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II.

INTRODUCTION

A, PHARMACOLOGY AXD TOXICOLOGY DIVISION:

The funotion of this Division is to determine the toxioity and

pharmacolozy of the noneradioactive chemioals and ocompounds of interest

to the Atomic Energy Commission during the course of production and utilie
sation of atomic power and related products. Such an undertaking necessi-
tates an extensive biologloal program supported by intensive studies into
the chsmioal and physioal properties of the various oompounds, their mode
of action, distribution, and storage in the bady, and their mode and rate
of elimination from the dbody, A fundamental understanding of these mecha-
nisms of aﬁtion is imperative if intelligent prophylaestis and therapeutio

msasures are to be developed,

B. DIVERSIFIED PROBLEMS DIVISION,

" This Division ooordinates the activities of warious semi-related
groupsrof investigators throughout the University covering the broader
fields of blology and medioine. ¥The objectives hers are two-fold; (a)
to obtain fundamental informetion and techniques appropriate to a better
understanding of the effeots of and mechanism of sotion of ionizing radia-
tions upon various biologioal systems; and (b) to stimulate a broader ine
terest by oapable investigators in the fleld of atomic energy. Fields of
interest involved are genetios, human metabolism of radicactive substances
(iodine, eto.), and the effeots of radistion upon immnity, protein meta-

bolism, the hematopoietic and reproductive systems,

1039280



S

e

C. SERVICE DIVISION:

It 1s the responsibility of this Division to coordinate the various
servios funoctions which the Rochester Project renders to the various pro&u‘-
tion centers at the request of the Atomic Energy Commission. These serve
ices inolud'o.lpooial surveys in plants relative to chemical and rediation
hasards, support of a branch office for this area for the Msdiocal Advisor
to the Atomioc Energy Commisaion, measurements relative to heelth physics,

and speolal services and tests pertaining to msdico-legal problems,

De RADIOLOGY AND BIOPHYSICS DIVISION:

To this Division is delegated the reaponsibility for the study of
all radiation hazards which may arise from the produotion and utilisation
of atomic energy. In addition to a productive research program, this Divi-
sion 13 ealled upon to make surveys of various radiation hasards, pertain-
ing to certain industrial procedures in plants, and to make appropriate
recommendations. The blologioal program involved includes the mechanism
of action of ionising radiations and the metabolism of warious radicactive
elemsnts in animals and humens., Baslc information is sought relative to
the distribution, storage, and elimination of the various radioactive prod-
uots from biologlecal systems. Methods for the deteoting and treatment of
radiation injury is of paramount importance, An active electronics and

instrumentation seotion facilitates the funotions of this Division,
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DIVISIONAL RESEARCH PROGRAMS AND BUDGETS

Ao, PHARMACOLOGY AND TOXICOLOGY DIVISION:

Chief of Division; Harold ¢. Hodge, Professor of Pharmaeology,
' The University of Rochester

1. AIMINISTRATION (3201)s

$201=Ad: Adsorption Studies on Bone == (Pundamental Research) --

To study the magnitude of the deposition of various metals such as uranium,
beryllium, calcium, and non-metals such as phosphates and fluorides in
bone. Attempts to elucidate the mechanism of bdone deposition.

2, INDUSTRIAL HYGIENE (3210):

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

are the prime interest to the Atomie Energy Oo-‘.inion; beryllium, thorium,
and uranium, Aecordingly, the entire Industrial Rygiene Program of this
area has centered its attention on the large=scale exposure of animals to
these three important substances. To this end, two boryiliu- exposure
chambers and ons chamber each for thorium and uranium are planned for opera-
tion during the current fiscal year, These ohambers are designed to yleld
approximately 23 studieas,

‘3210=las Beryllium Dust Inhalation Studies:

(Project #172)ee Twowweek, High Consentration Dust
Exposure « 6 Studies, € Months,
(Projest f173)=~ Sixtyeday, Low Concentration Dust

Exposure = 2 Studies, 4 Months,

1039288




S

(Project #174)—= “Plood Consentration Exposure

Studies - § Studies, 4 Wonths,

$210«1ds Thorium Dust Inhslation Studies;

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

Insoluble Dust, 2 Studies, 6 Months,

3210-1¢: Effeot of Fartiele-8ize on Uranium Toxieity,

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

graded particle sise,

3210=2; Dust Mrticle=Sisze Studies =« Toxioc response is s funo~

tion of ths physical as well as the chemical nature of the inhaled dust,
Precise information is required to evaluste the industrial hasards and to

provide laboratory econtrol of inhalation studies,

35210=2a; Sampling and Measurement of Beryllium, Thorium,

and Uranfum Dusts == Annual Basis,

3210=«2bs Alveolar and Nasal Retention «« Intratrascheal

8tudies =« Preliminary Beryllium and Thorium Information,

3210-20s Industrial Dust Survey laboratery.

