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INTRODUCTION

The technelogy of the atomic bomb projsct, utilizing the fruits
wnieh had béen harvosted and prosorved by fundemental scientists during
the provious decade, has rosulted in a new era, The eccomplishrent of man-
controllsd nucleaf ensrgy on & mass production scale is both e liability
and aﬁ anset to huménityg Owing to ths exigcncies pf war tho first appli-
cation ol this tremendous powsr vas that of desiruction, Conszequently our
wiolent introducfimz'to thiz néw giant which was conceived ir sscrecy apd
born during a psricd of nationsl ard internetional unrest éad turpoil has
céuaed meny to‘look upon the future with mistrust rcsulfing in some
instances to what approsches a ﬁational and intornational hysteria, Such
ncod uﬁt bs ths case, If the proper support ié_forthcoming:froﬁ oﬁr
Fedsral Govermaent iﬁ ia not.unlikely that the noxt ome to two 3eéadea will
zes many advances made in the fields of medicine, physics, chemistry, biology
oad inﬁuztryp regulting in better national hsalth, pr05psrity.aﬁd happinéssq

Tﬁe group essociated with the war-time program of the Mﬁnhattan
Project at the University of Rochester is confident that the proper
governmenfal support of a postewar program of rosearch utilizing ths
products of cantrolied nuclear energy will result in improredicoﬁditions
for humenity. It is with this confidence thot we wiash to precent what.
ws believe to be the saaentiala.for the'proper conduct of such a program
rglativelto socurity, duration, organigaticn, sphere of research acti?ities

end budget,
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ELEMENTS ESSENTIAL FOR SUCCESS OF PROGRAM

Intellectual Freedom:

Scisnce béars its choicsat fruits when there is a cross=-
fertilization of ideas, This condition canm be obtained only when there
15 a minimum restriction placed upon free persounal discussion, publication,
end participation in scilentific méetings,_, These are the media for the
sxchange of 1deas end the seurcos- of stimuli, I*ﬁ is. by granting the
ozroetost possible freedom in this respect that one cén hope to tetain
the interest of the ma.ﬁy emiﬁen'b scisntiats throughout tv .é country who‘
have baen connected with thé ‘atomic boxmb px‘ojecf for postewar programs

under the auapices of a govérxmental agencya

Long Term Supports

The neny fialdé end branches of aéience V{hich will be benefited
by the precduction of controlled nucléar_ energy are 8o nmmafo'u‘a that for
the successful exp]Lorati.on it would scem eanen‘{.:iai that if maziﬁwa ﬁro« ‘
gress is to be made ‘such aﬁ und.er"oaidhg xf.'iil have to be sponsored by t.h_e.‘
Pederal Government. éﬁch being 'jhhe cass, in ;rder to rotain or secure
men of sufficient experience to f£ill the positions of head of the vu.r.i'm-m
Gopartmentz it will be necesscary to provide a minimum assurance of ten years, .
A toneyear tsoure is emell in comparison to the assurance given comparsble
departmental hesads in most wniversities. The nature of the prograﬁz is such-
that to insure continuity end correlati;m of reaéarch this nminimum is re- |

quirédo :
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Integration with Medical Schocl and Universitys

The organization end progrem to be outlined is to be integrated
with the Medical School and Univorsity to insuro the maximwn ia rosuliss

2

Tho dcpartment hsads; vhars possiﬁlep will bo professcrs of existing or
compareble departmsnts in ths Nedical School or slsewhere in the Univer=.
si’cy9 #nore ,this is not poasible theAdepartmgnt hoad should be of
professoriel caliber and as such warrants furl p;ofessorla] rank

Thevavor posmzbleo through coSpe:at:ou with the Dean of the
Graduate School of the bn&versityo fellowships will bs offereod w1th ass1gn-
ment to problems lemding‘to graduate credit toward advanced dogrees,

in o:der to insure the greatost use of géverﬂmeﬁtal fhciiitiesp

suppors snd ¢he benefits to be derived from this typa of rgseérch; it |

should be the resnbncibility ofntheeDi?actor of thé éroposed projectfto
encourage reseerch problems in *ho variocus bnivera*ty dspartments whose
talsnts and facllltles are aveilable for pzoblems hav;ng a correlative

W

Talus,
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OBJECTIVES

1o To develop gquantitative methods for the use of radio-carbon,
Ci4, snd radio=hydrogen, HS’ as tracers and their applightion to the
general field of medical and blologlcal sciences,

2o To utilize these new tools in funderental investigations of
goneral métabolismg degenerativ; diseaszes, the aging proéeéa and cancer,

3, Tc study the chemical and radioesctive hazards involved in
ths indusibtrial sad in the Qilitéry use of nucleer energ§o The sstiting-of
tolerence limits based bn the results of‘thase studies, and the ins{ru-
‘manta%ion for implemerting these recommendations,

