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INTRAMURAL CORRESPONDENCE

) A 26 September 1945

TO: Captain David Goldring, Captain Joseph Howland
FROM: Captein P. Dale

RE: Oral Condition of SN

1. A record of the clinical and radiographic oral ,examin-

ation of WMl 13 presented on the attached U,S.A.
Medical Department form 55 E-4.

a- Full mouth extractions were urgently recommended
vecause of an advanced periodontoclastic condition
. (diffuse alveolar atrophy) which seemed to be a
~ ' possible focus of infection.

2, The dates, nature of treatments and operations are
indicated on U.S.A, Medical Department form 79.

a- No unusual pre- and post-operative procedures were
undertaken other than routine aseptic exodontic
measures and toplcal sulfonamide therapy.

b- The excellent recovery following the extractlons
of 3, L, 6 and 7 teeth together with their respective
alveolotomies at approximately weekly intervals is
emphasized., The patient fared better than the average .
subject of seemingly better resistance that had under- ..

e gone similar dental treatment, .

£ ) .

‘ ' 3, The dental radiographs are sutmitted for £iling with
P @ 5 the rest of GINNENNER dota.
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Table 1. Urinary Exsretion of PlutoniumyR

Injested April 9, 1943 with 330,000 e/m (4.7 ¥)

% of inJ,
a\ br,

- | war, pet

./lwuhp
(eorzeeted)

3541
340.6
2 k.2

256.3

b
263.0

o~ F.
3

209.9
16,7
43,0
123.7
89.h
30

98.1
[ ¢

9.6
o6
96 ¢

NN OO 2O OF

N O
$440dgEeRRddERds

Mre, in peried |o/m in period

d

17 3/h

a‘
8

a:a:as:#ﬁaaaaaa::aaa:a:aaaaa£

Date and Peried

at 1113 P.M, | 2k (after Inj.)

4 215 A

t8 A

31
Ess
S

~N N

CQ.QQQ'&Q&OQ VVYOVVOO:

5 E ver s
FEEEREEEEREEEEEEE

d&d“&&&&&&c‘&d&&& QQCQQQQQ

C.d‘d‘d“““‘d“.&

1317331999391 *IAIAIAIXii*“

333°3333338333333333°330303333
spEEEEEEEEEEE EEELE EEEE Mpapopiaepepops

WO WD W®DWPWWD DWW WWWW®®
ot 2 2P P8

E
St EEEEEEE Lo

0‘4

ddddsdd o

"QQQGQQ&QQ
dadaw ddd“dd&#d#«'dﬁo’#“‘

4 ¢ 4 0 d g4

' EE

o 0

3N
324

ii”iq§”§3§§4AlA1¢1A1$
- |

AL 3SRARIIVNILENRRRAA

> AT

1076015



™

35
a w,
§gIE§8§§§8833§ 333 8333888
o 36d3d3dd33 883 dJddsdso
-4
P
43 Fiyettqun44q nad  anngago
gg 34323 29RR fRd 3933393
2
1qqdnane4q aa  QnREQAQQ
t%Q%ssnaaaa Rd 3933533

2

Nrs, in peried |e/m in peried

i 1

2
aﬂﬂaﬁﬁﬁﬁﬁﬁdiﬂﬁégjﬁﬁﬂdﬁﬁﬁ

Tabls 1. Urinary Exsretien of Plutoni
y /:‘Uu,o’)

Injested April 9, 1945 with 330,000 e

cEEEEEEEEEF S REEEEE

‘.'ﬂ"ﬁﬂ'ﬂ"aaaﬁcﬂﬂQ°'aa
PR R ERETEETEEEE N EREREEEL A

‘.‘;“.“““ag‘ﬁ““::g
w o < o 4 W
RI1733379338413393338 3 1x
3333333333233339333333353
§ 2333333323333, 53793930,5
T fzizszisesassiietissstl
i RIRERANARIIAR09233T985ae
RR5RE373395ISRARAARRER

101b6015b

#Yalues corrected for spprouimste losses.



fable 2.—Fecal Excretlon of Plutoniuz @R Injected
April 9, 1945 wth 330,000 ¢/m (4.7 ¥ ).

Tine Interval
Aftar Injection
Days

Rate of Excretion

o/n/2i hrs.

2-3.8
3.8-4.7
4.7-8.0
8.0-11.1

11.1-12.0

120&130‘

13.6-15.8

15.8-18.8
18,.8-12,.8
2.8-23.6
2.6-2,.8

2, 8-26,8

%.8-29.0

29.0-32.2

32,2-33,0-
33.0=34.0

34.0-34. 25

34,..2-35.5

35.5-37.3
37.3-39.3
39.3-40.9

.0-42.2

42.2-43.3
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e
Table 3.~-Feoal Exsretion of Plutonium oo Basis of Bven 2 and 4
Day Periods.* @WiP. Injected with 330,000 o/m (4.7>) on April 9, 1945

Time Interval $ Injected & Injected
After Injection c/n Dou/%-riod Dose/Day
| _Days
0u2 183 0,555 0,278
24 1473 0.446 0.223
4=6 907 0,275 0.138
630 8, 0.025 0. 006
20-14 n3 0.095 0.024
U-28 225 0.068 0.017
1822 523 0.158 0,040
n-26 258 0.078 0,020
26-30 162 0,049 0.2
30-34 160 0,048 0.M2
34=38 as 0.066 0.a17
3842 Rroken in
Transit
42-46 78 0.0247 0.006

*Even periods of 2 and 4 days were obtained by adding the
sppropriate fraction from the next period.
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‘S tanle 4.~Plutonimm Cortent of Hlood Samples
Prom 9. Injected with 330,000 ¢/a (4.7 ¥) April 9, 1945

d

te of Tine After Yol. Sampls e/n o/n/
jaople InJection nl. Sample® 100m),
v, L hrs. 10 32,5 k.