3210-3; 8Special Problems in Toxicology == Requests received

by the Rochester Area for experimental data vary widely from brief exposurs
studies on a single material to sutaneous and ocular toxicities and short-

term exposures on several related materials, No foreknowledge of the number
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of annual requests is possible, There are indications, howsver, that re-
qQuests for work on the following subjeot will be submitted in the near
future, "Toxlicity of the Pyrolysis Produots of C-716 and 816 Materials”,
Other requests are expeoted, Assooisted with meterials, related to the
production of etomio energy, 1s that of fluorine, hydrogen fluoride, and
fluorides of the particular materials involved, It is antioipated that
r%qnuts for toxisological work related to this element will also be re-
oeived,

3210=3a3 Toxieity of 8pecial Materials -- Anmual Basis

3210-8by Fluoride Toxioity Studies Related to

Peryllium and Uranium Industries

$210-4; Pundemental Researoh in Problems Related to Induse

trial Toxicology = The following four problems have been selected as

suitable for fundamental researoch by the Industrial Bygiene Seotion during
the fiscal year 1947-1948;
3210-4as Action of Uranium on umi Cells -= The

Role of Lipids in Uranium Poisoning,
3210-4b; Nature of Beryllium Poisoning = To estabe

l1ish the role of secondary faoctors in beryllium
poisoning and to estadlish whether thess factors
are specifie or nonopeoifio..

3210-46; Physieal Properties of Dusts == To deter= .

mine faotors influencing (1) the stability of dusty
atmospheres, and (2) separation ‘of suspsnded mate=
rials from suoh a‘ho-phoru‘.

3210=44;y Properties of Living Msmbrenes -- To study

1039290 )
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remal dysfunction by direot methods resulting
from aotion of polsoning by uranium and other
motals; to study isolated living membranes; and

to study model membrane systems,

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

esering laboratery facilities sufficient for two chemieal engineers and
equipment; for work invdlving beryllium, thorium, and uranium dusts, and

for tests of specisl materials, -

3. BIOCHEMISYRY (3220):

3220-1; Deposition of Projest Meterials in Bone -- To obtain

informtion on the deposition of project material in bone.
3220-83; Skin and Eye Toxicity of Project Materials -- To de-

termine the approximate toxieity of projeat materials to skin and eye.

5220-3; Eleotronics Research and Develomment -- To provide

facilities and informmtion relative to the development of special equip-
ment for the entire Pharmmgology Division.
3220=4; The Use of Isotopes in Toxicity Studies and Fundanental

Research ~= To provide a ocentral laboratory for Lntogriting isotope studies,

4. INGESTION TOXICITY (3330):

$230=1a; Tolerance by feeding increasing doses of uranium to

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

1039281



8230=1b; (Projest #179) Avute and pilot studies, intraperi-

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

To complete work ‘ltll't.d in 1946«47 of establishing LD50's and 90-day
toxiolity by feeding.

(Projest #180) Chronic ingestion«toxiocity studies

with four Bs compounds for 2 years in rats and 1 year (or longer) in dogs ==

‘To establish toxio effects of ocontinuous ingestion of Be compounds over a
long perilod of time, ~

(Project #181) Studies of the effect of dsbllitation

in Be poisoning == To investizate the possibility of a debilitating faotor

in Be poisoning,

3230«les (Project #182) acute and pilot studies, intraperi-

toneal and oral, of various thorium ocompounds in rats, miee, rabbits, and
guines pigs == To complets work started in 1946=47 of establishing LDSO's
and 90«day toxieity by feeding.

(Project #183) Chronie ingestion-toxioity studies

with two thorium compounds for 2 years in rats and 1 year (or 1oq§:y)71n

dogs -- To establish toxio effeots of continuous ingestion of thorium come

pounds over a long period of time,

3230~2;s Effeot ol age on toxiocity of dberyllium and thorium ==

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

thorium,

3230=3: Rat Breeding Colony — It is intended to maintain our

rat breeding colony in order to supply rats for the eniire Rochester Projeot.
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8. ANALYTICAL CHRMISTRY (3240),

$240=1; Methods Development == To develop analytieal procedures

for projeot materials,

3240=23 Physioal Chemistry:-= Zo provide acourate informtion

on the properties of projeot materials in solutions approximating physio-
logical oonditions, |

$240-3; Fluoride laboratory == To provide methods and analyses

of materials for fluoride content.

3240-4; Routine Metals Mieroamalysis == To provide acsurate

analyses of solutions end tissues for all sections of the Pharmaecology Divi-

slon, .

3240«54 Routine Biochemioal Analyslis == To provide the common

analyses of tissues and fluids for bioshemical oconstituentss NFPN, glu-

cose, urinary protein, etc., for all sections of the Pharmacology Division,

6. PATHOLOGY (3250),

3250«1; Anatomieal Diagnosis «- A knowledge of changes brought

about in the organs and tissues by different compounds is of importance in
the understanding of their toxleities. Such information is often of great
inportance in determining the levels that my cause injury to the oells but

‘not kill the animals.,

3250-1a; Examination of Animals Exposed to Uranium,

Thorium, and Beryllium,

103942943
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3250-1b; Pathologleal Effects of Special Materisls (pare

ticularly the halogenated hydiroocarbons,)