4, To study tho pharmacology of the radio=acti€e oleusnts
racently made availsble in quentity; such studies are indispengable pfé;
'requiaites of the therapeutic application of these elementga

5, To atudy the wschanism of the biological action of radiation
in genaral

6. To devslop a cobrdinated program directed toward tha-augmen;-

tion of the reosources dovoted to the prevention and detection of cancer,
the care and treétmént of cavicer patients, and the disseminatidn of Imow-

ledge about cancer,

NOTEs In the following programs thore may ceem to be en appareat
duplication of perzomnel, such as physicisis in more than one
department, However, in each instancs these individuels will
be working on en entirely different aspsct so that there will
be no actual duplication,
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PROGRAX AND BUDGET
oF

DEPARTMENT OF MEDICAL PHYSICS

Dopartment Read, Dy, William P, Bale
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DEPARTUENT OF MEDICAL PHYSICS

Metabolic Research With labelled Elements,
Instrumentation
This department ha% two primary objectives:

I. To dewslop chemicel snd phyaical.m.ethodap with the necessary in-
strumsntation, fpr the-eaaf utbilization of lebelled elements and other
physiéal tools in mediéal and biological reaearcho‘

I1I, Predominantly but nmot entirely in cb&perative'reseafch projects
rith othsr departmentsa of the university, to epply thess methods end -
toolas to fhe solution of recserch @roblems in m@dicine,-biology end
chonistry.

Cze class of problems to the solution of which thia depert-
ment can meke substantial contributions is typified by the oontriﬁutions
of the present Division of Spscial Froblems to. the Yanhatten Projeqfq
These includes

1, Studles on the quantiﬁative m@tébolic bohavior in.apimala
and humana of radicactive elements end compounds, |

2, Studies on_the toxic propertios of thsse slaments, o

_39 The sotting of tolerance limite bamed upon tﬁe resuits of.
¢hone studies,

4, Instrumontation for implementing these rccomnéndationso-

5. Recearch oa production and analytical problems of interest
to the District, |

A seooad cless of problemn reprogents work bringing to fulfill-

mont tho implied promice of the controlled releagse of muclear energy to
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the solution of problems in biblogy'and medicinre of fundamentgi importsnce;
problems whose solution gives promise of improved methods of treating |
dieeass and prolonging of the useful span of human life, This progrem

1z based on the essunption thet posace tiws. usefulness aé woll as militery
valus will be eims of .future govarnment.sponﬁored nuclear reseafcho‘,.
Typical of these problems ares |

1. Development of quantltat1ve m»nhoda for tha use of radio=
carbon,  Cy4, and radio~hydrbgeno Hy, @8 tracers in b10‘og1ca1 regsarch,

2. In colpsration with the Despasriment of Chemlstry to develop
methods of synthesizing these elements into orgaaic compounds of reséarch
into egta | _ |
’ 3, In coSperation with the Departmént of.Pgthology to’étudy
vy ‘recer téchniqdes tﬁe role of pertinsnt comppupdé inAg?owth and wound
hoaling, o |

o Im coneration.with ths Deparfmant of Oacology éﬁd other
university depertments to study the metabo’lsm of avlng end tumor growth
with app1opr1ately leballed compoundao_. ‘ ‘

5. Im coSperation‘with the Departmant of Oncology %o search
for radio;ctive ccmpounds that will con scentrate p:eferentlally in growzng
tumors end therefore be useful agents'in %umor therapys To.giva prom-
ioing compounds cliniéal thorapoutic trial in enimals end humens,

6. In coSperﬁtionfwiéh Pharmacology eand other university
departzents to follow thé pathwny in ths body of tha}apqutic agaﬁts used
in the trestment of digeaseca,

7. To supplement these studies with stﬁdies utilizing heavy
nitrogen, heavy carbogo'and he&vy hydrogen in appropriate instances,

8, To develop and utilize other physical tools in med1¢ai

ressarch,

260
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Tontative Personnel Requirsments and Dudget

Department Head,

(Provisionally, Dr, William F, Bale) ‘ 33 -~ 12,000

Hoead - Chemistry Section

{Proviaionally, Dr, Robert Mink) 5 - 8,000

Bsad = Physiology Section

{Provisionally, Dr, Jom B, Furah) 5 - 8,000

Hoad - Metabolism Section

(Previsionally, Dr, Lson Miller) ' 5~ 8,000

Hoad - Instrimentetion Soction .

