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Il.
IBETRODUCTION

Ao PHARMACOLOGY AND TOXICOLOGY DIVISION:

The funetion of this Division is to determine the toxieity amd
pharmaeelogy of the non-radicacstive chemieals and eompounds of iaterest
to the Atemies Energy Commissien durimg the eourse of preduetiesn and utilie
sation of atemie powsr and related preduets. Sueh an undertaking neeessi-
tates an extensive biologieal pregram supported by inteasive studies imte
the ehemieal and phmiul properties of the various eompounds, their mede

of astion, distribution, and sterage in the bedy, and their mode and mte

of elimimation from the bedy., A fundamental understandiag of theee mecha-

nisms of astion is imperative if intelligent prophylaetie and therapeutie

msasures are to be dewveloped,

3. DIVERSIFIED PROBLEMS DIVISION:

This Divielien ecerdimates the astivitiss of wariocus semi-related

greups of iavestigaters threugheut the Mniversity eoveriag the dreader

fields of diology and medieine. The odjeetives here are twe-fold; (a)

% obain fundameatal infermatioca and teehaiques apprepriate te a detter
understandiag of the effeets of and mehanism of action of ienising radia-
tiocns upon variocus biolegieal systems; and (b) o etimulate a droader in-
terest by eapabdle investigaters in the field of atonis emergy. Fields of
interest involved are geneties, human metadelisn of radicastive sudbetanses

(10dine, ets,), and the effeets of radiation upon immaity, pretein meta-
bolism, the hematopoietie and reprodustive systems,
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C. SERVICE DIVISION:

It 1s the responsibility of this Divisien to eeerdinate the werious
servies funetions which the Rochsater Prejest renders % the various produg-
tion eenters at the request of the Atomie Easrgy Commission, These serve
iees 1nelude spesial surveys in plants relative to ehemieal and radiation
hasards, suppert of & dranch offiee for this ares for the Medieal AMvur
te the Ateale Energy Commission, measurements nhtln.to health physies,

and speelal servises and %ests pertaining to medise-legal prodlems.

De RADIOLOGY AND BIOPEYSIOS DIVISION:

¢

T this Division is delegated the responsidility fer the study of

all rediaticn Masards whieh may arise frem the preduction and utilisation
of atomie energy, In additsien to a predustive researeh pregram, this Divi.
sion is ealled upon to make surveys of warieus rediation hasards, pertaia.
ing to sertain industrial proeedures in plants, and %o make appropriate

3 recommendations. The blologieal program involved iasludes the meehanisa
of aetion of loalsing rediations and the metadelism of various radioastive
elements in animls and humans. Basie information is scughts relative te

the distribution, sterage, and elimination of the various radiceaetive prode

wets frem dlologieal systems. Methods for the deteeting and trestmsant of

rediation injury is of parameunt importanse. An setive eleetronies and
instrumsntation sestion faeilitates the fumetions of this Division,

1152013
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DIVISIONAL RESRARCN PROGRAMS AND BUDORTS

A, PHARMACOLOGY AND TOXICOLOOY DIVISION,

Chief of Divisien; Mareld 0. NHedge, Prefesser of Pharmeelegy,
The Univercity of Roshester

1. AIMINISYMATION (3801)s

3201adds Adserption Stwiies ea Bone « (Puniamsatel Ressared) -
Te study the magnitude of the depecition of varieus mtals swed as wraniem,
beryllium, ealeium, and non-mstals such as phesphates and flwerides ia
bens. Attempts teo olucidate the msehanism of bdoms depesition. |

3, INDUSTRIAL NYOIRER (3210).

5810=1y Dust Inhalatica Studies -« AV presest three materials
are the primc intersst %o the Atemie Energy Cemmissien; beryllimm, therims,
end wraniwm, Aseerdingly, the eatire Iadustrial Rygiems Pregram of this
area has centered 1%s athention oa the large-eeale expesure of animsls %
these three impertaxt sudetances. o $his end, %we deryllium expeewre
shasbers and ens shanber sach for thoriwm ead wrasium are plammed fer opere-
tioa during the surreat fiseal year,
approximately 23 studies.

These ehambers are designed to yield

3210-1a: Borylliwm Dust Inhalation Studies,

{(Prejeet J178)ee Twowweek, Migh Ocneentratios Dust
Exposure = 6 Studies, § Moaths,
(Projest f173)ee Sixty-day, Low Coneentration Dust

Bxposure « 2 gtudies, ¢ Months,
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(Prejest ¢174)== "Floed Coneentration Rxpesure

Studies - § Studies, 4 Wnths,

$210«1b; Thorium Dust Inhalation Studies:

(Prejoet £178)ee Asute Thorium Dust Exposures «

8 Swdies, 6 Noaths,
(Projees §176)ee Aoute Thoriua Dust Bxpesures -

Inseludble Dust, 2 Studiee, ¢ NMemths,

$310=10: Bffees of Ariicle-dise ea Uranium Texieity,

¢ Swdiss, 1 Tears Mirtyedey iahalation studies of wranium dusts of
graded prticle sise,

3310=8y Dust Nrticle«fise Studies = Texie recponse ie ¢ fuae~

tion of the physieal as well as the cheaical mature of the imhaled dust,
Precise information is required to evalmate the industrial hMasards and %
provide laberatery eontrol of inhalation studies,

$210=8,

Sampling and Wsasuremsnt of Beryllium, Theriwm,
aad Urenium Dusts -~ Armwsl Besis.

3210=29s Alwelar aad Tasal Retention == Intratracheseal
Studies == Prelinimary Boryllim amd Thoriua Infermation,
$210=80

Induwstrial Dust Survey laberatery.