$250=2; Intravencus Toxioity of Beryllium and Thorium Compounds e

l, To produce some information conoerning the relative toxi-

city of different beryllium and thorius compounds,
_ ’ 2. To supply information concerning the organs or tissues
‘mose susosptible to beryllium and thorium when there is & relatively com-
plete distribution throughout the bedy,
. 3¢ To determine if all beryllium and thorium oompounds have

a common ection or if other parts of the moleculse may modify its actions,

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

the later studies of mechanism of sotion, distribution, and exeretion,

3250=3; Criteria of Beryllium and Thorium Pojisoning «= The

information alresdy gained from a few experiments indieates that the liver
is the prineipal organ affected following intravenous injection of beryllium
compounds, The liver damage is quite severe and consists of a widespread
~ oentral neorosis, Tﬁa animls beoome jtﬁndieod. ~If beryllium aots like
other liver poisons, there should be a fairly wide range between the minimsl
lethal dose and the minimal dose that will cquse liver neorosis. DBesause
of this, it would seem evident that a test of liver funoction which is most
sensitive for this type of demege would be of importance in giving an indi.
" oation of toxicity in non-fatal l;nll. There is injury to lymphoid tissue
and the bone marrow when large doses of beryllium are given, This my nqi:
be of importance with small subelethal doses, but should be investigated.
A ditailad thoriwa. program will be planned as soon as further information

conoerning its toxioity is known,
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3260=4; Tolerance to Beryllium and Thorium Compounds -= To

determine whether or not animals becoms more susoeptidble or tolerant to

soluble beryllium compounds when these compounds are given intravenously.
8inee beryllium seems to aot primarily es a liver poison produding liver
neerosis, one would expsot the animals to becoms more suseeptible rather

than tolerant,

3260-8; Osteosclerosis in Beryllium Poisoning (Fundamental

" Research) == To study the changes in ealcium and phosphorus metabolism

ooourring in beryllium ostecselercsis,

7. PHYSIOLOGY (3260):

3260-1y Development of Lung Funotion Tests ~= Some of the ‘-h-
rials (such as beryllium) used in oxpofinnhl inhalation studies cause
rather severe lung damage, Three possible methods wili be investigated;
(1) Permeadility of the alveolar menbrans to gases by use of radioisotopes;
(2) Posumotashogramns (trseings of air movements during breathing); (3)
Rate of oxygemation of blood after anoxia due to Op lack. ‘

3260=2; Gensral Physiologicsl Studies (Aetion of uranium,

beryllium, and thorium, and other substances on isolated oells’ and tiiiuo) -
The elucidation of the meshanism of action of toxie agents on higher or-
ganisms is usually diffiocult because of the complex interactions of various
oells and tissues. It has usually proved profitable to use isolated cells
and tissues for experimental material, thus avoiding many of the diffiocul-

ties, One example in this laboratory has been the use of yeast cells to
;
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investigate the sotion of uranium on the cell mesbrane. Many other exam-
ples can be found in the literature, Each toxioc agent involves a differ-
ent problea mdiroquiroo the seleotion of the eells or tissues which will
give the most satisfactory data. Yeast has been useful for uranium studles
| and will probabiy also be useful for thorium, Frog heart may be waluable
in the study of the asction of boryliiun. Other tissues ﬂmieh are useful
for experimental purposes include; phagoaytes, protosoa, tissue oultures,
is0lated musecle, sperm, eggs, eto., It is impossidle to predict at the

present time the most useful lines of spproach for each material.

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

Research) == Althbugh oonsiderable work has been done ooncerning the permes-
bility of the oell memdrane and also conoerning its struoture, we actually
know li_ttlo of its role in metabolism except that it is a barrier to passage
of materisls into and out of the ocell., It seems highly probable that the
menbrane takes an active part in uhbélin, particularly in relation to
Phosphorylation., Beocause the cell membrane is the first living struoture

to oom in ocontaot with any toxio agent, and because phosphorylating ensymes
appear to be important in uranium toxio effects, the study of membranes in
uranium poisoning should be investigated more fully. The role of the yeast-
cell non:bmno in phosphorylation and dophosphor}htion will be studied by
use of radio=phosphate in various ocompounds such as adenylic aold and adenyl=-
pyrophosphates. Uranium and other metals may be useful tools in this study

boeocause they seem to iInhibit 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):

$410-1; Genetiec Effects of lLow Dosage Irmdiation «= To de~

termine the effeoct of shortwwave radistion at low dosages and rates on the

frequency of hereditary ehanges of genes and ehromosomes in germ eells of

the Drosophila fly,

2, MOUSE GENETICS (3420):

S420«13; A Study to Determine the Period at Which Zygotes Die -«

Pive semi-steriles and several sex-linked lethals will be tested, The pro-

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

3420=2; A Study to Determins the Number of Chromesomal Trans-

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

tion Upon the Hsmatopoietie System,

3

3420-3; A Study of Testes and Bone Marrow to Determine the

Frequenoy of Chromosome Damage at Various Doses and Relating that Fre-

quency, if possible, to the Change in Rate of Cell Output,

3420-4; Breeding Tests of Suspected Gens and Chromosoms Muta-

tions in the Sperm of Irradiated Male Mice -- A continuation of the study

begun in 1944,

1039298



C PP PN |
: 16,

8. BLOOD (3430).

3450-1; Effoots of Irradiation on the Hematopofetie System =

To study the disturbances in physiology acoompanying radiation,

3430-2: Effects of Adrenal Cortiosl Extract and Radiation on
Output of Thorecle Duot Lymphooytes and on the Titer of Lymph in Immunised

Animals, )