5/10 3 157 L7 31.3?
- 5/25- k6 days 15 b2 28.0

61 52 days 10 A6 4.0

6&/19 T days 10 L4 14.0

&4 blaok walue of 1 ¢/m has Leen subtracted from eadh result.
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Table 5.—~Flutonium Content of Bone Samples
Tron W Injected with 330,000 o/m (4.7 y) April 9, 1945

ts Taken Weight o/m/
Enp, o*
0.065(ash) 0
0.925(ash) 8.3
0.130(ash) 19,8
1.6
(]
0.3
0.582(wet) o
1.161(wet) 0.6
0160 (wet) 0.4
346 (wet) 0.8
T 0.1
150 (wet) 0.4
.738 (wet) 0.1
04T (wet) 0.7

#4 blank value of 1 o/m has been subtracted from each result,
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A Colrdincitmd Recoarcha Progran
Utiliging the Producits of Controlled
Fuclear Emergy as Moy 2z Applied
tc liodical Ecicncas

Presented by

&&wh %
Andrew H, Dowdy, 21 orof Rochester lanhattan Project

William F Bale, Asaociate Director of Rochester llannattan Projsot
e and Chi2{ of Division of Specisl Problems

Harold C. Hodge, Associs®e Director of Rochestar Manhattan Project
and Chief of Division of Pharmacology and Toxicology

uorey J=E} tznnno Aanwtzmt +o the Director of Bochaster Henhattan
Project and Chisl of Division of Statistics

It
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Departuent of Phorzacology & Toxicology....1l0
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The tochnologyr of tlheo ctoziec tozb vrolisct, utl

e

[ey]

Licing the I~uits

which hed been parvoesiel and prosertvic by fuadeaentsl ecicnticts during

tho previous decade, bas rosulied irv ¢ rpew erce Thr eccomplicsimont of our-

controlled nuclear energy on a a3z production scale ic botkr e liability

and an asset to humanity. OCming to ths exigonciscs of war the first eppli-

cation of this tremendouc powsr vas thot of destruction. Conscqueatly our

violent introduction 4o thiz new giant which wsd corcsiwved ir s2crecy and

born during e psriod of aetlonal ard interpaticnal warest and turroil hes

caused many t» look upon the futurs with micstrust resulting in so=c

instances to what approaches & national and imtsrnatioral hysteria. Such

need not be tho case, If tho proper cuppert is foithcomizng from our

Federal Goverament 1t is nct unlikely that the mext one to two decedes will

se® many advances made in the fields of medicine, phyesics, chemistiry, biology

and industry, resulting ir botter naticnal health, prosperity end happincss.
The group associeted with ths war-timo progrem cf the lanhatten

Project st the Univorsity of Rocheadter ic confident that the proper

govermmental auppor-t of & postewnr progrex of researcn utilicing ths

products of caatrollod nuciccr emergy will rosult in izprovod conditions

for humanity., It is with thie conf:idence thot ws wish to present what

ws believe to be the essentials for ths proper comduct of such a program

relative to security, duration, organizaticn, sphere of research activities

and budget.

1016020
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Intellectual Freedom:

Science benre ite choiceat fruisa wiitm thzro it 2 cresce
fertilization of ideas, This conditionm can bz obtainad cnly when thare
is & minimum restriction placed upon free perzonal cdiccuzsion, publication.
and participstion in scientific meetings. Thesz are the media for tim
exchange of idees ond the sources of stimuli. It is by granting the
greateet possible freedomw in thie respect tha® cue can hope to retain
the interest of the many eminent scientists throughoui tho country wiao
have been connected with the atomic bomb projoct for post-war progrexs

uncer the eauspices of a governmental agoncy.

Long Term Support:

The many {ields and branches of zcience whick will be benefitad
by tbhe production of controlled nuclear enerzy are so mumcrous that for
the successful exploration it would seem ezszeatial that if maxim= pro=-
gress 1s to be made such an undertaging 1vill have to bc sponsored by ths
Federal Governmont. éuch belng the case, in order ¢to rotain or gecwe
men of sufficient experience to fill the position® of heed of tho various
depertments it will be necessary to provide & mirnimum assurance of ten yesrs.
A ten-year tenurs lg¢ emsll in comparisem %o the‘assurance given comparable
departmental heads in most wmiversities, The nature of the program is such

that to insure continuity and correlation of resesrch this minimm is re-
quired,

1016021
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Integration with dcclical School snd University:

The organigtticn ond orogram to ve cullizrd ic o be integreted
with the Medizal School ead University to insure the makisum ic Uosulis.
The decperiment heads, wiwre posaiblc, will bo prolsasors of existing or
compareble departments in ths Yedical Schocl o= elsawhers in tha Univers
sity, ¥here this is not pocaible thz daparimont head should be of
profassorisl caliber and &8s such warracis full professorizcl rank,

Fherever possible, through ccdperatica with tho Deen of the
Graduate School of the Univwersity, fellowships will bs oiffered with assign-
ment To problzns lsading to graduate credit torumrd edvanced degrees.

