, beta, and
gamme activities, also instruction in elementary electronics, ebsolute cali-
bration of instruments and standards, sample preparation, tracer techniques
and isolation methods, It wlill involve lsboratory instruction, conferences,
and leotures, and will occupy sbout one=half the time of the student for

& period of three months.

3, Health Physios =~ This ocourse, to be given either by the

Division of Radiology and Biophysios or the Serviee Division, will supple-
ment those osourses previously desoribed, covering the bioclogical effects of
radiations, msasuremsnt of radistion from the health standpoint and other

technigues and theory pertinent to this subjeet, It will oecupy about one=-

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

It is felt that these courses should not be given oonourrently but
et separate times so that the student will be able to take each in turn and
6till have time always available for other sctivities. They might play a
part in an existing program as an assistant or co-worker. If they ocame to

Rochester Project with a program of interest to the astomis Energy Commission,

2002078



2 1

facilities might be made available for them to eonduct investigetions with
whatever assistance and consultations which our ataff can afford.

In certain instances also, additional courses or work in the Medi-
cal School or College of Arts and Sciences may be indiocated,

A4 oertificate indieating competent tenure of this fellowship would

be awarded at the end of the year,

8. GRADUATE STUDENTS

Qur close conneoction with the University of Rocheater Graduste School
makes it possible and desireble to give fulletime training over a period
of several years to competent oandidates leading to Ph,D, degrees in the
fields of Biophysies or Pharmmoology snd Industrial Toxicology. Almost
undoubtedly there will be a real demand for personnel with competent traine
ing in these fields, '

Ph.D. Degree in Biophysies

As Prerequisites: College major in physies, chemistry, or the biow

logical sciences.

Be Course of Studys (Graduate School, The University of Rochester)

1, Chemistry 131-1323; Advenoed Organic Chemistry -- iAn

advanced study of the reactions of oarbon compounds and the
theories of organiec shemistry.

2. Mathematios 11-12; Analytiesl Geomestry and Caloulus «-

A ocourse presenting ideas indispsnsable for further mathemati-
oal study. This work is fundamental in the applioation of

methemetics to physios,
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3. FPhysies 113: Modern Physios —= A survey of the

fisld of atomic physios with particular emphasis on re-
oent trends. Introductory undergraduste oourses in
physios and mathematlos prerequisite.

4., Physios 121-122; Eleotricity and Magnetism -

Lectures and recitations on the theory of electro-
statios, magnetostatios, and electrodynamies, in-
cluding & detailed analysis of A.C., circuits and the

slementary theory of electromegnetlic waves,

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

1, Biochemistry 1 =- The course consists of a study

of the chemieal compounds and processes in the living
animal body with special réferenoe to man, The labora-
tory course is largely quantitatlve, covering the

more important processes and methods for the examinse
tion of tissues and fluids.

2. Physiology A:~- Nerve, Musole, Central Rervous

System, Ciroulation, Respiration, and Kidney == an

introductory course for medical students dealing
particularly with ciroulation, respiration, musoular
sactivity, the nervous system, and special senses,
lectures, conferences, and leboratory work, Fhysio-
logical principles treated in the lectures are illus-
trated in the student laboratory wherever possible
by sxpsriments or human subjects.

3. FPhysiology E: Nutrition and Endecrinclogy --
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A Study of the physiology of digestion, absorption, se=-
oretion, energy metabolism, heat regulation, internal

secretions, and vitamins,

PheDes Degree in Industrial Toxlcology
and mmoology_

Ae Prerequisites; College major in chemistry.

B, Course of Studys (Graduate School, The University of Rochester)

l. Chemistry 151-152; Advanced Organic Chemistry -- An

sadvanced study of the reactions of earbon compounds and

the theories of organioc chemistry.

B. Course of Study:s (Medical School, The University of Rochester)

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

2, Puysiology A -- (&8 listed on Page 35)
3. Physiology B -~ (as listed on Page 39=40)
and

4, Pharmecology 1: The study of the biochemistry,
toxicology, and pharmmcolegical actions of the more ime
portant drugs. Special eliniocal lectures emphasige the
therapeutic applications., Jlaboratory exerolsss are
planoed to illustrste the effects of drugs on organ
systems, A brief aocquaintanse with current practioss
in anestheslia is gained through the courtesy of the

Department of Surgery.
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While personnel are available at the present time to teach ocertain
of the courses listed under (1) Short-Term Courses, (2) One-Year Fellow-
ships, and (3) Greduate Students, it is estimated that the majority of the
proposed instruction could not be started before the latter part of 1947
or the early part of 1948 without gross neglect of our present aotivities
and without sacrifioce of other work,

Onos the proposed educational program gets underway, it is estimated
that the following number of students could be acoommodated each year;

l. Intensive One~Month Course == Possibly three or

four students is a desirable number at any one time
for thii work., This mesns that in the ocourse of cne
yoar, instruotion may be given to 36-48 students,

2, Fellowships of One~Year Duration -- Ten to twenty

students per year.

3, Graduate Students -- Iwenty graduate students by

the Pharmacology Divisiorn and ten graduate students by
the Radiology and Biophysies Division plus ten gradue
ate students working primarily in other divisions of

the Projest == Potal; Forty graduste students,

BUDGET
The University as a whole firures that the instruction of medieal
students or graduate students costs about {3,000 sach above the services
received from the students. assuming a total of thirty graduste students
on this basis, the figure is $90,000.
If one assumes ten fellowships of one year's duration costing $3,000

each, the total expended under this sategory will be $30,000,
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If intensive shorteterm treining is given to an average of three
studentsz per month on this cost basis, the expenses involved will be
$5,000,

So far, we have assumed no salarises will be paid to one fellowship
holders. If salaries of $5,000 annuelly are paid with ten fellowships,

the total expended will be §50,000,

One=Month Courses (36 students) $ 9,000
One~Year Training (10 fellowships) 30,000
Gradunte students (30 fellowships) 0,000
Sub=Total $109,000

Saleries for one-year fellowships (10)
@ $5,000 each _ 50,000
TOTAL AWNUAL BUDGET $159,000

It is difficult at this time to supply more than roughly approxi-
mate budgetary figures, and therefore the abavq»ggpreuents only a

probable budget for & program of this type. -
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