3430=2a3 Observations on the effect of adrenal ocortex ex=-
traot on the output of thoraeio dust lymphooytes in the normal eat, the
thormeie duet being cannulated and adrenmsl ocorticsl extrast administered
after obtaining a suitable baseline,

3430~2b; Experiments similar to 34350-2a exocept using adrema-
lectomized eats,

3430-20; Rffect of radiation in varying amounts on the output
of thorseis duet lymphooytes in the normsl eat, the radiation being given
during the aotual period of ouuiuhtion after obtaining a suitable baseline,

3430=24; Experiments identiecal to 3430-20 exeept using
adrenalectomised animals,

3430-203 Observations on the comparative titers of cell
free and e¢ell rich lymph in immunized animals. !hil.group of experiments
is designed to give evidence for or against the presence of antidody globu-
lin in lymphoocytes, '

3430=2f; Observations on the comparative titer of cell free
lymph from the same animal (&) before and after the administration of adremal
cortioal extract, and (b) before and after radiation in varying amounts.

3430-2;; Elootrophor;tio studies on oell free and oell rich

lymph to asoertain whether significant amounts of gamma globulin are present

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

investigations that in man the mejority of the blood histamine is normlly

bourid to the myeloid leukocyte.

3430=4; Observations on the Life Span of the Leukooyte,

$430=6; The Treatment of Radiation Lsukopenias with Folle Aoid,

4., SURGERY (3440):

3640-1; Tissue Transplantation.

3440-1a3 Transplantstion of normal homoloéous ombryonsl bone
parrow intravenously and to lpooifio extramedullary sites into normal and
total body radiated recipients.

S$440~1b; Transplantation of normsl he terologous (human and
bovine ) embryonal bone marrow intravenously and to specific extramedullary
sites into normal and total body radiated recipients.

3440«1l0; Transplantation of normal homologous embryonmal lym=
phold or splenic tissue intravenously and to speeific extra lymphoid sites
into normal and total body radiated recipients.

° 3440-1d; Transplantation of normal heterologous (humean and bo-
vine ) embryonmal lymphoid or splenic tissus intravenously and to spbcifi;
extra lymphoid sites into normal and total body radiated reoipients,

S5440-ley Transplantation of normal homologous, adult lymphocytes

and lymph fluld into total body radiated recipients,

3440-2: Ewaluation of Bone Marrow Reserve and Its Effect on Radis=-

tion Intoxiocation,
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 3440-3, Effeots of Rutin (& orystalline gluocside of querec-

tin supposed to regulate cepillary permeability) on Radiation Intoxication,

3440-4; Cultivation of the Hematopoietie Tissues of Embryos

and the Zffect of Radiation on these Cultures.

3440«86; PFundamental Research
3440541 Thyroid Function as mesasured by tissus iodine
oom.nntrstion and blood iodine conocentration,

3440-5b; Relationship of thyroid funotion or dysfunetion

. to other hormones and ensymes suoch a3 thyroxin, phosphatase, estrogens, ete.

8. xuxunzr!'(scao)n

3450=1s A Study of the Effect of Xeray snd Radioactive Phos-

phorus on the Lymphoeytosis in Experimental Murine Fertussis -- This prodlem

1s designed to evaluate the effect of radiation upon immunity. Such a
problem should sugment basie inforntion relative to the mechanisa of
ionizing ro.dhtions upon various biologloal lyutou. Investigators in charge
of this pro‘blon have had long years of oxporionoo with immunity in portuuin.
Additional information will be gained in correlation with this subjeot;
ramely, the improvement of the antigenis qualitles of whooping cough vaecine,
and bottor.undoutanding of the production of experimental bronchiectasis
.following whoopingz ocough, These last two problems, which seem on the sure
face to have very littls to do with the work of the Atomio Energy Commission,
seem worthy of support in order to gain information which the Commission

does desire relative to the effects of radiations upon the human body.
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€., PROTESIN METABOLISM (3460):

34801y Effect of Irradiation on Protein Metabolism -~ Total

body irradistion and looil body irradiation undoudtsdly bring adout & change
in protein metabolism as manifested by nitrogen balansce, It is planned te
ocarry out radiation studies on both normal and tumorebearing animals with
subsequent studies of the nitrogen balance. Should the animsl oxporiments
give important leads, investigation will be carried to studies of the nitro=-
goﬁ,bcltncol in husan patients having malignant diseases end reocelving
therapeutic doses of radiation, The design of this program as set up will
n@t oply give valuable informstion relative to the effeot of irradiation on
protein metabolism but might also throw some light on the cancer problem as

a whole,

7. THEORETICAL PROBLENMS (3470):

S470=1; The Chemiocal Actlon of Irradiations (Theoretical Con-

siderations) == This problem consists of (a) theoretical deductions rela-
tive to possible chemioal alterations fram rediations having various energy
levels; (b) mathematical computations with a seleotion of reaotions whioch
will most prodbably oceﬁr in any given circumstance, and (o) laboratory cone

firmation of these theoretiocal oconsiderations,

8. HISTOLOGICAL SERVICE (8480)s

The histologleal laboratory operating under this seotion is set
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up to provide routine soastioning and staining of pathological specimens, to
prepare and interpret slides, to prepere paraffin specimen blooks, and to
maintain centralized storage facilities for pathologiecal sectlons and
roadings. The laboratory operates as a service unit to all divisiona on
the project and is oompletely separate from the htholo;y Section of the