In order to irsure ths greatsst uvae of zoveirumoouial fucilities,
support and the bepnelite to be derived from this typs of research, it
should bte the respomsibility of the Director of the proposed project to
sncourage research problems in tho vnr;ouu lniversity depeartments whose

talents and facililios are eveileble for problems having a correlative

valus

1075028
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DEPARTENT OF MEDICLL PHYSICS

Dapertment heed, Dr. Willism P, Zzle
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DEPART)ZNT O MUDICAL PIYSICS

Motebolic Research With Lebellsd Sleszmts,
Ingtrusentetion
Thie department hes two primery objscitives:

I, To devslop chemical enc niiysical mathods, with the necesscsry ine
strumentation, for the eesv utilization of i&bnlled elemsnts and other
physicel tools in mecicel and biological resesi'che

11, Predominantly but rot erntirely in colperative rezzarch projecte
with other deparimentz of the wmiwersity, to =cply theoso mcthods exd
tools +o the tolution of roeserch preblems in msdicine, bioclogy end
cheniatry,

Cae clees of problems to the solution of which this depert-
ment can moke substantiel contributions ie typified by ths contributions
of the present Division of Specirl Froblems to the Lanhatten Project.
These include:

l. Studies om the quontitetive mutebolic behavior in snimels
and hunans of racicactive elsoments aud compounds,

2. Studies on the toxic proparties of these elemente,

5. The eectting of toleramnce limits beszsd upon‘the results of
those etudise. |

4. Instrumontation for implementinzg these rocommendeticns,

5. Rocearch or production and enalytical probleme of interest
to the District,

A secand cless of problems represents work bringing to fulfille

ment the impliesd promise of the controlled reclesse of nuclear ensrgy to

1016031
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the solutiorn of probieme in bioloxyy and msdicire of fw.diisetsl ilmporisnce;
problems whoso solution fives procice of improvod mothods of trecting
discace and prolouging of the ureful spanm ol Lweoir 1irz: Thisc progvem
is based on ths vusuapion that pence tize wseMAnocoo w2 wall as willtery
value will be eims of future gowsimunt spoasorasd uuclesy research,
Typical of these problame are:

1. Dsvelopmernt of cuantitative meothkodi for the uase of redio«
carbon, Cy4, and redio-hydrogern, Iz, e¢ trecers in biolorical research.

2. In codperation with the Dupartuent of Chemistry to develcp
mathods of synthesizing these elements into orgasnic ccapcimds of ressarch
interest.

3. In codperation with the Depurtwont of Pathology to study
by tracer techniquaa tha role of pertinent comvounds in growth and wound
heeling,

4. In ooBperation vwith the Department of Oncology end other
university departments to study the metabolisx of eging and tumor growth
with appropriately lebelled conmpounds.

5. In coBperation with the Deparituont of Oncology to semrch
for radiocactive caopounde that will conceutrate praoferentiully inm growing
tumors and thereforc be useful agents in {wmor therapy. To give prom-
izing compounds clinical therapeutic triel in enirals and humens,

6. In codperation with Phormacology sud other university
departments to follow the pathvay in the body of therapeutic agents used
in tho treatment of diseasss.

7. To supplement these studies with studies utilizing heavy
nitrogen, heavy carbon, end heevy hydrogen in appropriate instenoces,

8s To develop and utilise other physicsl tools in madicel

re search,
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Tontative Personrel Requiremsnte nnd Tuicst

Department KHead,

(Provisionally, Dr. Williem F. Bale) 30 - 12,000
Head = Chemiztry Section
(Provieionally, DPr. Robert Fink) 5 - 8,00C
Besad - Physiology Secticn
(Provisionally, Dr, John E. Eursh) 5 - 8,00C
Hegd - Vataboliam Section
(Provisionally, Dr. Leon Millor) 5 < §,000
Heal < Instrumentation Sectioa
(Provisionally, Dr. Theodors Enns) 5 « 8,000
Bead - Physics Sectiem 5 - 3,000
Hoad - Industrial Section
(Provisionally, Dr. Luville Sieacdmen) 5 -~ 8,000
6 Research caliber personnsl 3 -« 5,000
11 Techmicians 2 -« 3,000
8 Graduate studonts (Total) 8,000
Supplementary parsonnﬁl

Secretary, irvstrument malcrs, etce {Total) 10,000

Totzl avarage personrsl  $118,500

datorials ané¢ supplies 30,000
TOTAL $148,500
Contingency 107 14,850
TOTAL YEARLY BUDGET $163,350
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PROGRAM AND BUDCET
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DEPARTHYENT OF PHARIACOLOGY AND TOXICOLOZY

Dopartment Feed, Dr. Harold C, Hodgs
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DAPARTACTT OF PHARIACOLOGY AND TOXICOLOSY

Goneral Daserin<ion

A program of recoarc: is cdesoribal herewith bezed on cartuain
studies in toxicolosy =ad iuncludirg the inxic action of unew radioactivs
substances of great fundomental and éractical irnterest,

Speciel squinmint, laboratories and treined personnel are at
hand, Thess facilitiqa could be profitably devoited to a rseded extension
of knowledge of the toxicolozy of the new gpiacial materials,

The fundemental program represeats a field of investigation of
profound scientific interest, Such work might be the keynote of the
University Department, The practicsal program is correlated with the
University’s interest in industrial hyglene.

A departwent orgenizetion is described capable of furnishing

the needed information,

Purpose

The aim of this research is to study the chemical and radio-
active haszards involved in the industrial and in the military use of
nuclear energy. The program, as presented, attexpts to teke advantage

of the ‘lmow-how®! available in the Rochester group of ressarch workers,

Juptification

Ner elemonts (cerisinly elemente mew to industry) are being
handled by industrial persannel, A thorough-goinz fundamental study
must be mede of the toxicology and pharmeacology of these slements in

order that industrial hyglene practicee mny be established on a firm basis,

1016035



Dapertment Orgenizetion enc P2roommel

Tnis progrox would corstituvic the duiice of o lejertuint of the

~

School of Medicire cud lontistry cl ine (aivereily of Foc.ester. Such o
depertmont would be kmowi &f tie Depnrimiat ol Fheinccolezy znd Toxicologye
Tho facilities which are aveileble or which xight be needed sre deceribed
balow,

The deparim=nt would wmdertzke a lopg tora progrum designed to
invertigate tﬁe fundemontel biochsmical end pharmzcological problems

referred to end would ssrve as c. cszlzr of consultent toxicologisto for

the varioue industrics involwved.