3210=8: Speeisl Problems ia Texiselegy -~ Mequests received

by She Reshester Area for experimatal data vary widely from drief expecure

studise ea & single material to sutaneeus and eoular texieitios and shert-

Sorm exposures en seversl related mterials. Be ferekmowledge of the mumber
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of annual requests is poseidle., There are iandietions, however, that re-
quests for work on the following subjeet will be subaitted ia the aser
futare, "foxieity ef the Pyrolysis Predusts ef C-716 and 816 Materiale®,
Other requests are exzpested. Asseciated with materials, related te the

predustion of atemie energy, is that of fluerime, hydregen fluoride, aad

fluorides of the partieular materials invelved, It is antieipated that

requeste for texieclogisal werk related te this elemext will alse Do re-
esived,

1810-&. Texieity of Speeial Mteriale = Anmal heis
$210=3%: Flueride Texieity Studies Melated te

lnqnh- and Uranium Induetries

3210=4, hnh_-nhl Resoareh in Preblens Molated te Indus-

srial Texieslegy == The fellewing feur predlems have been selected as

suitalle for fundamsntal researeh by the Indwetrial Rygiens Seetiea during
she fiseal year 1347-1948,

$310=day Aetion of Uraniwm ea uﬂg Oells = The

2ele of Lipide in Urenium Peiscaing,

3310=4b; Bature of Deryllim Pelsening == To catabd-

11sh the rele of seccadary fasters ia berylliwm
pelseaing and to estadlish whether thees faoters

are speeifie eor monspseifie,

3210=40¢ Physieal Properties of Dusts == Te deter-

aine factors influemeing (1) the stadility of dusty

atmospheres, and (2) sepuration of suspended mate-
rhio from sueh atmospheres,

3210=44y Properties of Liviag Membranes - fo study
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Te

rem) dysfunetien by direet metheds resultiag
frem astion of polsecaing by ureniuwm and other
motals; to study 1selated living membrames; and

to study nodel membrene systeme,

3310-8, Baginesriag laberutery — To sot up adequate eagla-
ooring laderntory fucailities suffieiont for two chemical engineers and

equipmest) for werk imvelviag beryllium, thorium, asd wraniwa dusts, aad
for %ests of epeeial mberiale,

3. DIOCERMIITRY (3320)

$280=1, Depositien of Prejest Materials in Beme == Tv odtaia

informtien on e deposition of projeet mterial ia deme.

$820-8; Skin and Bye Texzieity of Project Materials = To do-

Sornine the appreximate exieity of prejeet materials %o skia and oye.

$330-8¢ Blectreaics Besecarch and Develoment -= To provide

faeilities and infermtion relative %o the deovelepment of speeial oquip-
msat for the eatire Purmeelegy Divieien,

3320=4¢ The Use of Isetepes iz Texieity Stwiies aad Nadamsztal

Bescarsh == Te previde a oentral laberstery for integrating iseveps studies,

4. INOBSTION TOXICITY (3230):

3230=1a1 Tolersnee by feeding inereasing deses of uranium te
degs -~ To estabdlish amount and mode of tolerames to uranium peisoming,
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3330=1b, (Prejees #179) Asute and pilet Studiee, intraperi-
tonsal and erel, or various Be eompounds 12 Rats, niee, rabbite, aad foisee —

To eomplete work started in 1946-47 of estatlishing LDEO's and 90«day
toxicity by feeding.

(Prejest §180) Chroale ingestion-texieity studies
with four Be compounds for 2 years in rate and 1 year (or longer) in dogs =

To establish toxie effeets of oontimuous ingestion of Be ecmpounds ever s
long period of tims, |

(Projeet J181) Studies of the effeet of dedilitatica

1n Be poiso e To investigate the possidility of s dedilisating faster

in Be pelseaing.

3230101 (Preject #102) assute and piles studies, intreperi.

tensal and erul, of variows theriun eempounds ia rets, ales, rabbits, and

Ehu pigs == 1o complete work started in 194847 of establishing LDSO's
and 90=day Soxieity by feeding.

(Preject §183) Chronie ingestien-tezieity studies
with two thorium eompounds fer 2 years ia rets and ] year (er longer) ia
dogs == To establish %oxie effsets of eontimmous ingestion ef thorium ecm-
pounds over & lesg period of time,

3330=8 Effeet ol age om texieity of beryllium and thorium =

To determine the most resistant age of rata to toxieity of beryllium amd
thorium,

3230=8: 1a% Breediag Colomy ~= It is intended to maintain owr

rat breeding eeleny in order to supply ruts for the entire Rochester Projest,
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8. ABALYTICAL CHEMISYRY (3240)s

3240=1y

Methods Develepment ~= To devslep amalytieal procedures
fer projeet mtberials.

$340=2, _Epiul mn-tq:- To provide soeurats informtion

en the progerties of projeet materisls in solutions approximating physiee
legieal eoaditions.

3340-3; Nueride laberstery = Te previde methods aad amalysos
of mberials fer flueride contens,

3340-4¢ Routime Mtals Miercamlysis «= To previde aceurate

anslyses of selutions and tissuss fer all sections of the Pharmaeslegy Divi-
elca,

3240=8¢ Routine Biocehemieal Analysis == Te previde the cemmen

analyses of tissues and fluids fer bicehenmiesl eonstitwents: PN, glw-

e08e, urimary proetein, ete. for all seetions of the Parmaeelegy Divisioa,

6. MTROLOSY (3280)s

§280=1: Amstemical Diagnesis ~= A kmowledge of ebanges droughs

about in the organs and tiseuwss by different eompounds is of impertanee ia

the uaderstandiag of their toxieities. Sueh infermation is efVen of greas

impertanse in dsbermining the levels that my cause iajury to the eslls dwt
2ot kill the animals,

$250=-1as Examimatien of Animals Expoeed te Ureniwm,

Thorium, and Jerylliwm,
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10.

3360=1b; Mthologieal Effeets of Speeial Materials (par-

tisularly the halogemated hydreearbens,)

3250=2; Intravesous Toxieity of Berylliwm and Thorium Csmpounds

1. To preduce some informmtion eoneerning the relative texi-

eity of different beryllium and thorius eompounds,

2. 7o supply infermmtioa eonserning the organs or tisswce

nose suseeptidle te beryllium and thorium when there is & relatively eome
plets distridution throughout the bedy,

. 3¢ To determine if all beryllium aand thorium eempounds awe

s common aestion or if other parts of the molesule may modify its aetions,

4, Information of this type should be of some Wvalwe ia

the later studiss of mechanisa of setion, distridbution, and exeretioa,

3350« Criteria of Beryllium and Thoriua Poisoning <= The

iafermation alresdy gained from a fov emperiments indieates that the liver
1s the priseipsl ergan affected following intravenous injeetion of derylliwm

compounds., The iiver damage is quite severe and comsists of & widespread

oontral neereeis., Tthe animls desoms jaundiced., If beryllium acts like

ether liver pelssas, there should be o fairly wide reange detween the alaiml
lethal dese and the aiaiml dese that will eawse liver meresie. Docawse
of this, it would seem evident that a test of liver fumstion whieh is most

) sensitive for this type of damage would be of importamse in giving an iadi.

cation of toxieity in non-futal levels. There is iajury te lymphoid tisswme

and the bone marrow when large doses of deryllium are given, This my aot
be of importanes with small subelethal doses, but should be investigated.