Pharmmoology Diviaton,

9. STATISTICAL SBRVICE (3490):

The Statistical Service also operates as a service unit to all
divisions on the Projeot and is organized by the Projeot for the purpose
of perferming various types of analyses utilising the Internmational Busie
ness Machine and caloulator installations. The Service is set up to pro-
vide speedy eohyutation by "punched ocard" methods of large numbers of
basioc statistical values (means, medians, standard deviations, corrslations,
etc.) In addition to the tabulation ancd ecaloulation of frequency distrie
butions, means, standard deviations, correlations, chi squares, tetests,
and analyses of nrhnco,' by use of nlphnbot‘ioll equipment, complete pre-

sentation of data oan be acocomplished in any presoczibed fashion,
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C. SBRVICE DIVISIONs

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

1. INDUSTRIAL SERVICRS (3301)s

The services inecluded in this section are radiological sur-
veys, dust surveys, B and A eounts on speeial materials supplied, Y and

P determinations on plant workers by film badges, ete,

2, DERMATOGLYPHICS (3302):

This seotion is eoncerned with the reading and interpreting
of fingerprint impressions (by Dr. Roger N, Harvey) fer specisl materials
plants and other Atomie Energy Commission installations,

S+ SPBCIAL FILM BADGE STUDY (3303)¢

A special study is to De performed to oover investigations
of the effects of pressure, hesat, and time of development after exposure
and combinations of all three on the stability of the Type K film, It

will elso inolude a éompa.ratiw study of films at Harshaw Chemioal Company.

4. SPSCIAL POWER STUDY (3304):

A special study is oontemplated by Dr. Fred i, Bryan in oon-
junetion with the Industrial X-ray laboratory of The University of Rochester,
It will oonoor:n 1tself with a study of possible power development from the

hoat pnonué by absorption of Y , B, and o radiations, in various metals.

5. MEDICAL CONSULTANT OPFICE (3310):

An Eastern Branch Office of Dr. Stafford L. Warrean's office

1039305



(Mediocal Consultant to the Atomic Energy Commission) will be maintained at
the Rochester Projeot, It will ast in a distriot-wide consulting capacity '
to the various manufasturing concerns, and when necessary, to Operations

CROSSROADS,

6., PFIELD SERVICE CONTINGENCY FUND (3311):

The Medioal Consultant Office fesls it advisable to have a
‘poOill section set up for the purpose of hiring speoial consultants from
time to time such as those hired for the purpose of preparing the Japa-

nese reports, eteo.
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D, RADIOLOGY AKD BIOPHYSICS DIVISION:

Chief of Division: William F, Bale, Associate Professor of
Radiology, The University of Rochester

1. RBels Studies of the Metabolism of Polonium in Experimentsl

Animals == Research up to the present time has outlined in a reasonadly
satisfactory manner the rate at whioh polonium is excreted in the white rat
following orsl, intravenous, and suboutaneous sdministration, as well as
following absorption as a vaporized polonium dust breathed into the lungs.
There remain several aspeots of the metabolism of polonium deserving of
further investigation because of the importance of this material to the work
of the Atomie Energy Commission. The proposed studies under thia major
problem are as followa,

RB=la; Loqi-!’urn Retention of Inhaled FPolonium in Luni!

of Rats and Other Animals ~- To determins the rate at whioh polonium is

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

RB=1b; Studies on the Bioshemiocal NMature of Polonium Metaw

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

RB-lo: Therapeutic igents 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 Itho body
following intravenous or suboutansous administration.

The following Seotions of the Division are utilized on Problem RB-l;
Instrumentation, Tracer Chemistry, and Radiation Physiology.
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2, RBe2y Buman Traoer Studies with Elements of Importance

to the Medical Seotion == To fulfill requests already made from the Medi-

oal Section, it is planned to earry out human traesr studies with the
following radicactive elements as well as the animal studies and instrumen-
tation necessarily preliminary to a ocompetent sarrying out of the progin
on human subjects, The purpose of these studies, for all the elements
listed below except for radiolead, will be (a) to measure exeoretion as s
funstion of the amount of the element in the body and of tine after admin-
istration in order that a more exmot relationship ean be established bew
tween exposure and amounts ltou‘d and exoreted, and (b) to piock up sny
deviations in metabolism between human subjeots and experimental animals,
In the oase of redioclead, the data obtained will be useful in correlating
the metabolism of the radicastive heavy mestals listed below with that type
of heavy metal poinon?.ng for whieh the greatest eliniecal experience is
available,

RB-2a3 Polonim (oontinnution: of present studies)

RBe2bs Plutonium (rechecks on present patients)

RB«2¢; Uranium (probable continuation of studies now underway)

RBe2d; Thorium

RB=2¢y Radioclead

RB-2f3s Badium

The following Seotions of the Division are utilized on Problem RB=2;

Instrumentation, Traocer Chemistry, and Metabolism,

3. RB-3: Long=Term Chronioc Exposure of Animals to Ingested

Radioaotive Materials -- Following socumulation in the body of long=lived
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radioaotive elements of which substantial amounte 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 chronic changes that will show up '
years after the initial obxposuro. Relatively shorteterm chronic experi-
ments suoh as we have conduoted 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 animal sise and life span to use this
data to arrive at a tolerance or permitted dosage level for humans. Ve,
therefore, propose to initiate experiments with these elements extending
pnot only over the complete life span of white rats but also of dogs and
other u;nimls considerably closer to & human subjeet in sisze and life span,
Obviously such experimsnts represent a program of several years' duration,
but the importance of the anticipated results malke it difficult to side-
step the necessity of carrying them out,

The following Seoctions of the Division ars utilized on Problem RB-3,

Radiation Physlology.