Department Stalf Mexlcrs

The hecd of the department would be a men of proflessor®s rank,
He would have ec hic assictante men of ncarly oqual stetus, in charge of
(a) fundamental toxicologzy, (b) pharmacology of variousz special materinls
and (c) the program of industrial hygieneo‘ Tas junior mombers of the
department would be sslected in part from ths young men who have been
traired duripg ths pssi o years ir our laboratories on somevhat similar

work,

Graduatz Students

An egsential part of the prograxm would bo the selsciion of
msn Who would came to ths departucnt an candidatec for graduste degrees
sad who would receive training im prectical industrial hygiene as well
ap in fundsmental health problems relsted to the industry. These men
would bs availsble after = fow years for Tegearch positions and for

industrial health supsrvision in ths plentc,
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Wo are fortumste iz huvios at Roshoueisr, practiczl toxicolezists,
thecrsticel biochemiets, pharazscolcogiotr, blophysiciits, saporis in
cyclotron and othor medscim tecrilguos wno Love ooz working togethor in
a productive fashion, Jir3t on ctudiszs of racicactive isotopos 6s
biological tracers, anmdi later ca verious phasos of the Manhattan Project.
These men represent & pobsctial fzculty for the departmant,

A functioning orgumizaticn of menifold indsrocts and notable pro-
ductivity is svuilable, By buildin: on <haece Tacilities and uiilizing
those which fit into the pregram, the mcee rapid prejresc is to be geinade

The porscurnel required ere & e ablc men plus a tochical stalf
and gradusts studeats. For thz fundementsl sitndiss only s goneral field
wouid be indicaicdp no sveciel egsignments would be mcds, For ths prac-
tical toxicologr the closeat cooperation would bg naintained with indus-
trial medical cupervisors srd with technicel scientists who had submitted

products for study,

Facilities Availsble

Meny governmeni-ovued facilitiss ere ir use in the studies of
acute end chrornic toxicity now under wmy, These represent an invostﬁent
of thousands of cdollars, much of which could be utilized in the continua-
tion of such studies, Spocisl instellsations are on hand such as the ex-
posure chambera for largs groups cf suimalas in carefully controlled atmos-
pheres, spscial analyticel cevices for sampling chembsr atmosphers cane
taining solids as well as vapors, spoctrographic equipment, verious alphs
counters, Geiger-¥usllor counters, particle.zize instruments. In addition,
in college, medicel school and wmiversity depertmente are valuabls tools

suca &8 the elsctron microscope, cyclotiron, spactrophotomsters, Tiselius
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Apparetus,; polarograph, high mecuus c.-clic etill, ar well as pY meters,
colorimetere and the o*rer epporatue ¢’ & wolleeguipped nodirp laboratery.
Not the least of the facililies ie ti.c speciel ‘kmew-how’ developed
during the pest two yeers. In eddition %¢ the sciexilsic mentioncd above,
treined personnel are available for kidnmoy fuanction teste, liver furction
torts, blood cletting charmcteristics, etudiess of compisxing abilities of
metsllic ions, studies of pulmonery retention of irheleld dust clouds,

L

ulire-refined chemical mothode for T, for proteins, esuzymes and lipids,

end the stondard biochemicel exnd clinical procedurss,

Plan of Prohleae

The mosti impsrr<ient aspect iz that zZood mon should bezin fimda-
mental studios te which ther night wall devote their sclentific lifatimes.
At the moment, we are attexmptling to outline the problems that eppsar to
be most interestiag to those now engoged im thls work, specisl attention
has been given tc those prcblems that appear to have a reasonable change
of 3success in a period of {ive to ten ysars. We do ﬁot intend that all
of the problems mentioned balow should be stucied in detsil, and on the
other hand, we do not intend to limit ths studies duringz ths {ive- to ten-year
period to ths suggestions lictad herewith, These problems have came from
many persons; they have bcen edited by Dr, Vosgtlin and myself to the
extont of discarding warelated suggsctionc. The problems are organized
in two divisions: first, those having to do with fundamental studies and,

second, those dealing with e practical program,

Growlng out of our oxperionce with the toxicity of T the problems
spscifically mentioned deal with the extencion and completion of such studies,
Investigetions of other radioactive elemerts and the fundamsntel radiation

probleme, biochemicel and physiological, could follow a comparable develoment .
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Tha prosran dzsceribsd herenith may bo coxntidered es embrecing
two related partsy e fundamcrinl prepran end a prectical prograrg tnece
studies woull be the rosoonsitiiity of four divizions of the Dopnriment

of Fharmocology ead Toxicclogye

Divislicz Prorram

s

Pundamentel

Tho fundemsatel program hos 3 wain divisions,

I, Toxicology Tir=%, ths btoxicolozy of substuncsa of indus-
Zrial iwporterce and to which industrial
oxposures oxist in the dovslopmont ol atomie
powe:=.

JI, Mechaniru Socond, machanien of action of toxic comdounds
and the various therapeutic substances, 8.5
tho pulfonamnide, penicillin and now druge for
therapy of cencor,

II1. Pharmacology Third, the pharmacology of the radicective
elomonts vewly made available in quantity.
Such studies include the fats of these ele-
nonts ecninistered in various forms, knowledgs
that ic an indispensable prereoquisite of the
therapzsutic application of these elements.

IV, Industrial Hygiens Practical
Ths practical program has two mair divisions,

Firgt, toxicological atudies of industrially
important wmaterials umder isboratory condi-
tions immediately referable to plant practices,

Seccnd, methods for surveying plant hazards,
This would involve developing and calibrating
teeting inetrumsnta, Investigating dust collec-
tion aund other air sampling procedures as wecll
&8 rocommonding sensitive routine methods for
detecting incipient poisoning in personnsl,
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Tais entire progriz of fundemsvial esnd wrereticel invezligotions
constitutes in cme senzs e mojor liac of racecrch greoilic out ol rnd
clozely essociatcd with the riv irduriry esccoeieted with muclear powor,
It would be inpossible to stucy ell of tis pozeible remilicetionz of this
prosram gimultanecuzly, A sxcll group such as e UTaivereity Deperiment
which night by slesedy efforrt ovor ¢ period of yours investicete ey parts

of the programa
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Tre fundrmenial ctndiee muy be sentldercl waier twe Ywede, no
follews: I, Toxicity studinc ¢f T; II. Phirinecolery of redicective
elements.