{Provisionally, Dr. Thoodore Euns) 5 -« 8,000

Faad - Physics Sectiem 5~ 8,000

Hoad - Industrisl Section

(Provisionally, Lr, Luville Steadmen) 5 . 8,000

6 Ressarch éaliber psraonnsl .3 - 5,000

11 Technicians o 2 - 3,000

8 Graduate studonts (Total) 8,000

Supplemsntary porscnnel - : o
Secrotary, instrument makers, otec. (Total) 10,000

Total average pzrsonmcl  $118,500

Naterials and supplice 20,000
TOTAL . §148,500
Contingency 10% 14,850
TOTAL YEARLY BUDGET $163,350
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PROGRAN AND BUDGET
or

DEPARTHENT OF PHARMACOLOGY: AND TOXICOLOGY

Doparimont Heed, Dr. Herold €, Hedgs
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DEPARTMENT OF PHARMACOLOGY AND TOXICOLOGY

Goneral Description

A program of rossarch i» daacribéd‘here'aith based on certain
studies in téiicology and jincluding the toxic action of new radioactive
gubsiances of great fundamenfal and practical interest. |

Spociﬁl equipment, laboratories and trained §arsonno1 ara at
hend, These facilitiea could be profitably devoted to a nseded extension
of knowledge of the toxicélogy of the new spzcial materiala°

The fundemental program represéntu a field of investigation of
profound ecientific interest, Such work might bo tﬁa keynote of the
University Department, The praétical program is corrslated with the
Univeraity's interest in industrial hygieﬁeQI_

A'dapartment'organiéation»is deéc?ibed capable of fﬁ?ﬁishing

‘the needed informatione

Purpoqe

The eim of this research is to study the chemicsl snd radio=
activa'hazgrde involved in the industrisl end in ¢hé military use of
nuclear snergy, ;Thm program, as presontedg attempts to take.advanfqge

of the imow-how? availabls in the Rochester group of research workers,

Juztification

Tow elgmsnts (cerseinly elements nsw to industry).are being
handled by industriel perconnel, A thorough-going fundamental study
must be made of the toxicology and pharmscology of these eléments in

order that induetrial hyglene practices may be established on & firm baaid;'
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Depertuent Orgenirstion end Persomel

.This progran would constitute the dutit_z;s of a department of the
Sehool of Medicine end Denfiaﬁry of The University of Rochester, - Such a
depertment would be Imown &s the Dopartment of Pharmacology and ‘i“oxic.oloqu
The facilities vwhich sre availeble or which might be needed are déscribed'
balow, .

The depariment won;ld undertaks é lonz term progrem des_igngd to
investigate the fxmdementél biochemical’ end pkmcologicai pr&blems'
rei;erred to end would serve as 'a cer;ter of consultant toxicologists for

the various industries involved.

Dopariment Staff lembors

The head of the department would ﬁe a man of professor®s renk,
H2 would have as ]ﬁs eseistants mén of nearly. oqﬁal status, in charge _of'
(a) fundementel toxicolo'gy,;_ (b) pharmacology of verious special meterinle
ﬂmd'(c) ths program of industrial hygienes The junior members of the
dsp-artnen‘h would bs jaelaoted in part‘from the young men who have'-beeh
trained during the pa.mﬁ two years in our laboratories om somewvhat similar

work,

Graduate Students

An essential part ’of.‘ the program would be the selection of
man who would ocaome to tha dapax;tnant ans ocandidates for ng'adua.{;e' degrees
and who would receive training in 'practical industrial hygiene as well
28 in fundemsntel health problems related %o the industry. Tixese me'n
would bs avaeilable after a fow ysars for research positioné and for

industrial heslth supsrvision in ths §lants.

t191Z06d
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We are fortunate in having at Rochester, practical toxicologists,
theoretical biochenista, pharmacologists, biophysicists, experts in
cyclotron and othsr modern techniques who have bsen working together in
& productive faehionp first on studies of radioactive isotopes as
biological tracers, and later on various phases of the Manhattaﬁ Project,
Thsse.men represent a potential faculty for the departmont, .

A functioning organization of menifold intérests and notable pro-
Iductivity is available, By building oﬁ these facilities énd utilizing
thoee which fit into theiprogramp the mest rabid pfogress is to.be gained,

Tho persomnel required are & few able meﬁ plué‘a technical ataff

- and graduate‘atudents9._For the fundemental studies only a gemeral field
would be indicabadg no:spécial aasigpmcnts would be made, For ths proc-
tical toxicology the .closast cooperetion would be maintained with induse
trial mediéal»nuparvinor# and with technical acientisté who héd submitted

products for study,

Facilities Aveilsble

| Many govarnment¥owned.facilities are in use in the studies of
acute and ohronic toxicit} now under way, These represent an investmsnt
of thousands of dollara;.much of which could be utilizéd in'thé continua-
tion of such studies, 4Spacia1 ingtellations ere on hand such as the exe
posure chambers for lérge groups of animala in carefully controlled atmos-
?hereég spscial snalyticel devices for sampling chember atmosbheraAoone
taining aolida as well me vapors, gpectrographic equiﬁmentg various alphe
counterép Geiger-Yusller counters, particls-size inutruments;v In additicn,
in coilegea medicel school and university departments are valuable toois