A detailed thorium mm- will be planned as soon as further infermmtion
sonceraing 138 texieity is kmown,
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$880-4: Telerunee to Beryllium and Thorium Cempounds -- To

detoruine whother or not animls beeome more susesptidle or tolerant te

eeludle bderyllium eompounds when these eompeunds are givea imtraveacusly.

8inee deryllium seems %o aet primarily as & liver polsea produciag liver

mseresis, eme weuld u’“i the animls %0 Yecoms mere suseeptidle rether
than telerant,

3800=8: Ostecseloresis ia Beryllium Peiseaing (Pustamsntal
Researeh) «= To study the changes iz ealeium and phesphorus metadelimm
soourring ia berylliwm estecselsresis,

7. PEYSIOLOGY (3260):

$360=1: Dvvelepment of Lung Punetion Tests - Sems of the m%-
rials (sush as Seryllium) used in experimeatal imhalation studies esuse

rethory severe lung damage., Three pessidle methods will be investigated;
(1) Nrusability of the slveclar membrame % gases by use of radieisetepes,
(8) Pasumetachograns (Wreeings of air mevements duriag breathing); (3)
Bte of exygemation of bdleed after anexia due % 0g lack,

3380=8, Gemsral Miysielegieal Studies (aetion of ureaium,
voryllim, and thorium, and other subetaness oa ieoclated eelle and tisswe) =

The elueidation of the mechanism of setion of texie ageats oa higher er-

ganisms is wwmlly diffieuls bdesause of the eomplex intereetions of warious

oolls and tisswss., It has wasually proved profitable te use i{sclated eells

and tissuss fer experimental mterial, thus aveiding many of the diffieul-

ties. Ome emample in this laboratory has deen the use of yeast eells to



13.

imvestigate the astion of urenium emn the ¢ell mesbrane. Mny other emn~
ples ean bo foumd in the literature. Eash toxie ageat izvelves s differ-
eat problen and requires the seleetion of the eells or tissues whieh will
give the mest satisfuctery data. Yeast has bdeen wseful for urenium studies

and will prebadbly alse be useful fer therium, Freg heart my be valuabdle

in the study of the astiom of bderyllium. Other tiseues whieh are useful

for experimsntal purposes inelude; phagoeytes, preteses, tissue eultures,

isolated musele, sperm, eggs, ote. It 1 imposeidle te prediet at the

present tims the most useful lines of appreach fer sach material.

3360=1; BNole of the Cell lMembrune in Metabelisn (Pundamertel

Researeh) == Altheugh econsideradle work has been done eenserning the permsa-
bility of the eell membrane and alse soneerning its strusture, w actwally

know 1i%tle of it rele in metabolism exeept that it is & barrisr to passage

of mterials inte and eut of the eell. It seems highly prebeble that the

msubrans Wkes aa aetive part in metabelimm, partieularly ia relatiocan te
phospherylation. DBeocause the ¢ell msmbrane is the first liviag strueture

te ooms ia eontaet with any texie agent, and besause phospherylating easymes
appear to be important ia uranium texie effeets, the study of membranse ia
uranium polseniag sheuld be investigated mere fully. The rele of the yeaste
eell membrens in phospherylation and dephespherylatioa will be studied by
use of redie~phospiate in various eompounds such as ademylie aeid and adenyle
pyrophosphates, Uranium and other mstals may be useful teels ia this study

because they seea to inhidis phospherylation at the esll msmbruane.
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B. DIVERSIFIED FROBLEMS DIVISION,

Chief of Divisiem, aindrev E, Dewdy, W.D., Prefesser of Mdielegy,

The Uniwersity of Roehester

1. iz cEmstics (3410)0

3410=1) Gonetie Effects of Leow Desage Irrudiation == v do-
sorninge the effeet of shert-mmve rediation at low desages aad rates on Mo

frequeney of hereditary ehaages of gones and chremssemss ia gorm oolls of

the Dresophila fly,

2, MOUSE GEEETICS (3420)

3430-1s A Study to Determine the Meriod at Whieh Iypetes Dis —
Pive semi-steriles and several sex-linked lethals will be tested,

The pre-
posed study will be a econtimsation of the work done from 1943 to 1948,

3430-3; A Study to Determiss the Busber of Chremscemal Trems-

lecations ia Order teo Detter Understand the Bffeets of Osnersl hg Irnndia-
tien Upen the Noma topeietie Systea,

3430<8; A Study of Testes and Beno MNarrew %o Detornise the
Frequney of Chremssoms Damage ot Various Deees and Relating that Pre-
queney, if pessidle, te the Change in Rate of Cell Owbpet,

$4230=4; Breediag Tests of Suspeeted Gene and Chremssems Muta-
tions in the Sperm of Irradiated Wale Miee -~ A econtimuatiea of the study
begua in 1944,

115202t
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3. 300D (3430)s
3430=1; BEffects of Irradiation ea the Nemtepelietie Syebem —
——

Te study the disturbances ia physielogy aesompanying rediation,

34350-2; Bffects of Adreml Corties] Extraet and Mandiation

Output of Thereeie Duet Lymphoeytes amd os the fiter of Lymph in Immumised
Animls.
oyE———

3_430-::. Observations om the effect of adremal eerdex ex-
tract oo the eutput of thoreele dust lymphoeytes ia the nermal eat, the

thoraele dust being eanmlated and adreml eortiesl extraet administered
after obtaiaing o suitadle baseline.

$430=3; Rxperimeats similer % 343032 oexoopt using adrezs-
leotenised sabs.

30=80, Bffect of rediation in varying amsunts e the evijput
of Sheresie dwet lymphesytes ia the mermal eat, the radiatien deiag givea

during the setml peried of saamulatisa after sbtaining & muitable baselime,

$430-24; Bxperiments 1deatical to 3430-8¢ exeept ueiag
adremlectenised enimls.

3430=201 Ohservations ea the ecemparative titers of eell

free and oell rieh lymph in tmmunised animals. This greup of experimsats

fe designed te give evidense fer or agaimst the presense of antidody glede-
1in ia lymphoeybes.

.uao-ar. Observations on the eoaparative titer of eell free

lymph from the same animal (a) before and after the adainistration of sdrenmsl

eortieal extract, and (b) bdefore and after radistion in varying amounts.

3430-3g Elestrophoretie studles on eell free and eell riesh
lymph to aseeridain whether signifieant amsunts of gamma globulin are preseat
in the lymphoeytes.



ie.

3430-3: Blecd Histanins Studies == To substantiate previous

investigations that in maa the mjerity of the blood histanine is normally
Yowid %o the myeleid leukoeyte.

34304y Obeervitions oa the Life Span of the uun_ga._.