Each of thsse topics will Lo discuszed briefly herewith; deteiled

ptatoments ere ivcluded in (ho eppsnded °Cutlins of Spscific Problexs®.

I, Terieity ctudiec, Thoce ere groaped umdsr the followiug heedss

>

A, Description of Chroric Tomicity: B. MHoximm £llomtle Coucentrationt

-

C., Tolerance to ¥ Foisorirg; Do lechacism of T Poizoningy and &, Lethods.

4. Deecription of Chronic Toxisity. A descriptioa of the

circnic toxicity of T compounde ic probably the most useful immediate
exisnsion of present work, Two plans of sbudy ere suggested:s 1) Lifetime
toxicity tests by inhaletion of compounds for which Haximui Allowable
Concentratione urc set, and 2) A study of toxic recponses to very high’
duat concentrationz,

B, Mdeximun Allombie Concentratioa., Studies on human exposures

would be velusble, laboretory studies of the chromic texicity of T com-
pounds other than thooe currczily wndor fuvestigation chould be plannmed.

Co Tolorance wo T Psiecoring. Thc mochenisn of tolerance needs

elucidation, as doec ths lethal ection of high dosos of T in tolerant
animals, An important quection dezals with ths reversibility of kidney
injury, thet is, whether repeired end regonerated kidney tisauve is in

fact normal,
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L. Yecherniom of T Poironing. Ikis iwportant field {(ebout whrich

coneiderable lmovledpe eximte) hae bess subdividad wider the Tollowing
headss

Ppyesislogical ntulies, such re clesrnzce tests te help

iunderrtand the changes in renel fuzction, DPhysiolegicel furctiion itests
of strength and stomira also might be included, Metabclic eflacts shomm

by chemical studies are needed,

Effects ou tissues, espacially the kidnsy tissues, bot
as to structare snl cheanical characteristice, ars of the first importance.
The liver fumciica teets may bo ths mosty gensitivae indices of carly T
poisoning yet aveileble, Blood studiss ghould be cortinued,

Sensitive teste, Two urinery tzets, namely, catalase

and anmino acid exicretion, appear to beo most promising.

The effecte on various cell cosotituents and also efforts
to dovelop prophylactic procodursos ageinst T poisoning deserve lurther
work,

E.; Methods, A nurbar of nasdsd msthods have been outlined
clearly encugh to permit specific sugzsations to be made for further work,
t must be emphasized that toxlcological studies of other elsments would

be expertly carried out using technies cerfectod in working on T

II, FPharmacology of Rzdioactive Elemenis. Thres main headings are

oucgested,
A, The fate of theso elements in the body,

Bo The effect on the body, both of chemical properties and of

rodiation propertics of the elsments,
Co Based on efuch informmtior, 2 search for suiteble means for

emploving tlo elements therspeuticelly.
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Tne geraral pharmacciory ol T ir © euijoct €

Cor irvestication.

Y5 zuch vori hae boen cerried out sirece ihet of Vorochilexy whlch was

Gone woetly with T toriratess Tne nephrotuxic actiom of cartrcoiec

-
o

coevered twenty yearr later nmeker Viorcchileky®c vierk quectienable,

A

.
-

One of ths most importent subjects wader investigation is ths

fectors vwhich gevsrn the ccocuwaulistion deposition of T

subsequent mobilization,
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PROGRAY OF PRACTICAL PROLLEL
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The practicel probleus woy b3 cerridered wnder two hecs)
1. Toxicity Testr, ard II, Incusirial jlygione.

I. %oxiciyr Toote. At rrelesnt Yo Lochwmster Arew ol the

Memhatten Project is cperetiug the lergest toxicity test leboretory in
the cowmtry. A continuction of scme of the prazent orgenization would
provide (1) adequate facilities, inatruments and equipment, and (2) trained
end exparienced psreornsl., Additiomzl persarnnsl would include bioe
chomiste, enelyticel chomists and enginssers vho would work closely with
the techmiesl men from ths various industricc to provide toxicological
information which would bear mcutely oa the problems of industrial
health, A sufficlent sta®f of toxicologistc would be swveilable to per=-
form shorteterm exporiments (determining approximate toxicities) to
indicate the safe limit t> inhalation, skin ani aye exposures,
Facilities should zlac te available for long-torm exposvres via inhale-
tion, ingestion, injoctica, skin and eye,

It is important that the persczmnel of tho toxicology group
bocome intimately acqueintsd with the meaulacturing processss in the
plante by personal inopeoction, A cloaz lieisaon of this sort would serwe
to eliminate wasts and save mozsy by insuring tho production of nesded
toxicological information.

II., Industriel Hygiems. Mothods for dust ssmpling and the

like can be originated do novo or adapted and perfected by this group
which i8 now providing such obsorvations on the atmospheres in which

tost animale are expored,
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Biochemicel or ciher procedurcs ror momitoring the heelth

of industrisl persconel, both lsberers and sclertistis, cen be developaed,

tegted and gsuparvised ia izlustriel spplicavion by wemburs of thic group,

One of the most importent cspeets of ihic program is e cystenmie,
periocic checlking ¢l induziri:] exporurses, Such o survoy progrem,
orgenized along the lines fowmd suitsbls by the Fational Institute of
Heelth, cen be centralissd horz,

L noccesary licison botmwoen inductry end lzboratory ic the
organizatibn provision of condenecd coursee for plant poersonnel and
plant safety supervisors. Thcec coursee weuld include a study of
toxicity data, of toxicology methods, m=d of the pegycholozy of health
education, the problezxs of sufety coatrol which have to be solved
largely by the coSperation of non-modical perscnnsl, This contact
would also incure a clossr understanding by toxicologisis of the sx-
pogure protlsms zsncoimtered undsr inductriel conditions,