such @8 the electron micréscopapwcyclotfomo spectrophotometers, Tiselius

P151265
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Apparatus, polarograph, high. vacuun cyclic étillg as well as pH meters,
colorimeters and the other dpparatus of & woll-equipped modern laborﬁtory.
ot the least of the i‘aci_lities is the special "know-how® developed
during the past two years. In addition to the scientists mentioned above,
trained personnel ars available for kidney function tests, liver function .
tonta, blood clotting charscteristics, studies of complexing sbilities of
notallic ions, studies of pulmonary retention of irhaled dust clm.u'lép
ul'-cra=-refined ckemical msthode for T;, for proteins, engymes end lipidsg,

end the stendard biochemicel end clinical procedures,

Pian of Problens

The most imporiaut asg)ecﬁ is ﬂmt good men 8hou1d. begin funda-
mental studies %o which they might wll dovots their scientific lifetimes,
At the moment, we ere attempt_ing to outline fhe problems thg£ appsar to
be most interesting to thoss now engaggé in this work, specisl att_ention
has besn ‘give-n to iholale giroblems that appsar to have a reaaon#ble change
of au:_:ces:; in a poriod of five to ten years, We do not intend fhat all
of the problems montioned bslow should be siudied in detdil, and on the
othey hand, ws do not intend to limit the studies during ths [ive- to ten-year
poriod to ths suggestions listed herowith, Thase prob]..:e;his have come from
many psrsonsy théy have beem edited by Dr, Voaétlin and r;.;;rself to the ~
extsat of diacarding wmrelated suggestions. The problems are organized
in two divisione; first, those having to do with fundemental atu&ies and,
second, those deallng with a2 practical program, | |

Growing out of our orxperience with the toxicity of T the problems
zpecifically mentioned deal with the extencion and completion of such sfudiea,
Investigations of other radioactive elements ond the fundemsntal radiation

probleme,; biochemical end physiological, could follow e comparable deveiop_lentf_\

11512bb
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Scope of Research

Tho program described berewith.may bo conoidered a3 embrac1ng
two rslated parts: e fundamental progran end a practical prggram; thees
studies would be the responsibility of four divisions of the Department

of Pharmacology and Toxicology.

Division Program
Fundamental

The fundemental program has 3 mein divisions,

I, Toxicology Firet, ths toxicology of substances of induse
© %rial ipportance and to which industrial
oexposurss exist in the dovslopment of atomic
pomro .

II, Mochanism Second, mocheniem of actien of toxic compounde

. and the wvarious therapsutic substances, e.g.
the gulfonamide, penicillin ‘and new drugs for
therapy of cancer.

III,  Pharmacology Third, the pharmacology of the radiocactive
. olemonte rewly wmades available in quemtity. . |
Such studies include the fate of these sle-"
ments edministered in various forms, knowledge
“hat i5 en indispsnsable prerequisite of the
thorapsutic application of thwse alemsnts,, .

IV, Industrial Hygiemo ' Practical

Ths practical program has two rein divisions,.

First, tozicological studies of industrially
meortaa materials under laboratory condie
tions immediately referable to plant practicesQ

Second, mothods for surveying plant hazards.
This would involve developing and calibrating .
tosting instruments, investigating dust collec-
tion end othar air sampling procedures as well
as reccmmsnding sensitive routine methods for
detzcting in ipient poisoning in personmel,

1151261
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This entire program of fundewental snd pf‘actic'eil investigations
constitutes in cne cenas s major line of research gro@ing out of end
closely associated with the now industry &ssociatsd with nuclear power,
It would ba im;;de:sible to study all of the posgsible ramifications o_f‘ this
Program simultaneiouslyo. A gmell group such as e University bepartment
vhich night by steady effort over & period of yeérs investigate key parts

of the program,
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PRCGRAM OF FUNDAMENTAL FROBLENS

The fundemsntel studies may be considered under ﬁ'o heads, o3
- follows: I, Toxicity studies of T3 II, Phermacolog;'_of radioactive
elensnis. v | ' ‘
Each of thsse topics will be discussed bx‘iei‘ly herewith , detailed.
statements e.fe included in tho appsnded 'Ouiline of Specific Prqblems%

I, Toxicity gtudiec, Thote are groupsd under the following headss

A, Dascriptlon of Chromic Toxicitys B. Hoximmm Allowablo Concentrations

Co Tolera.nce %o T Poisoning; Ds Mechswnism of T Poiconmingy end E, ifethods,

A, Deceription of Chronic Toxicity. A description of the

_chronic t;;xicity of ¥ compoume io probably the most usei't.l mmsdiato
extension of érém‘mt vrorl:o ™o pums of tatudy are suggestedx 1) Llfe'him
toxicity 'beats by inhal at.:.on of‘ conpounda f‘oz‘ V'hich .!aximum Allowable
Concentratmns area seto end 2) A saudy of toxic responses to very high

dust concentrations. .'