3430-8; The Treatment of Mmdiation leukopeniss with Pelie Aeid.

4. SURGERY (3440)4

3440-1; ?Tissue Transplantasion.

3440=1a; Transplantation of normal homologous embryonal bone
marrow intravencusly and to spesifio extrumedullary sites into normal and
total bdody rediated reeipients,

3440=1by Transplantation of mormal heterologous (humsn and

bovine ) smbryonal bone marrow intravenocusly and to spesifie extremsdullary
sites iato aormal ead tetal body radiated reeipients.

$3440=l¢e: Tramsplantatioa ef normal homologous smdryomal lyme

phold er spleais tissus imtrevencusly aad to speeifie extra lympheid sites
into normal and %etal body radiated reeipients.

340=-1d: Preasplantatioa of sormal heterologeus (humen and be-

vine) embryomal lymphoid er splenie tissus intravenously and to specifie

extra lymphoid sitee into normal and tetal bedy rediated reeipieats.

3440-101 Trunsplantation of normal homologous, adult lymphocytes
and lymph fluid into total body radiated recipients,

$440~3: Evaluation of Bone Marrow Reserve and Its Effeet on Radis~
tion Intoxiestion.
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- 3440=3; Effeets of Rutin (s erystalline glueceide of queree-

tia suppesed te regulate eapillary permsadility) e Badiation Intoxieation.

$3440=4: Oultivatica of the Hematepeietie Tissues of Embryes

and the Effeet of NMadiation oa thege Cultures.

3440-8; Pandamestal Researeh

3440=8a; Thyroid Funetion as measured by tissue iodime
coneentration and blood iedine eoneentration,

3440=50s Melationship of thyreid fumetion or dysfumetiea
te other hormonss and ensymss sush as thyrexia, phosphatase, estrogens, ete,

S. DMUNITY (3480)s

3480=11 A Study of the Effect of Xerey and Radicactive Mies-

phorus e the Lymphoeytesis ia Ixperimental Nurise Mrtussis - This predlea
1o dsaigned to ovaluate the offect of rdiatien wpoa immunity.

Sueh o
predlem should angment basie iafermtion relative to the mseheniem of

fjenising rediaticas wpea varicus diolegiml eystems. Investigaters in eharge
of this mbl- ave had loag years of experiense with immunity ia pertussis.
Addisiomal informatiea will be gainsd in eervelation with this subjees,
mmely, the improvemsat of the antigeaie qualities of whooping eough weeine,
and & \ntur.nnbutnlu‘ of the producstion of experimental dronehiestasis
following whooping eough. These last two mbliu, whieh seem on the sure
faee o have vory little to de with the werk of the Atomie Emergy Commission,
seem werthy of suppers im order to gain infermation which the Ocmmissioa
dess desire relative o the effests of radiatioas upon the human bedy,



18.

6, PROTEIN METAROLISE (WO).
wbolism == Total

out & ehange

£ Irradiation o8 Protein YW

3t80-1¢ Effest e
tion and loeal body 1
o o8 manifested by
tudies O beth normal and
gon balanet. should the
p will e serried to studle

rradiation undoubtedly bring b

body irrsdis
It ie plammed te

nitrogen balanes.
tumor-besring animale with
sniml experiments

s of the mitre-

in protein mtaboll

oarry ot radistion 8

nubnqmt studies of the nitre

give impor
gen valsness in
thorapoutie deses of
net only give veluadle isfo

ot lesds, tnvestigetio
pusnn patients having
redisation. fhe design of
rmation relative to the effeet
threw some light ou te

mlipmat dlssases end nﬁiung
this pregram &¢ oot up will
of irvadiation

sabelisn s aight slse sanver prediem ss

s, pacanticat mosLEE (M10):

the Chemieal Action of lrradiations (Theoretisal Oou-

$470=11
retioal dedustions rela=

siderations) = this predles sonsiats of (s) theo

posaidle chenienl alte

) mthematieal ecmputati

jevele; (Vb
will most mhbly ossur in any given o

rations from redlations having various easrgy
ions whieh

tive %o
ons with a selection of reast

ireumstance, and (e) laberatory eon<

girmation of these theoretisal oouuoﬂthu.

8. HISY0LOGICAL SERVICE (3480)1

logiesl laberatery operating upder this sestien 18 w0t

The histe

1152028
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up te provide routine sestioning and staining of pathologieal specimens, to

prepare and {nterpret slides, to prepare paraffin specimen bloeks, and to
mintain eentralized storage faellitiee for pathologieal seetions and

rpeadinge. The laberutory operates ac a servieses unit te all divisions on

the prejest and 10 ecompletely separate from the Mtholegy Seetion of the
Pharmaeslegy Diviniom,

9. STATIBTICAL SERVICE (3490):

The Statistieal Serviee alse eperates as a servies uait to all
divisions on the Projest and is organised by the Prejeet for the purpese
of perferming various types of analyses utilising the Intermationmsl Busie
ness Machine and saleulater installations. The Serviee is set up to pro-
vide speedy eomputation by “punched card" methods of large mumders of
basie statistienl values (means, medians, standard deviations, ocerrelations,
ete,) In addition to the tabulation and ealeulation of frequemey distrie
butions, means, standard deviations, correlations, ohi nqmrn,_t-tuta.
and analyses of wvariamce, by use of alphabetieal equipment, somplete pre~

sentatioa of data ean be sceomplished in any preseridved fashien,
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1.

C. SBRVICE DIVISION,

Chief of Division: Pred A, Brysn, X,D,, Instruetor in Radiology
and Medieine, Dw University of Rochester

1. 1NDUSTRIAL SERVICES (3301),

™he serviees ineluded in Shis seetion are radiologieal sur-
veys, dust surveys, P and A oounts en speeial mterials supplied, Y and
doternimtions oa plant werkers by fila badges, ete,

T, DERMATOGLYMMICS (3302):
This seetien is coneermed with the readiag and iaterpretiag

of fingerprizts impressions (vy Dr. Reger I, Marvey) for speeial materials
plants and other Atemie Baergy Cemmissiecn installatieas,

3, SPMOCIAL FILM BADGE STUDY (3303):

A speeial study is to be perfermed te cover izvestigpatioens
of the effects of pressure, heat, and time of develepment afbter expeosure
end eombinations eof all three on the stadility of the Type K film, It
will alse inelude a somparative study of films at Marshaw Chemieal Company,

4. SPROIAL FOWER STUDY (3304)»
A spesial study is eontenmplated by Dr. Fred 3, Brysa ia een-

Junetion with the Industrieal X-cay laderatery of The Tniversity of Reshester.
IS will eoneern itself with a study of peseidle power doveloepmsut frea the
hoat generated by adeerption of Y , P, aad ¢ radiations, in various mstale.