All toxicity tests would bs supervised by & joint committes
of Rocheater workers together with modical and tschnical consultants
from the industry for which the tests weire bsing made, These contescts
would furrich many lesds for {undemental siudisc, for excmple, it has
boen recently reported that = cudden scute exposure to PG thet produces
no other symptams will occarica a riso in the sedimsrtation rate to
valuseg between 20 and 30; whoreas ip porsonstel chronically exposed, the
sedimentation rates are {regusntiy low, of ths ordef of 2 or 3, Such
an‘obzervaticn trought by ths industrial modical personnel to the labora-

tory is a fruitful source‘of fundementel research.
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Phermacologis®

Head of Toxicology Division

Sections

A

B.

Hoad

II1, Head

Chief of Inhalation Toxicitr
Assiegtent Chief

6 Unit Heads

12 Assistarts

Studies

4 Speciel Problem ‘VWorkers (#h.D,)

4 Agsistants

Chiel of Ingestion Tormicity Studies

(Maintain-Bronson Avenue)
Assistant Chief
1 Assistant

Chief of Analytical Laborzior

2 Analysts
5 Technicians

of Mochaniem Division
6 Biochnmiats

4 Physiologists

15 Assistants

of Pharmacology Division
4 Pharmacologists

2 Biochemnista

2 Physiologists

12 Assistents

of Indusiriel Fyglors

2 Engineors

1 Elesctron Kicroscopist
2 Byglenistic

1 Sefety Dirsctlor

1 Industriel Physician
6 Technicians

Analyticel
Administration
Animal Cers
Toxicology
Mechenisn
Pharpacclogy
Industrial Hygiene

Contingency 10%
TOTAL ANNUAL BUDGET
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PROGRAL AND BUOGE?
CF

DSPARTUENT OF ONCOLCGY

Departuont dsad, Dr. Andrew I, Dowdy
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DEPARTYINT OF ONCOLOGY

In eddition %o the direction o' the roseerch ol this Depertiment
it would be the Mmetion of “he depuriment heud to ezcoursge correlative
reszarch relative to cencer in th: various depzriments ol the rroject
aré elsewhere in tha ¥edicarl School end University., Thre ‘express aime
07 this Department would bo to stimulats inicrest in cancer research
throughout the University lsading to an extennivs correletsd progran
directad toward the etioloxy, payriology, prevention and treatmsmt of
cancer, It is likely that a number of the recearch problems to bs
listed here will sctually be carried out elsowhers in the Xedical School
or Univeraity. It is for this exzpreass purpose that s portion of the
Department®s budzet will be allotted., This Dopartment will be closely
arfiliated with the tumor clinie, raciation therapy clinic and cliniocal
aspects of cancer in the Hospital and Medicsl School, This would
insure thes closesat intsgretion of the cliniecal and experimental epproech
to the field of cencer, It would be the concsrn of the Department to
proaote the public healthenclucationel aspecits of cancer,

The treetinent of cancer clinioeslly is so closely related to
irradietion blology end physiology that certsin aepects of the ressarch
in irradiastion ie included ir *his Departmwnt of the proposed Project.

The Univereity of Rochesier is ideally suited to the philosophy
of & correlated spproech to the problems as cutlined under this Depart-

ment, in fact as indicated by the orzanigatiorn as e whols,
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I4 1: izposeible %o mpecilicoily outlinc in dotell 2 progroem
for ten yeare, It is possitlas, howswsr, Lo stubo tesic furdomentinl
problems which await coluticn. The follewing dizcussicn includes a Jow

of these problems., Spocific detuilc and “rcimliques will depsnd upon the

particuler scientist who elscis their study,

I. Baslc Cancer Rusearch

Houtror production resulting frca the chain-reacting Urenium
Pile makes poseible the productier of rediosctive icotopec in ar abun-
dence hitherto unmheard of, With the precduction of the leng-lived
radio-carbon, C;, and redio-hydrogen Hz, Ws arc ace in a position to
ettack the bacic resesrch cn cencer with a remewsd hope and vigor. Tue
tachnique of lebsliing o amino acids and intermediates inb protein
netabolism will most surely form the basic for the elucidation ol many
of the following problemsz.

Utilizetion of the. dog as an cxporimental animel for basic
cancer regearch offers -~y ad7zantegss. £ wide veriety of melignancies
corresponding to those occurring im huzans occur in dogs. It is also
fslt that a varietvy of maligncacises can be induced in the dog bty cne
of seversl methods,

In the hends of nmeny of tre Kedical School Steff, snd eepecially
of Dr, George H, Whipple, the dog hat proven to be a valuable research
erimal. An extensivo porsunal crperience with thit animal in the study

of Gas Gangrene aad sxperiments with dogs of the Rochoeter Area of the
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Manhettan District Project “.ve given us & conlidance and eatislaction

scldom experienced with other specier. Thsir life spau asd siie per-

nit a contiruity and varletr ol studics not psimiacsible ir azmller

animals,

Suggested Studies:

1.

3o

4,

5,

1076050

Protein Kztebolism in ths normal and cencer bearing peatient
and animal, Dr. Mortom and Dr. Vider hevse aa extensive
prograﬁ coentering in this protlem.

Yetabolism of carcer tiesus snd ite relation to corrse-
ponding normel tissus meteholisn using radioactive
iso%topes Cy,, Hz (Bals).