B, Meximum Allowable Concentrations Studies onm. humen exposures.

would be 'véluablec. Iaboratcry studies of the chronic tox:.crby of T com-
pounds other than those currently undez- investlgatz.on chould be planmdc

Co 'E’olorence to T "’oizsozung° The mechanisn of.‘ toleorance neeas

elt.uzidm‘n‘.onp ae doss the leths.l action of high dosos of T in tolerant
animalsg An important quaation deals with the reversibility of hdney
injuryn that :.s,, mhethez' ropaired end regenerated kidney tlssue is in

fact normal,
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Do Mbchaniam of T Poisoning. This important field (about which

_considerable knowledge exiats) hes been subdivided under the following

hsadaz

Ppysiological atudies, such as clearence tests to halp

understsad thé.ch:anges in rerel function, Physiological function tssts
of sirength and stamine elso might be includedg ‘Metabolic effacts shown
by chenical studiss are mneeded,

Effects on tissues, especially the kidney tissues, both

88 %o structure and chemical characteristics, ars of the first importance,
The liver function toste may be the most seusitive indices of early T
poisoning yet available, Blood studiss should be continued,

Sensitive tests. Two urinary tests, namely, catalaés

and amino ecld excretion, appéér to be most promisingo.

The effects on various oell constituents and also efforts -
to dsvelop prpphylgctic procédures ageinst T poisoning deserva.furthsr
orl, | |

E,. ggEEQEEP " A number of needsd methods have been outiined
clearly enough to permit spscific Buégestions to be ﬁade for fﬁrther-work$
t must bo emphaaizéd that toxicological studies of other elements would

bs expértly carrisd out using technics psrfected in working om T,

II, Pharmacology of Radioactive Elemsnts, Throe m&in'heﬁdihés_ara
suggasteda' | ;
A, The fete of thoso elements in £he body,
B, The offect on the Bodyp bota of chemical properties and of
radiation‘propertiés of“%hs eiementSO. -
Q?f Besod on_auch informati§nQ a search for auitgbie means for

empioying the elemsnta'thérapguticallyo-
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The pgeneral phaimacology of T is a aubjeof for inveatigation.
Ho such work hat been carrisd out since that of Worochiisky which was
done mostly with T tartrates, The nephrotoxic action of tartrates dis-
covered twenty yearas later mekes Worochilsky's work.quebtianablép

Ons of the most important subjécts wder investigation is the
factors which govern the accumulation depositior of T in bone and its |

subsequent mobiligationy

131271



«20«

' "PROGRAY OF PRACTICAL PROBLEYS

The pmctlcal p’-oble.as may be cons* dered under two headss
I, Tox:.city Tests, and IY, Industrlal Hygieneo

1o To:d;ciw Testso At present the Rochester Ares of the

Manhatié.n Hoject is operating -tha' largest toxicity test laboratory in |
ths couatr;'yo. A con'tinuﬁ:ioh of soms of ths ?resenﬂ: organization would
providg (1) adeéwa'be fgéi'lities, instrumsnts and equipment, s;nd'(z') trained
and expsrienced personnel. Aciditional pers_c;n;:isl would inclﬁdo bio-
chomists, enalytical chemists and engincers who would work clo;éiy with
the technioal men from the various industries to pz"ovida toxiéblégicai
information which would'bear acutaiy on the problems of industrial
health, A sufficient staff. of toxicologiats would be available to pern_'
form short-term’ evxpariments (detemming approximate toricitles) %o
indicate the se.fe: lmit to inhalation, skin and oye o:qmsuresa o
Fa.cilibiea ahould also be aveilable for long-uam e:tposures via inhala-
tion,. ingentionp injection, skin mnd eyso |

It is important thiis.tv-l:he persomnsl of the thicblo‘gy group
becoms inti_mate'ly_'acqufaix?'tad with the manﬁfncturihg processes in -ths
plants by persomil inz;pactiono A cloae liaigon eof this sort w'ould serve
to elimmate wasts and save -aoney by insuring the production ot needed
toxicological information,