§. MDICAL CONBULTANY OPFICE (3310):

An Basbern Braneh Off'iee of Dr., Stafferd L. Warreat's offiece

1152031



(Medieal Consultant to the Atomie Energy Commission) will be mintained at
the Roehester Prejest, It will aet in a distriet«wide eonsulting eapaeity

to the warious manufaeturing eoneerns, and wvhen meeessary, to Operatioas

CROSSROADS .

6, PIELD SERVICE CONTINGENCY FuND (3311),

The edieal Comsultant Offiece feels it advisadle to hawe a
speeial section set up fer the purpose of hiring epeeial sonsultants from
time to time euch a3 those hired fer the purpose of preparing the dapa~

nese reperts, ete,
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D, RADIOLOGY AND BIOPRYSICS DIVISION,

Chief of Division; William P, Bale, Assceiate Prefesser of

Radielegy, The University of Roehester

1. RB=ly Studies of the Metabolism of Poloaiwm in Experimental

Anlmals = Besearesh up to the preseat time has outlined in a reasombdly
satisfactery manner the rete at whieh polonium is exereted in the white rat
following oral, intraveneus, and subeutansous adminigtration, as wll as
fellowing abeerptien as a vaporised polonium dust bdreathed inte the lungs.
There remin several aspests of the metadelisa of pelonium deserviag of

further investigation besause of the importanes of this maverial to the werk

of the Atomie Bnergy Commission. The proposed studies wader this majer

predlea are as fellows,

B-la: Leag-Torm Betention of Inhaled Peleniua in Lungs
of Mats and Other Animals == o determine the rate ot whish peloniua is

removed from ths lungs of werksrs who may be exposed te this mterial in

dust or vapor form.

RBeld; Studies on the Bioshemieal Nature of Pelonim Metae

btolism == To determine the ehemieal form or forme in whieh polonium exists

in the body and to determine the bioshemieal fuoters influensing its dis-
tridbution and exercvtioa from the dody,

RB=le: Therapeutie Agents and Wethods <= To determine
whether or net BAL (British Anti-lewisite) and related scmpounds influense

the exeretiea of pelonium from the body and its distribution in the bdody

following intravencus or subeutansous adainistration.

The fellowing Seetions of the Division are utilised on Prodlem I3-1,
Instrumentation, Traeer Chemistry, and Radiation Physiolegy,

115203t



3. RB=8; Buman Treeer itudies with Elemente of Importanee

to the ledical Seation == Te fulfill requests alreedy made from the Wdi.

eal Seetion, it 1is plamned %o earry out human traeer studies with the
following radicactive elemsnte ae well as the anims] studies and instrumen-

tation neoessarily prelimimary to a eompetent earrying out of the pregraa

on human subjeets. The purpose of these studies, fer all the elements

1isted bdelow exeept for radiolead, will be (Q) to magure exeretion as o
funetion of the amsunt of the element in the body and of time after adnin.
tstraticn 1n erder that & mere eamet relationship ean be established bee
Sween oxpesure and amounts stored aad exereted, and (V) te piek up eny
doviaticns in mstabelica detweea huma sudjeets and experimsatal animls,
In the ense of radielead, the data odtaimed will Ve wseful in eorrelating
the metabolism of the redicastive heavy mstals listed delew with that vype

of heavy mstal poiscaing fer whieh the greatest elinieal experieace 1
availabdle,

Bele: Mlonia (oaﬂmﬂfin of present studies)

13=3b; Plutonium (rechscks oa present patients)
¥3«2¢; Ureanium (prodadle continuation of studies now underwmy)

1Be2d; Theriwm

KB=2¢y Mndiolead

RB=2f; Mdim

The fellowing Sestions of the Division are utilised on Prodlem -3,
Instrumsatation, Tracer Chenistry, and ibtabelism,

18 ll-lov Long=Tera Chreais Expesure of animals %o Ingested

Radicastive Mterials = Pellowing assumulation in the bedy of loag-lived

1132033




radicaetive elements of which substantisl smounts ere retained over periods
of months or years, it 1s belleved at the present tine that the detrimental
effests most likely to osour are due to ehronie changes that will show up -
yoars after the initial expesure, Bolatively shorteterm ehronio experi-
sento Sueh 88 Wo have eondusted with polenium, plutenium, and redium, ox-
Sending ever periods of a year in white rets, still make mecessary exten-
sive extrapelations im time and in animal slse and life span te use this
data ts arrive at a toleranes or permitted dosage hni for humans, We,
therefere, preposs to iaitiate experimsnts with these oh—nu.omnuu
pot only sver the semplete 1ife span of white rats But alse of degs and

‘ other animals eonsiderably sloser ts a human subjeets in sise and 1ife span,
Obviously such experimsuts represeat a progres of soveral years' duratiaa,
but the importanes of the antieipated results mbe it diffieult to sidee

step the necessity of earrying them eut,

fhe following Seotions of the Division are utilised on Problem X838,
Radiation Phaysiology.

4. RB=4; Aeute and Chronis Exposure of Experimental Animsls

to ladon and Thores == Adequate shrenie expesures of experimental animls

%o redon and thoron have never been esrried out. The urgeney of doing this

is woll indieated. We, therefore, propese to set up exposure ehambers fer
enimals end to eonduet soute amd chronis exposures with assoelated physielogi-

el and pathologiesl studies necessary te indieate an experimsntal teleranee
valus for redon and thorea im human subjeets.

The following Soittou of the Division are utilised on Prodlem B4,
Instrumsntation and Radiation Fhysielegy,
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the fellewing Seetions ef the Divieion are utilised oa Prodlem RB-§,

Instrumentation, Radiation Physiolegy, Wadiation Chenistry, Spectroseepy,
and Radiation Meehanies.