Investigetion of various radiosctive isotopes in the
therapy of cancer end allied diseases, This will include
the sesarch for substences Zeving a relative or perhaps

& near absolute predilsction for cancer tisaue,
Investigation of possible chemicals or biologicals having
a high degree of toxicity to cencer cells relative to
normal tissus, Such a substencs if {ound mey be enhenced
in therepeutic value by labelling with a suitable radio-
sctive isotope,

Proliminary work prior to the war by Drs. lsckel and Dowdy
indicates a method whereby carcinoma of the uterus or
nammary gland in rabbits may be produced at will without
the introdustion of carcinogenic agents into the body.
This techniqus ;ill provide an extensive field for experi-
meatal research. This program is one which will require

years o fully explore,
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II1. Irrpdiation Blologyr and Fhysioloyr cf Tormel end Putanlozicel Tissve.

Tolercrea lirmite pormissitle for chronic exposures heve been
esterlished and verified during our wer-iime progrei.,  Thsse studlos
heve incdicaeted various linitations copscielly in rz:fercpce to the smell
emount of chronic erposwe nacessary ito procduce & reduction or absence
of sperm in the peminel fluid (Bocin), Lere knowledge is required relative
to the arowmtis of irrecdietion required to producs btothr temporery or
permenent sterility ancd the length of the possitle recovory period. The
question of sterility oessd upon spoox zmotility end a marked reduction
in sporm count has not besn svaluated. One mechaxnism of the ection of
chronic irradiation in reducing ths heemntopoietic system soems to be
reasonably well explained (Boche ). Little hos been accomplished re-
garding the actioa of acute irradiation in gomeral, These eand alliod
problenec are partinent as & Plant Health Hazard in the commerocisl pro-
duction of controlled nuclear energy. These saws problems, likowiee,

have a direct bsaring upon ceancer therepy.

Suggested Problsems:

1. ¥ochanism of tho action of irradiaticm on living colls in
goneral,

2, Mochaniam of ths actior of irrecdiatiom on the hesemmtopoietic
systenm, Dro, Jora &, Lamrence hae done a considerable emount
of work iz this field prior %o end during ths war, Investi-
gations to date have rovoaled the life span of the W,B.C. and

are suggesiive for thot of the pletolots.
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3. Mechanism of the sction of irredistion on infections, At
present there is no <~lacusis explamatior. Werk on thes Project
nakes Lt msem unlikely thet previously publicimd explerations
are tenable, I+t is at least csrvelin from previous exneriments
(S,L.Warren) that the action is not = direct ac*ion of irradia-
tion upon the baciteria par sa,

4, Action of irradiation upon proteins and enzyass,

5. Study of irradistion toxiclty, its ceusation and tasrapy,

6. Inveatigetione of irradiation incduced mutetions in plants,
bacteria and fungi.

This would include a careful stucy of symbiosis and
antazonistic or antipathetic symbionis, Thia etudy would be
directed toward new therapeutic measures in the treeatment of
infections,

7. Tolerance ratss and recovery f{rom irradistion with‘spacial
enphesis on overy snd testis, Study of the effects of msasured

amounts of irradiatiom upon gestation in each trimester,

II1I, Betatron '
Tho betatron offors mew avenuee in cancer therapyg provided
the bean can bs controllsc, It offers the possibility of delivering a
predectermined dose of rediatiom to deep-sected tamors with minimsl
effects to the superficial leyers of tissue, It is proposed that ¢the
following studias should be conductsd,
l. Animal and plant experimenteticn,

2, Clinical studias iz the trectrent of cancer and allied disemses,
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TENTATIVDS LIST CF COCFulnTiNG KIDiCiL
UJIVZR3IT Y DEPACTHEYTE

Turmor Clinics:

Surgery:

Medicine:

Gynscology end Obstetricas

.20

D, Smmuel Stubine, Forrcest Young,
Rogr> Jlarvey eud lAndrew il

N alEh Rk k44
SC.l\)‘J‘.J A‘.‘D

Puwdy

Clinical ané Tundomential Regeareh
Drc, J. J. Horton and B, Mider

Clinical and Pumdemental Rzsearch

D?o John 5, Lawrenco

fari Wil

0.aizel &nd Fundamontal Eosoarch on Horzones

Dr0 Goorge Hoclml

Tentative List of Consultanto:

Surgery:

¥odicine:

Dy, Jolm J. Morton Jr,

Dr, Jom S, lawrensce

Gynecology & Obstetrics: Dr, Xarl ¥, Wilson

Podiatricsot

Radiologys

Dr, Williem L, Bradford

Dr, George 1. Remsey

Hoepital Acdministration: Dr,. Basil C. Mascloen

Physzics:
Chomistry:

Biology:

Econamices

Dr. Lzo A, DuBridge

Dr, ¥, Albert Noyes Jr,

Dr. Curt Stsrn

Dr. Donald W, Gilbert

Rochester Jeclth Bureau: Dr, Albert D, Kalser
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TETYATIVE PIRSSINGEL REWIRSLIIIIS AND DUDGET

Department [ted
(Provieiomally,

Head of Phyzics
2 acgigtants

Dr, Andrew T. Dowdy)

Divieion

Beocd of Biclogy Diviesiom

2 assisgtants

Head of Chemietry Divicion

1 eesistant

Bead of Becteriology Division

1l aBsistant

Eead of Therapy Research LCivigion

1 assistant

Head of Radlology Division

1l essistant

12 techaicians

6 animal caretalmrs

7 necreteries

107b0OY

Total everage salaries

Hateriele esnd supplics
Correlative recearch in Urniveraity
Contingoncy 107

Totel encuel budgat
‘Betatronl{Od,E.V, (epproximetely)

Buildirg to houce 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
S - 5,000
5 « B,000
3 - 5,000
5 - 8,000
3 - 5,000
2 - 3,000

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

50, 000
§218,300
21,830
$240,130
$200,000
$100,000
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RIOPHYSICS INSTITUTE

ANNUAL EBUDGET

Director ($15,000 - 20,000)

Administrative Assistants (3) (£8,000 - 12,000)