I, Industrial ‘Hygiens. ‘Mothods for dust sampling and the

like can be ori.gi.natad do novo or adapted and peri‘ected by this group
which is now providing auch obgorvations on the a‘hnospheres 1n which

test animals are oxposedo_-;
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Biochemical or other.proceduren fér monitoring the_héalth
of industrial personn919 both laborers and gclentists, cen be develdpedg'
tested and supervised in industrial application by members of this group, -
Cae of ihe mbat important aspacfs of this program is = system;c,
periodic checking of indu&frial exposuras, Such a survey pfogrmﬁo
organized elong the lines foumd suitsble by ﬁhﬂ Nhtionél Institute of
* Health, can be centralissd ﬁetéo |
A necessary liajson between industry end laboratory is the
organization provision §f condensed.courses for plant personnel und.
plent cafety suparvisorso These courses would‘inpludg'n study of
téxicity data, of toxicology methods; and of tho.paychology of health
education, the problahs of safety control whiéh heve to be adlvpd |
largely by the coBperation of non-medical peréonnéloﬂ‘Thia_contaétl
would also insurs a closer underétandiﬁg by tdﬁicolégiats of éhe ox-
posure problems ancouﬁterpd wnder industrial conditioﬁs; j
A1l toiicity teats would be aupervised by " joint committee
of Rbcheaben'wofkers togethér with madi§a1 end tochnical consultants
from the indhgtry for which the tests were bsing made; _ These contacts
would furnish many leads for fuhd;mentai studies, fbrtexnmpioccit has
been recently reported that a sudden acute exéosure to PG that produces
no othar symptoms will occasion 2 rise in ths sedimentation rate to
values between 20 end 30; whereas in persQﬁnel chronically exposed, the
sedimentation rates are frequently low, of ths order of 2 or 3, Such
an observation brought by the indusirial medical personmuel to tﬂs labora~

tory i8 a fruitful source of fuhdaﬁental research,
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TENTATIVE PERSONHEL REQUIREMENTS AND. BUDGET

I, Chief Pharmacologist - : $8 ~ 12,000
Head of Toxicology Division 5 = 8,000
Sactions
A, Chief of Inhalation Toxicity Studies 4 - 7,000
_ Assistant Chilef 4 - 6,000
6 Unit Heads 3 . 5,000
12 Aessistants 2 - 4,000
4 Special Problem Workers (Ph.D,) 2 = 4,000
4 Assistants 2 - 3,000
B, Chief of Ingostion Toxicity Studies '
(Meintain-Bronson Avenue) 4 - 7,000
Assistant Chief 3 - 5,000
1 Assistant ‘ 2 - 35,000
C. Chief of Analyticel Lsbhoratories 4 - 7,000
2 Analysts . 3 - -5,000
5 Technicians ‘ 2 - 4,000
II, Head of Mecheniam Divieion 5 - 8,000
6 Biochemists 3 - 5,000
‘4 Physiologists 3 = 5,000
15 Assistants . 2 - 4,000
111, Hoad of Pharmacology Divisicn 5 - 8,000 .
. 4 Pharmacologists 3 - 5,000
2 Biochemists 3 - 5,000
2 Physiologists 3 «* 5,000
12 Assistants | 2 -« 4,000
IV, Bead of Industrial Hygiene 5 - 8,000
' - 2 Enginoors 3 o 5,000
1 Elesctron Migroscopist S « 5,000
2 Fygienints - 3 - - 5,000
1 Safety Dirsctor 3 - 5,000
' 1 Industrial Physician 3 - 5,000
6 Techniciems 2 - 4,000
Analytical $ 28,000
Adnministration 21,000
Animel Csre 82,000 .
Toxicology - 181,000
¥ochenism : 106,500
Pharmacology 95,500
Industrial Bygiens 69,500
< .35D8,500

Contingency 10% 50,350
TOTAL ANNUAL BUDGET $553,850

B 1512"1“4



923w .

PROGRANM AND BUDGET
oF

DEPARTMENT OF ONCOLOGY

Department Head, Dr, Audrew H, Dowdy
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- DEPARTMENT OF ONCOLOGY

In eddition %o £he direction of the research of this Dﬂapar.tmeut
it would be the function of the depariment head to encoursge correlative
reaearéh relative to cancer in ths yarioua dspartmenté of the P;-oje_ct.‘
and elsewhere in ths Medical School. and University. The express aims
of this Department would be to stimulate interest in cancer research
throughout the University lsading to an _eannive correlated program
directed toward the etiology, physiology, prevention and treatment of
cancer, It is .likJsly t!;at. a number of the research prqbléms to be
listed here will aptually be carried out elsewheré in thé Yedical School
or Univr;r‘sityo It ia- for this eXpress purpose that a portion of the -
Depar;ment“a budget will be éllottédo This Dépa‘rimeﬁt will be closely

" affilieted with the tumor glinic, redigtion therapy clinic and clinicel
aspocts of cancer in the Hospital and ¥edical School,. This would |
insure the closest in_‘l:egra_a.ti'oz:z‘oi‘ the clinical and éxperimental app;-oach
%o t}_m' field of cancers It'v'lould be the concern of the Dapart:nent tjo'A |
promote the ﬁixblilc health end educational a‘specta_of cancer,

i’h‘e 'tx;gaﬁtneﬁt of cancer ol‘.;i.nioally is so.closely related to
irradiation biology snd physiology that cortain aspects of the ;'eseérch,
in irradiation is included in this Department of the propq:s.ed'Projécto