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

minations in Bumn Subjeets == Where large mumbers of personnsl are exposed
to the possibility eof redium ingestion, as ceewrs fer emample during the

preliminary handling and firet stages of prosessing ef the ore from whieh

ureaniwm ie te b extraeted, it is very deciruble te Imow at what rate Seler-
anes socneentrations are being appreached by the perscansl innlvid. One
wishes to know, if possible, whether under a eertaia set of werking eondi-
tions, eerwaia personnel are aesunulatiang redium so that teleranes walues

will be resshed in a year or whether radium acseowmmlation in Serms of the

toleranes amount 1s negligible. Fer it is pessidle that maxy workers will

stay in this cesupation many years, and it is net desirbdle to foree thea
into a ehange of cosupation because of radium aseumulation in their bodiee

or to run the risk of endangering their health at a later time, The present

method of msasuring redium acoumulation in the human bedy, by msasurements
of alphe aetivity in one liter samples of exhaled air, is entirely insde-

quate for this purpose. It seems quite evident that the best general

method of appreash is that of eoneentrating the radon from the dust samples

mush larger than oae 1iter. It is propesed to eontinwe s program of re-

seareh in this field now underway in order that sueh s methed will bde de-

veloped to the poiat that it ie suitable for routine use aad gives results
u!'hich entire eonfidenes ean bBe placed,

The following Seetion of the Division is utilized oa Predlem RB-7,
Instrumentation,

1152037



S, 3-8, mgunl Precedures as a Contridution te Werk
Misly Carried Out in Other Divisioms of the Preject.

IB=8a: Dust Mrilele 8ise Determisation with the Rlee-

tron Mieresosps = It is proposed to utilise the elestren microsecps for

partiocle sise detorminasion and oxpoim of experimental aaimals to urenium,
therium, aad bderyllium eompounds and te use auxiliary elestron defraetion
apmratus for the identification of duss partieles,

I3=8b; Ultravielet Speetreseopy — Teehniques utilising
ultravielet speetresospy will bo applied s the amalyses fer uranium,

vorylliua, thorium, and sueh other elements as seems oxpedieat and pree-
sienl,

B<8¢: Mdea Deternimations « I% is planned te sontinmue

analyses of air samples frem speeial mterials plasts for raden, and deter-

minations of radiua f£ized in the bodies of empleyees of such plamte by
radon amalyses of expired air,

The fellewing Seetiens of the Division are wtilised ea Probdlem NB-8,
Instrumsatation, Speetreseepy, and Indiation Mechaaiss.

9. I3-0; Develepment of Precedures and Applications for Mdie-

1setopes Predused ia the Chain Reaeting Pile == It is propesed to earry out

ressareh in vhigh radicaetive elements will be used as teels in obtaining

fundamsatal infermation of signifieanee to medical sefenee, It is alse pro-

posed to inwatigate the therapeutie usefulness of these mterials per-
Sieularly in the treatmsat of neeplastie disecase,

RB=funs Trecer Studies:
1.

The develepment of organie syatheties mstheds

for intreduweing 1setopes iate biolegianlly importaat eom-
1152038 sounds.



30,

2. ﬂn doniopont of routine metheds fer
isolation of intermsdiary mstabolites containing
radioclsotopes. »

$. The development of methods for deter-
-.‘Lihg rediolsstopes in bioclogieal materials.

4 The develepmeant of the metheds appli-
enble te diolegieal aad mdieal prodlems pria-

eipally in the field of preteia metadeliem,

I3<0%; Dovelepmeat of Therapeutie Applications:

1. Thyroid mseplasm (I 131). (In eelladera~
tion with varieus divisieas eof Streag Nemorial
Beapital,

2, Other neoplasms (syathesis and testiag of
various redieastive eompouads for preferential

uptale ia warious tumors.

The fellowing Seetions of the Division are utilised on Problem RB-Oy
Instrumsatation and Traeer Chealstry,

11520319



$.

000°ss3¢

002°LT
000782
000°L3
000°9v2

008’0zt 00o’1s¢

009 000t
000°s 000°s
000°3 000°%
004°t 000°z -
002’y 009°’s
000°4 000°4
000°s ¢ 000°9
w 000°s ¢

1.7 ser1ddng

v sIviIn W

06T ‘T AIne ~ 1961 ‘T Lywe
i
HOISIAIG S51818401€ AKXV 190701AVE

000°se ¢ ”
009°81 ]
000°9t »
000°23 .
00s’sT i
00L°0" o1
0¥’ Ty "
oo’e» o1
009’1tz ¢ ot
serivieg oy
[oumesagy

RO

weTTeqW N

SOTUW{OSN UOTIVIPWE
Adoesoryeedsg
Lxyeywen) uoTIVIPW
Aotroysdy uoryvipw
LysTmeyd seewil
203 WU SUT
gotIes e JUTWRY

CA————

vogjeeg

1152040



102G 11

03INOWIY TWIHILYIN LIV AQVAIEd

e’vezé

000°s$

000°t
000°T
000°s

000°t21e L 7] 10l

4 - pos2ea0
ooouuu (£3707230073 ¥ 9D
000901 (auey
000° 9T ( souweamsul)

¥ se3aTIFIN ‘FUSH

000791 (Teawsl)

0007% (33Tead) Teawy
oooun 000°Y g uop3mLodsued]
oscu 009°st 3 eouwzeyuT Wl
000°t 000°81 ] atun Lddng
os 00’2 ¢ Fuyswoang
008 000°¢ H Su3umoooy
000’01 000‘21 (] odoysg
09 . QOOHQn 14 £y yaneeg
00073 g.u 4 Suyzveyidng
ose 000°s 3 Lisagy1
R.u gnun 4 QI
§.M ¢ g.u 3 euoydegel

000°‘es ¢ 4 SopIRAOTUTEPY
seyddng -o«*unu-rllli.uMMw woTaees
¢ s[viieaW Tounossy
. _
o1 ‘T Ltme - 961 ‘T LT7¢
' '

A A

SOISIAIC SALIVEISINIRAV

l130a04d

‘Al

a10s

8108

L1108

gro¢
2 (1N
g10¢
2108
110¢

800¢
4008

900§
‘o‘I o

1008

*po)



ALFARR

000°008°T8  990°9S)  998°T03°TH ©009°wi8  9so’eoes ocosstet P V0L TIVERAO
9 set ses’0os Om°sos ooL’ss oss’es 0ge’ ™Y 19 Swerqedd PpetJrsseatd

000°00T 0000t  000°Ce 008’y cog’es ooe’se é eotazeg

e0s’set 610°se  est’one 008°sT ots‘os 08.’003 iss Detoswminy

000°008 000°s 000’883 oos’es 009°ts 000°288 ve ocogelndery ¥ Deterpw

ooe’sis ¢ s99°i38 91e°ves ¢ 000°s ¢ oTs’o9Td ©000°TESTE 99 WOTI RIS TUTHDY

Nu-.llllﬂh y— R T ”“a..m.ﬂoﬂ auunlll weyetalq

et °t A - svet ‘T Srwe

{
SOISSTIEN00 10WNRS OINOLV gg

Isedad TIVEEAO

‘A

11§288%3%



vi.