Personnel, Purchasing, Accounting, Inventory,
Goneral Shop, Maintenancs

Library, Photography, IEM Installation, Tochnicel Aide

Heelth, Central Laboratory (Patholozy, Hemetology, Bacteriology)

Veterinary

Medical Physics

Fharmeacology arnd Toxicology

Oncology
Total
10% contingency
Annuzl Budget

Primary expense
(zeo pags 30)

Initial Year®s Budget
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* 17,500

30, 000

150, 000

75,000

143, 000

148,500

503,500

218,300

81,325,800

132,580

$1,458,380

300,000

$1, 758,380
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2 L-ril 1946,

Subject: Employrent of “ensticlist,
Tou The Area Ingineer, Toohe sber Lrea, lochester, Lew York,
(Aﬁmﬁau Dry Andrew H, Dondy)
le TYour ettertiar is called %o the inclosed lctber with Colomel}
Tarren's answer 40 ysur oricimal wquests Colanoel “wmrron hos rogussbed
that you initiste wetever meanmves are mcesmry to ~mloy the renetle
oist on & sulary basis as provided by your offioce,

2¢ A3 you will note, Colonel Verren hes indicated his approwml
of this armnzsent,

For the Mstriet Yncineen

1 Inele DILCHARD i, BUUNOAE,

Ltr., 4/10/48 Cartain, MO

tamg, 0fY,, lind, Soote
Co: Col. Warrem
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The University of Rochester

School of Medicine and Dentistry
P. O. BOX 287, CRITTENDEN STATION
Rochester 7, N. Y.

CCPY

lo Epril 1946

Col. Stefford L. Warren
Building 2001, Ceklend Army Base
1hth and Ferry Streets

Oakland, California

Dear Col. Warren:

I bave just learned from Dr. Doneld Charles that he knowe
& Ph. D. who has had considdrable experience in human gjleneticse, and who
is aveilable. Are you still interested in investigating tke problem
which you had in mind sometime ego regerding ccrpiling date in human
genetice from hospltel recorde, etc. If so, would you plesse let
us knov promptly, witk as must detail as possible regarding the Job,
since ve might then contact thie man with the idee of interesting
him in the problem.

Sincerely ¥ours,

/s/ Andrew H. Dowdy
AHD:deb ANDREW E. DOWDAY

(Kote from Col. Warren )
To Lt. Col. Friedell or Capt. Brundage:

This should be instituted.

l. It is probable that the MED will have to defend suite
brought by former employees who have a defective £hild, monster or fre-
miscarreges or sterility and claim thet this is the result of the one or
both parent’'s exposure to radiastion or toxic materials.

The medical secfion thus have as good informetion as can
be obtained of the frequency of such occurrences in the normsl industrial
population in the various district in which the MEP had operations during
the war. Such data should be gotten where ever it can be found, and from
insurence compenies Meternmel Health Crganizations, etc. and the records
of representative hospitals, etc., sbould be surveyed.

2. Leukemieas, Hodgkins Disease, bone tumor and perhaps the
caner frequencies should also be obtained from similar sources.

s/8 Staf?
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ROGAN “ux 194621047 "

The objectives of the Manhatian Pro-rem %5 be carried on at
Kochester will be to conduct researcn for the Marhattan District along

four general lines,

1., Investigation of probtlems which are directly referable to the
health of plant employees ms psrtains to specific current problems
in relation to uranium end other chemioal toxicity and radiation

hazards

Examgleax

(1) relationship between dust particle size and toxicity
(2) continuation of PO studies

(3) ohronic alpha exposure in animals

(4) onhronic radon exposure in large animals

{5) extension of chronic sperm studies

(8) high density roentgen exposure levels for snimals
(7) hunan oases (McCann, Bassett)

(8) pioture of chronio uranium toxiecity

2. The maintenance of a service diviaion in charge of a liaison physician
who will correleate the operational problems with the research and
service personnel of the locel Projeet (all legal responsibility
rests with the district)

Exnmglelx

(1) Urine examination for Fluoride
(2) Breath samples and air samples for radon
(3) Piln monitoring
(4) Urine and blood analysis for Po
(6) Instrumentation (electronics)
(6) Spot analysis on the ground (plant)
3., Hesearch on requolt‘rrom the District refersble to warious legal
problems as they arise

Examples:

(1) Fluoride snd other exposure

1016039
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scope of Program, 1947-47 2.

4, Research elong very broad basic lines lsading to the evaluation

of

(1) the mechanism of radiation reaction on biolozicel systems
and tissues

(2) early detection of radiation damags

(3) the mechanism and pharmacology of yrenium end uranium compounds

(4) the mctasbolism of wvarious radioactive elements and fission
products

(5) the purification end measuremant o! rgdiocactive {sotopes

(6) the establishment of the biological 1ife (in contrast to
the half life)

(7) the distribution, metabolism and estplisiment of the safety
factors in the production and use of the verious radioactive
isotopes

In order to insure a continued intsrest in the program by pro-
fessionel talsnt of a high order and to insure ths bett service to the
Distriet, it will be neocessary to convert the Project from a production

status to that of en academic one with a close integraticn with the res-
pective departments of the Medioml School and University. The Project will
be orgnni;od az a Medical School Department with all the privileges per-
taining thereto for the personnel, including greduate credit to qualified
sdvanced students who may partici,pafo in the program, Wherever possible
specific problems will be assigned to permanent University personnel who
are particulerly qualified to oarry out basic research in the fleld in
question,
Examples:
(1) effect of irradiation upon femele reproductivs system
Heckel (Gyn and Ob)
(2) effects of irradiation on haematopoietic systsnm
Lawrence (Medicine) _
(3) effects of irradiation upon the male reproductive system
Mason (Anatomy and Histology) :
(4) Genetics and General Biology
Stern (Biology)

(5) effects of irradiation upon protein metabolism
Morton, Kider, Dounces, ¥hipple, Bale, Alling
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