4., RB-4; Acute and Chronic Exposure of Experimental Animals

}
to Redon and Thoron =« Adeguate chronic exposures of experimental animsls

to radon and thoron have never been carried out, The urgency of doing this
iz well indicated. Wo, therefore, propose to set up exposure chambers for
animals and to oconduct soute and. chronic exposures with associated physiologi-
cal and pathologiecal studies necessary to indicate an experimental tolerance
valus for radon and thoron in human subjeots,

The following Sections of the Division are utilized on Prodlen R4,

Instrumentation and Radiation Physiology,

1039310



o cod . Co ‘.. hu‘l\u ‘A‘
28,

8 - &

The follcviné Sections of the Division are utilized on Problem RB-8;
Instrumentation, !ip.dhtion Physiology, Radiation Chemistry, Spectrosecopy,

and Radiation Mechanics.,

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 mgoltioﬁ, as oocurs for example during the
preliminary huidling and first stages of broouling of the ore from which
uranius is to be extracted, it is very desiruble to know at what rate toler-
anos oocnoentrations are being approached by the personnel involved, One
wishes to know, if possible, whether under a certain set of working eondi-
tions, certain personnel are accumulating radium so that tolonnvoo values
will be resched in a year or whether radium ascumulation in terms of the
tolerance amount is negligible. For it is possidle that meny workers will
stay in this ocoupation meny years, and it is not desiradle to force them
into a cshange of ococupation because of radium aéounuhtion in their bodies
or to run the risk of endangering their health at a later time. The present
method of measuring radium aoccumulation in the human body, by measurements
of alpha aotivity in one liter samples of exhaled air, is entirely inade-
‘quate for this ﬁurpou. it seems quite evident that the best general '
me thod of.approaoh is that of oonocentrating the radon from the duat samples
muoh larger than one liter. It 1s proposed to ocontinue a program of re-
search in this field now underway in order that such s method will be de-
veloped to the point that it is suitable for routine use and gives results
in[whioh entire confidence can be phooci.

| The following Seotion of the Division is utilized on Problem RB=7;
Instrumentation.
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8. RB~8; Analytiocal Procedures as a Contribution to Work

Mainly Carried Out in Other Divisions of the Project.

RB=8a; Dust Partiole S8ize Determination with the Elec-

tron Microscope = It is proposed to utilise the electron microscope for
particle size determination and oxpos.uro of experimental animals to uranium,
thorium, and beryllium compounds and to use suxiliary electron defraotion

apmratus for the identification of dust partioles,

RB=8b; Ultraviolet Spectroscopy == Techniques utilising

ultraviolet spectroscopy will be applied to the analyses for ursnium,

beryllium, thorium, and such other elements as seens oipodiont and pruce |
ti“lo

RB=8¢; Radon Determinations «- It is planned to ocontinue

analyses of air samples from special materials plants 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 Division are utilised on Prodlem RB=8;

Instrumentation, Spectroscopy, and Radiation Mechanios.

9. RB~9; Development of Proocsdures and Appliocations for Radio-

1sotopes Produced in the Chain Reacting Pile == It is proposed to carry out
research in whioh radicaoctive elements will be uclad s tools in obtaining
fundamental information of significance to mdical'uionoo. It is also pro-
posed to invutiga-to the therapeutic usefulness of these materials par-
ticularly in the treatment of neoplastic disease,

RB=fa3 Trecer Studies;

1. The development of organie synthetioc methods

| 0 3 q 3 ‘ 2* for introdusing lsotopes into blologleally important ocom=-
 poundse o
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2., The development of routine methods for
isolation of intermediary metabolites containing

radioisotopes.
3. The development of nﬁthodl for deter=-

mining radioisotopes in biologicsl materials.
4. The development of the methods applie-
cable to bioclogicel and medical problems prin-

eipally in the field of protein metabolism,

RB-$b; Development of Therapsutie Applicationss

.1, Thyroid neoplasea (I 131), (In oollabora-
tion with various divisions of Strong Memorial
.&lpihlo

2. Other neoplasma (synthesis and testing of
various radiocactive ocompounds for prefesrential

uptake in warious tumors.

The following Sections of the Division are utilized on Problem RB«9¢

Instrumsntation and Treocer Chemistry.