PROFOSRD BDUCATIONAL PROGRAM

It 1o our firm convietion that ome of the mogt effestive mays of
rendoring & serviee to tho Atamie Energy Cemmission in gencrel, and speei-
f1ieally in earrying out the leesl pregram, is for the Roshester Prejest te
partieipate 1a an educatiomsl pregram, fhis pregram is being submi $tod
not fer astml appreval at this time dut fer eensiderution by the Atemie
Energy Cesmiseion ia the fermmlatiea of their everall educatiomal polieies.
It must be understoed that we have net had the eppertumity te diseuss sush
a prograa with may edueaters 1ia the University who weuld of meeessity aw
te take part ia sush an eadcaver. The theughts vhieh w wish te ecavey,
therefers, mroly reflest the 1deas of the Reahsster Prejeet persoamel
only, aad should net bs oconstrued as msesssarily representing the idess of
the asdmainistrative Offlees of the Mniversity of Roshwsber,

e work partieipated iz by the various eategeries of students listed
on the fellewing pages must be of an unslassified mture as the writtea
theses required for advanesd dogrees mist be available to the Graduate Couneil

of the Mriversityy fer appreval.

Defore Shias pregrem ean Yo imaugurated, additiema] bmildiag feeilitlee
will ave e be ereeted adjacent te the Medical Seheel. The funds fer this
undertakiag sheuld be alleeated by the Atomie Emergy Commission rather thas

by the Taiversity per se ss the pregran W are suggesting is & pudlie re-
speasibility rathor than & private oae,

PFlaa fer Prepesed Béuweatioemal Progrea

The type of imstrustiea that will be sought at Roshester my b
divided into three main sategeries:
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1e Nrsens desiring shert-tern iatensive instrustion ea
speeifie ressareh or Mealth meniteriag Sechaiques.

8. Persens already holding M.D., Pa.D, dogrees, or the equive-
lent, deciriang e ons-year eoursc eevering Iasdustricl hxh@log. Radie-
astive Macsursasats ia Traesr Teehaiques, and Bsalth Maysiee,

3. Oraduate students desiring %o earry eut fulletime werk ia
the Univercity ever o peried of several years leading to M.D, degrees

either ia Industrial Texieelegy and Fharmeslegy eor ia liomuo.

The Shree eategoriss of students 1isted abdeve are discussed ia
greater dotail Selew,

1, SHORT-TERN STUDRNTS

IS {6 1inly Shas there will be a ecomsiderabdle demaad in the future
for shart-toran instrustien leading te o mastery of cortaia individusl
researeh tochaiqnes that the studeat will earry Back and apply ia his hews
laberutery. The Sypieal example of the field in whieh sush imgtruetioa my

be desired is that of eertain redicactive isetepes preparatery and measure-

memt techaiques. As well as W eaan foresee, this predadly alse represents

the fisld of imstrweticn for whiesh there will be the greatess demad,
Almsst tho anly way for a studeat %o odtain cenpetent instrwetiea
in a shert peried is for him to work with asd ebserw sougens whe 18 se-
tually seadueting researeh in whieh this techaique is utilised,
Imstruction in amy one technique eammot be givea effieiently e
nore than a smll group at one time. These students therefere should pree
sumably be rather evealy distributed over the year in erder that apparatus

and fasilities be availadle, thus effording easch student individual experie
onoe ia their use.



S, OER-TRAR FRLLOWSHING

A very impertant elass of studeats seems likely te de mture seiam-
tists with M.D., Ph.D. degrees, or the m;nlut, whe desire ilastruetiom
in essontially the whele field of Madielegy, Nealth moiu. and Industrial
Texieelegy, ia erder that they my assume ro0peasidle reles in eeantrelliag
health hasards ia ether losatiens concerasd with the preduction or utilise.
Sion of muclear emergy. ‘

hree seaimre, desigaed primeipally fer erientatica Jarpeses, are
given each week at the present tims and partially uﬁr the adeve flelde
of interest. They are as fellews,

e Pw Mndielegy and Biephysies Semimar = Sponsered by
the Mechester Frojest and available %o seleeted Projeet persommel

and Badiology Departasnt (Streng Newsrial Heepital) perscaml.

b, The Parmeclogy Seaimar «= Spoasered by the Murm-
eolegy Department of the Whdieal Sehoel and awailadle te ine

terested persomnel of bdoth the Reshester Projeet and the
Prarmacolegy Departmsat of the ledieal Seheel,

o The Bochester Prejeect Madielegy and Biephysies Senimar -
Sponsored by the Mmdiology and Biephysies Divisiom of the

Roshesber Irojeet and availadle te intereated MProjeet perscansl
Oﬂ,o

In any ecomprehensive od_u_uuonl progran these senlmars are noet wese

ful but must be supplemsnted by intensive sourses in whish laberatery werk

is emphasised, The follewing three courses, therefere, are proposed to Ve

given for this purpose, utilising at each instanece about ome~half the time
of the student,
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and iselatisn metheds,

7.

1. Industrial femieelogy «= This eeurso, te be givea by the
Divisicc of Marmeslegy aad hadustrial todoolofy. vill esver the texie
proportiss of mmtnlo and “lmto. alse n"u-?. M, dust n-pu-;.'v-
tilatien, dermatelegy, industrial firet-aid, ergar amlyses, and foreasis
wsdieine. D coures weuld imvelve laderatery pericds, ccafereaces, aand

lestures, It will ceosupy about wo=lalf the Sime of te shbpt for three
monthe, |

‘ f. Madicsctive Masuremsnts and fraeer Tochuiques == This
course, % b gives by the Divisien of Madiclegy and Biephysies, will offer
o-mioutw laberatery exporioncse ian the measuremsat of alpha, Sote, aad

e sctivitiec, slee instrusiica in elemsmtary slsctrenies, abeslute amli.
Sation of instzumeants and standards, sanple prepanntion, tracer iuhnlqm
1% will izvelve laderatery iastrustion, ceaferemces,

end lostures, and will cocugy about emo-dalf the Sime of the student for
a peried of throe meaths,

S Imalth mu--nu osurss, % b givea either by Ve
Divisien of Madicleogy and Bisphysies or the Servies Divisiea, will supple-
asat theee courees previcusly deserided, eoveriag the bielegical offects of
redistions, msssuremsnt of rediaticn frea the health standpeint and other
Sechniques aad theery pertimeat te this swbject,

I8 will escupy adout ms-
half the tims of the student fer a poried of Vhree moaths,

It 1s fols that these courses sheuld net be givea eoncurreatly Wt
at sopurate timss o0 that the student will be adle %o take caeh ia turm and
still have tims almays available for other astivitics. They might play o
Jard in aa existing program as aa assiztant or sowmrimr. 1If they cams %

Reohoster Project with a pregran of interest % the itemie Energy Oemmissien,



faeilities xight bo mde available for them te ccadust iavestigations with
whatever aseistanee aand eonsultations whieh eur staff eaa afferd.