4 The 'Unh‘arﬁity of Rochegtor is ideally suited to the philosophy
of a correlated approach to the probiems sus ouflinod wnder this Depart-

ment, in fact as indicatad by the orgenization as a whole,

P15121b
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EXPERTMENTAL PROGRAM

It is imppagible.to specifically outline in defail a program
for ten jearqa It is possible, however, to state basic Mdgmentél
problems which await solution, The following discussion includé; a fow
of thesse 4proble:ms° Specific details and ﬁachniques will depend upon- ﬂxe

particular sc:.entlut who elec.,s thoir study,

I. Basic Cancer Research

Feutron produc\.ion rosulting from the cha:.n-reactmg Ureniu:n
Pile makes possible x.he production of radioactxv\s isotopes in an sbun-
dance hitherto unheard of, With the pv'cductioa of the 1cng~li.ved
radio»ce.rbon, Cy4 and radio-hydrogen Bz, we are now in a positicn to
attack the basic rogearch cn camncer with a renewed hops and vigor, 1‘::9
.technique of labslling of smino acide and 1nhermed1a'r,es in protein
metaboliem will most surely f'om tho bsmis for the elucmation of many
of ‘the t‘ollomng problensg . 4

Util:.ze.tion of the dog as an experimsntal enimal J’.‘or basic
cancer reeearch offersa many advantagen, A wide ‘var:.ety of malignencies
correspondmg to those oc‘:curring in humans oceur in dogs, It is als.b
folt that a variety of malignencies can bs induced in the dog by ome
of ‘oevaral woethods, '

In the hando of many of the Medical School Staff, and especially
of Dr, Gsorge H, Whipple, the dog has.proven to be a valuable research
animal;‘,, An sxtonsive porconal exporience with this enimal in the study

of Gas Gengreus and experiménts with dogs of the. Rochester Area of the
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Manhettan District Project have given us a confidence and satisfaction

geldom experienced with other épeciesc Their life span and size per=-

uit & continuity and veriety of studies not permissible in smaller

animalsa,

Suggested Studies:

1,

2.

5o

5o

1151218

Protein Metabolism in the normsl and cancer bsaring patient
end animzl, Dr, Morton end Dr. Mider have an extensive
program centefing in this probleﬁo

Metabolisma of cancer tissus end its relation to corras- .

" ponding normal tissus metabolism using radioactive

isotopes 140 ﬁs (Balo)o

Inveatigation of vafious'radioactive isotopes in tha
therapy of cencer snd allied diseases, This will'ihcluda
tho seuarch {or substances kevinz a ;elafive or perheps

@& near absolute predilection for .cancer tiaaueg
Ihwnatigafion'of'poaaible chemicals or biologicals héving
a high degree bf toxicity to cancer cells relgtive to
normal tissue, Such a- substemcs if found mey ﬁe qnh%néed]
in therapeut;d.vﬁlue by labolling with a suitable radio=~
amtiya isotope, | .

P?aliminafy'worg prior to the war by Drs. Hsckel end Dowdy

indicates h'mathod'whereby carcinome of:tha uterus or

'mmmmary gland in rabbits may be producod et will without

. the introduction of carclnogenic agenta into the bodyn

Thise tachniqus will prov1de an extensive field for experi-

mental reséarcho This program is one which will raquifo

years to fully.éxp;oﬁéo'
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I_L, Irradiation Biology and fhysiology of Normal Aand Pa:thologicai Tics}ﬁe. '
Tolerance limits permissible for chronic exposures have been |

established and verified durlng our war-tims program., These studies

have indicated 1)'8."10115 limta,tions eapec:.ally in reference to the sms.ll

emount of chronic e:t:posura ‘necessary to produce a reductlon or ab.,ence.

of sperm in the sominal fluid (Bochs)., Uora knowledge is required relative

£o the emouvnts of irrediation required to produco Botﬁ teﬁpo_mry or |

pormenent sterility end the length éf the possible recovery period. The

questio.n of sterility besed upon sporm motility emd a marked reduction

in aperm count has not been svaluated,, Ono mechanism of the ‘ection of

. chronic irradiation in reducing the hasmatopoietic system seems to be
‘reasonebly well explained (Boche). Little has been sccomplished re-

" garding the action of acube irradiation in genéralg These end allied

problems are peribment ag & Planu Hea.lth Hazard in the commrcial pro-
duction of contrcalled nuclear energy. Thesé same problems, 111"3?:139,

have e dimct beetring upon cancer tharap}'a

Suggested Problems:
| lo Mechanlsm of the action of irrama‘hion on 11v1ng cells in
gonoral,
2, Mschanism of tho action of irrediatica on the haamatopoietio
system, -Dro John S, lLawrence hes dbné a considersble amount
. of work in this field prior to sad during the war, Investie.
gations to date haﬁe revezled the life span of the WobB. C;‘ and

are suggestive for that of the platolets,
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3. Mechanism of4£haﬂactioﬁ of irradiation on infectionse At
preserit there is no adequatg explanation, Work on:thé Project
makes it seem umlikely that previously published explemstions
ars tanableo It.is at least certain from previcus experimsntq
(S,L Warr@u) that the action is not a dirsct action of irradiea-
tion upon the bactsrla por ss, | |