,; .
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PROPOSED EDUCATIONAL PROGRAM

It is our firm conviction that one of the most effective ways of
rendering a service to the Atomic Energy Commission in general, and speci-
fically in earrying out the looal program, is for the Rochester Projeet to
participate in an educational program. This program is being subnitted
not for astual approval at this time but for oconsideration by the Atomie
Energy Commission in the formulation of their overall educational policies,
It must bde understood that we have not had the opportunity to discuss suoh
s program with many educators in the University who would of necessity have
to take part in such an endeavor, The thoughts whiech we wish to sonvey,
therefore, merely refleot the ideas of the Rochester Projeot pononnil
only, and should not be oconstrued as necessarily representing the ideas of

. the Administrative Offices of the University of Rochester,

The work partioipated in by the warious oategories of students listed
on the following pages must be of an unolassified nature as the written
theses required for advanced degrees must be awvailable to the Graduate Couneil
of the ﬁninraity for approval. |

Before this program oan be mugunt'd, additional building faoilities
will have to be erected adjacent to the Medieal Sohool, . The funds for this

- undertaking should be allocated by the Afoaio Energy Commission rather than
by the University per se as tho} Program we are sia;gufing is ¢ pudlie re-

sponsibility rather than a private one,

Flan for Proposed Eduscational Program

The type of instruotion that will be sought at Rochester may de
divided into three main categories;
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l. Persons llodring short-tera intensive instruoction oa
specifie researsh or health monitoring techniques.

2, Persons already holding N.D., Ph.D.« degress, or the equiva-
lent, desiring & one-ysar course covering Industrial Toxisology, Eadio=-
astive Messurements in Traser Techniques, and Health Physies.

Se Greaduate students desiring to earry out fulletime work in
the Uhinruty over a jnricd of several years leading to Ph.D, degrees
either in Industrial Toxicology and Fharmameology or in Biophyliuo

The three categories of students listed adove are disoussed in

greater detail delow,

1, SHORT-TERK STUDENTS

It is likely that there will be a oonsiderable demand in the future
for short-tera instruction leading to a mastery of oertain individual
ressarsh teehniques that the student will earry dack and apply in his home
laberatory. The typloal exemple of the fleld in whioch such instruotion may
be desired is that of certain radiosctive isotopes preparatory and measure-
ment techniques, A; well as we oan foresee, this prodbably alsc represents
the field of instrustion for which there will be the greatest demand,

Almost the only way for a student to obtain competent inatruction
in a short period is for him to work with and observe sonsonse who is ae-
tually oconduoting research in which this technique is utiliszed,

Instruotion in any one technique sannot be given efficiently to
more than a small group at one time. These students thoro!‘oré should pre-
sumably be rather evenly distributed over the year in order that apparatus
and ruonitioil be availadble, thus affording sach student individuml experie

ence in thoii use .
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2, ONE-YBAR FELLOWSHIPS

A very iépomnt class of students seems ﬁhly to be -tm solen-
tists with ¥.D, , Ph,D, degrees, or the o'quinlont,:tho desire ﬁ.l\truetion
 in essentially the whole field of Radiology, Bealth Physies, and \Ifadustrh.l
Toxiocology, in order that they may sssume rnponn.iblo. roles in con;xfolling
health hasards in other locations concernsd with the produotion or ﬁuuu-

tion of nuclear .nnrgj. '

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

a. The Radiology and Biophysios Seminar -~ Sponsored by

the Rochsster Projeot and available to selected Project personnel
-and Radiology Department (Strong Memorial Hospital) personnel,
b. The Fharmacology Seminar == Sponsorsd by the Pharma-

oclogy Department of the Msdical School and avmilabdle to in-
terested personnsel of both the Rochester Projeoct and the
Pharmaoology Department of the Mediocal School,

¢s The Roohsster Projeet Radiology and Biophysics Seminar --

Sponsored by the Radiology and Biophysies Division of the
Rochester Projsot and available to interested Project personnsl

only.

In any comprehensive educational program these seminars are most use-
ful but muat be supplemented by inteusive courses in whieh laboratory work
1s emphasized, The following three courses, therefors, are propossed to be

given for this purpose, utilising at each instance about one=half the time
of the student.
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1. Industrial Toxicelogy -~ This courss, to be given by the

Dvision of Pharmaoology and Industrial Toxieology, will eover the toxie
properties of metals and solvents, also hygiens, RPD, dust sampling, ven-
tilation, dermatology, industrial firet-aid, organ analyses, and forensie
wodicine, The course would involve laboratory periods, eonferenees, and
leotures, it will oesupy about one=half the time of the 'tnd-_nt for three
aonths, |

{ .
2. Radicactive Measurements and Treeer hohaljun we This

course, to be given by the Division of Radiology and Biophysiocs, will effer
omproinuiw laboratory experienes in the msasurement of alpha, beta, and
gamme aotivities, slse instrustion in elemsntary electronies, u&oluh eali~
bration of instruments and standards, sample preparation, truéor techniques
and isolation methods. It will invelve laberatery instruotion, eonferenees,
and lestures, and will secupy about one-half the time of the student for

a psriod of thres months,

3, Health Physies =~ This escurse, to bde given oitfhorA by the
Division of Radielogy and Biophysies or the Serviee D.tv!;lion, will supple-
ment those eourses previoualy desoribed, covering the biologieal effects of
radiations, measuremsnt of radiation from the health standpoint and other
teohniques and theory pertinent to this subjeet, It will eocupy about one=

half the time of the student for a period of three months,

It 1s felt that these courses ghould not de given ooncurront-ly but
at separate times so that the student will be able to take each in turn and
still bave time always available for other aotivities, méy might play &
part in an existing program as an assistant or somworker. If they came to
Roshsster Projsot with a program of interest to the Atomie Energy Commission,
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facilities might be made aveilable for them to eondust investigations with
whatever assistance and consultations which our ataff ean afford.