In eertain instanecs alse, additionnl ecuries or work in the Medio
eal Sohool or College of Arts and Seiences may %o indieated,

A oortifiecato indiecating ecompetent temure of this fellewship would
e awarded at the end of the year,

3. SMDUATS stwsEve

Ouwr close eomneeticn with the Uaiversity of Reshester Oraduate Sehesl
sakee 18 peseidle and desiredle %o give fulletime Wrainiag ever s peried
of ssversl years % cenpstent candidates leading % M,D, degrees ia the
£islds of Biephysics or Parmeclegy and Industrial Texieelegy. Alnsst

undoudbtedly there will b a real demand for persoanel vith eempotent truinse
ing in these fields,

MeDe mm in uomho

As Pre 1844009 Oocllege majer ia physies, chemistry, or the ble-
logisal seienees. |

3. Course of Study; (dradwmte Sehesl, The University of Rechester)
1. Chemis

1312138 Advenced Orgaaie Chemistry -= 4n
um.uqamm»mummmh

theeries of erganie chealstry.

2. Mthematies 11-1%; Asalyticsl Geemstry ead Celeulus o
A osourse presexnting ideas indispensedle for further mthematie
el stady, Tis work is fundamsntal ia the application of
mthamaties o physies.
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39,

3. 1es 118¢ Nedera Piysies == A survey of the
£101¢ of atenie physies with particular emphasis ea re-

osal trends. Imtreducbery wndergraduede coursee ia

physioce and n%thggptho preroquioite,

4. ec 181128 Blestrieity end Magmetiom
Lesturoe and rocitations en She theory of electres
statics, mpnetcotatics, and olectredymniee, .h-
eluding & detailed amalyeis of A.0. eireuite and the
elementary theery of electremagastie waves,

Course of Study; (Wbdical Sehoel, The Taiversity of Rechester)

1. Boshemistry 1 ~ The eourse eonsishe of a stuly
of tho ehemical eempounds and preecesses ia the liviag
animal bedy with speeial referencse %o mxa., The ladore-
Sery ewouree ie largely quamtitative, esveriang the
mere impertant precesses and metheds for the emaime
tdon of Sisewee and fluids, |

8. Agslelegy &1 Serve, Wsele, Omtrul Bervews
Syston, Oireulation, Bespiretion, end Kidaey — m
iztrodwetery eouree for medieal students denling
partioularly with eireulation, respiration, meeular
astivity, the servous system, and speeial senses,
Leetures, conferencss, and laboratery werk. Mysiee
logieal prineiples treated in the lestures are 11luse
trated in the studeant laboratory wherever pessidle

by expsriments on humn subjeets.

3 mulog B3y Nutrition and !ndoorinlm -
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A Study of the physielegy of digestica, adsorpiica, se-
ereticn, snergy mtabeliea, heat regulatica, iatermal
Mou. and vitanias,

»

E

Pa.D. Dogree in Industricl Mulog

M}_‘.‘.'.' College mjor in chemistry.

Gowrse of Stuty: (Gradmte Sehoel, the University of Beehester)
1. Ohemistry 131-138; Advamced Organie Chemistry = Aa

advansed etudy of the reactiens of ur‘on esnpounds aad

the theeries of ergaais chemistry,.

gourse of Stuiys (Wsdieal Seheel, The Wuiversity of Reehsster)
1. Blechemistry 1 ~= (ss listed ea Nge 30)
3. Pysielegy A == (as 11s%ed ea Nge 30)

S, Pgelelegy3 - (as 1isted en Muge 30=10)
and

¢ Farmeslegy 1: The stuly o. the bieckealetry,
texioslogy, and plharmeslegisal aetions of the mere inme
portant drugs. Speeial elinleal leetures emphasise the
therapoutie applications. laderatery exersisss are

" plasnsd %e {llustrate the effects of drugs on orgaa

" systemde A Wrief aequaintanse with eurremt practises

ia enssthenia is gaimed through the eourtesy of the
Drpartmens of Surgery.
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While: personnel are available at the pnﬁont time %0 %each eertain
of the eourees listed under (1) Shert-Term Coursos, (3) Ovo=Year Pellece
ehipe, and (3) Orcduato Students, 1% ic estimtod that ths mejority of the

| proposod inctrustion sould not be started bofore the lattor part of 1947

" or the early port of 1948 vithout grecs meglect of our presont astivities
and without saerifico of other work,
Ones the proposed edusational program gets underway, it is estimated
that the fellowing mumber of etudents eeuld be acecsmodeted each year;

"1, lztensive OneMomth Course = M\t\h three or

four students 1o s.‘umhh_m'nt any one time

for this werk, This means that in the course of eme

yoar, imstrwstion my be givea to 3848 stutents,

8. Fellowhipe of Ome<Yoar Duratiex — T2 o tweaty
studezts por year,

8. Oradmate Studeats -- Twenty graduate studeats bWy
the Parmeslegy Divieiea and tea gradnte stulonts by
the Madiclegy end Blophysies Division plus %ea gradue

ate stulents werking primarily ia ether divisiens of

the Projest == Total, Porty greduate studests,

o BUDGEY

‘fhe Taiversity as & whele Sigures tiat the instrustion of medieal
students or graduate students sests adout ss.oqo sash adeve the serviees
received from the students. Assuming & tetal of thirty greduste studeats
ea this basis, the figure is $90,000. |

If ene ascumss ten fellewshipe of ome year's duration eestsing $3,000
sach, the tetm) expended m thia eategery will b uq.ooo.

1152050



1f intemsive shortetera training is given to an aversge of three
students per pif.h on this cost basis, the expenses involved will be
$9,000.

So far, wo have assumad no salaries will be paid to one fellowship
heldere. 1f mlaries of §5,000 annually are pmid with ten tollnohtp,
the total expended will be $80,000,

One<iionth Courses (3¢ studemts) $ 9,000
Ons-Year Traiming (10 fellewships) 30,000
Graduate studeats (30 fellewshipe) 0,000
»Sub-lohl $109,000

salariss for ons=year fellewshipe (10)
¢ 5,000 each $0,000
TOTAL ANNUAL BUDGE? $189,000

It s diffieuls at this time te supply more thaa roughly apprezi-
mate budgetary figures, and therefere the abeve represents only s

probable budget for a progras of this typee T
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