4, Actlou of irradiatioa upon pro+°1na and enzymes,

5, Study of 1rrad1at4cn tormci*y, its causation and thorapyo

6. Investigations of irradiaticﬁ induced mutetiona in plantso
bacteria and fungle

This would iﬁélude a careful study of symbiosis and
antagoniutid or anfipathetié symbiosls, This study would be
di;octad toward new the:apeutic_moasures in the treatment of
1nfeot*oua; | | .

70 Tolerance rates and recovory frem iwradlatlon W1th apacial
emphesis on'oﬁa:y and testis, Study of the effects of measured

amounts of irradiation upom gedtation in pach trimester,

111, Betmtron
Tho dotatron offers new aveauss in cancer therapyé provided
the beam can be coatrollad., It offarsitge posaibilitylof delivering a
predetorminod dose of radiatiom o deapoaeafcd tumors with minimal
cffocts Lo the suparf1ci&1 lzyers of %iss sus, It is proposed that the
followirg qtudiaa should ba conductad,
1, Animal and plant oxporimontation, .

2, Clinical studies in the treatment of cander end allied dis&aaesa
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TENTATIVE LIST OF COOPERATING MEDICAL SCHOOL AND
UNIVERSITY DEPARTHENTS

Tumor Clinics: v Dre, Semusl Stebins, Forrest Yeung, Karl Wilson,
' Roger Narvey snd Andrew il, Dowdy

Surgeiy: Clinioal and Fundemental Research
Drag J, Jo Borton and B, Mider

Hodicinas : (linical end Pundamental Research
Dr. Joln S, Lavwrsneco

Gmscology rad Cbetetrics: Cilnical and Fundementel Rogeerch on Hormones
Dr, George Heckel

Tentative List of Consultantc:

Suré;ery:: Dz, John J'o Horton Jro
Eedicinén Dy, Jom S, Lewronce
Gynacélﬁ:gy & Obststrics: Dr, Xarl Mo Wilson
Padiatricss . Dr, Williem L, Bradford -
Radiplog;ys Dr, Goorge H. Remsey

Fospitsl Adminictrations Drs Basil C. MacLeen

Fhysics: Dr, Leo A, DuBridge
Chemistry: Dr, W, Albert MNoyes Jr,
Biology: Dr. Curt Stern
Econc;:nicss Dr, Donald W, Gilbert

Pochogter Hoalth Bureau: », Albort D, Kalser

1151281
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TENTATIVE PERSONNEL REQUIRENENTS AND.BUDGET

(Provisionally, Drs Andrew H. Dowdy)

Hsad of Pnyeles Divieion

2 arsistants

dead of Blology Division

2 esgictants

Hoad of Chemisiry Division

"1 sesistant

Hsad of Bacteriology Division

1 assistant

Hemd of Thsrapy Researoh Division

1 assistant

Heau
1 a

12 tochnicisns

A
551

Radiology Divislon

6 snimal caretalmrs

7 sacreteries

1151282

Total average célaries

¥oteriels ond supplics
Correlatiws research in University
Contingency 1G%

Total snnuel budget

Betatronl0d N,B,V, (epprowimately)

Building to houte Betatrom ...

-

$8 -~ 12,000
5 . 8,000
3~ 5,000
5 -« 8,000
3 - 5,000
5 - 8,000
3 - 5,000
5 - 8,000
3 - 5,000
3 - 5,000
5 - 8,000
5 - 5,000
2 . 3,000

1800 = 2,400
1800 - 2,400
$138, 300
50,000

30,000
§218,300
21,830
5240,130
$200,000
£100,000
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BIOPHYSICS INSTITUTE

ANNUAL BUDGET

Dirsctor ($15,000 « 20,000)

Administretive Assistants (3) ($8,000 - 12,000)

Personnel, Purchasing, Accowating, Inventory,
Goneral Shop, laintenance )

Library, Photography, IBM Installation, Technical Aide

fomlth, Contral Laboratory (Pathology, Hbﬁatology, Bacteriology)

Vetorinary

wodical Physics
Pharmacology and Toxicology

Cacology
Total
L 10% contingency

Annual Budget

Primary exéense
(zeo page 30)

Initial Year®s Budget

L151284

& 17,500

30, 0Q0
190, 000

75,000

143,000

148,500

503,500

218,300
81,325, 800

132,580

81,458,380

300, 000

$1,758,380