In certain instances also, additional courses or work in the Medi- -
eal School or Collegs of Arts and Sciences may be Iindieated, '

A certificate indicating competent tenure of this fellowship would

be awarded at the end of the year,

8. ORADUATE 3TUDENTI

Our elose oomneotion with the University of Rochester Graduate School
makes it possible and desirable to give fulletime tralning over a period
of seversl years to competent sandidates leading to Ph.D, degrees in the
fields of Biophysies or Pharmaoolegy and Industrial Toxieology. Almost
undoudtedly there will be a real demand for personnel with competent traine
ing in these filelds.

PheDe Degree in Biophysies

Ae Prerequisites; College major in physiss, chemistry, or the blo-

logical solences. i

B. Course of Studys (Graduate Sohool, The University of Rochester)

1, Chemistry 1311323 Advanced Organie Chemistry == An
advanoced study of the reaotions of oarbon eompounds and the
theories of organie chemistry.

2. Mathematias 11-12; Anslytical Geomstry and Caloulus ==

A gourse presenting ideas indispensadle for further mathomati-
oal study, This work is fundamental in the application of

mthematios to physies,
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3. Physies 113; Modern Physios == A survey of the

field of atomie physies with partioular emphasis on re-
eent trends. Introduotory undergraduate courses in
physies and mathematies prerequisite,

4. Physies 121-122; Electriocity and Magnetisn o

Leotures and noihﬁou on the theory of eleoctroe
statios, magnetostaties, and electrodynamies, in-~
oluding a detailed analysis of A.0, eircuits and the

elementary theory of electromagnetic waves,

B. Course of Study; (Medieal Sohool, The University of Rochester)

l¢ Biochemistry 1 ~ The course eonsists of a study
of the chemical compounds and processes in the living
animal body with special reference to man, The laborse
tory oourse 1s largely quantitative, covering the
more important processes and methoda for the examina-
tion of tissues and fluids,

2., Physlology A:-Q Norve, Musele, Central Nervous

System, Cireulation, Respiration, and Kidney «= sn

introduoctory oourss for medical students dealing
partiocularly with oireulation, respiration, musoular
activity, the nervous system, and special genses,
Leoctures, conferences, and laboratory work, Fhysio-
logical prinoiples treated in the lectures are illus- -
trated in the student laboratory wherever possible

by expsriments on human subjeocts,

3. z_hyaiolosx Bs Nutrition and Endocrinolog -
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A Study otlthn physiology of digestion, absorption, se-
eretion, energy metabolism, heat regulation, intermsl

seoretions, and vitamins,

Ph.D. Degree in Industrisl Toxieolo
= and Pharwacology g

Ae Prerequisites; College major m‘ohodltry.

B, Course of Study; (Uradumte School, The University of Rochester)

le Chemistry 131-132; Advanced Oggni. Chemistry == An

advaneed study of ths reastions of eardbon eompounds and

the theories of organie chemistry,

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

1. Blochemistry 1 == (as listed on Page 39)

2, Physiology A == (as 1listed on Page 39)

S. Pnysiology B -~ (as listed on Page 39-40)
and

4., Pharmoology 1¢ The study o the blochemistry,
toxicology, and pharmmeclogioal acstions of the more im-
portant drugs. Special eliniulrhctu‘r-i emphasize the
therapsutie applications. Ladoratory exeroises are
planned to fllustrste the effects of drugs on organ
systems., A brief soquaintance with ourrent practices
in anesthesia is gained through the courtesy of the

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

Onoe the proposed educational program gets underway, it is estimated
that the following number of students ocould be acocommodated each year,

1, Intensive One~Nonth Course -« Possibly three or

four students is a desiradble number at any one time
for this work. 7This means that in the course of one
yoar, instruoction may be given to 38-48 students,

2, Pellowships of One-Year Duration == Ten to twenty

students per year,

8. Graduate Students -- Twenty graduate students by

the Pharmacology Division and ten graduate students by
the Radiology and Biophysies Division plus ten gradu=~
ate students working primarily in other divisions of

the Projest == Totaly; Forty graduate students,

BUDGET -

The University as a whole figures that the instruotion of mediecal
students or graduate students costs about §£5,000 each above the services
received trom‘f.ho students, Assuming a total of thirty graduste students
on this basi..ftho figure is $90,000.

if one assumes ten fellowships of one year's duration costing $3,000

each, the total expended under this category will be $30,000,
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If intensive short-term training is glven to an averags of three
students per month on this cost basis, the expenses involved will be
$9,000.

So far, we have assumed no salaries will be paid to one fellowship
holders., If salaries of $5,000 annually 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
Graduate students (30 fellowships) 90,000

Sub=Total uog,ooo

Salaries for ons-year fellowships (10)

G $5,000 each ' 50,000
TOTAL ANNUAL BUDGE? $159,000

It 1s difficult at this time to supply more than roughly approxi-

mate budgetary figures, and therefore the ubcvi. represents only a

e

probable budget for s program of this type. . =~ i\\
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