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e A THE UNIVERSITY OF ROCHESTER

INTRAMURAL CORRESPONDINCE

oo : 26 September 1945

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

RE: oOral Condition of SIS

1. A record of the clinical end radiographic oral ,examin-
ation of Willlgmae {3 presented on the attached U,S.A,
Medical Department form 55 E-4.

a- Full mouth extractions were urgently recommended
because of an advanced periodontoclastic condition

S {diffuse alveolar atrophy) which seemed to be a
~ - poesible focus of infection.

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

a~ No uousual 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, 4, 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 subtmitted for filing with
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Table 2.—Fecal Excretlon of Plutoniux @R Injected
April 9, 1945 with 330,000 ¢/m (k.7 ¥).

Rats of Excretion
o/n/24 hrs.
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Table 3,~-Feoal Exereticn of Plutonium co Basis of Bven 2 and 4
Day Periods.® WP, Injeoted with 330,000 o/m (4.77) on April 9, 1945

Iri,:rlntlrﬂl [ § I:}%::.rd & Injected

Injeetion e/n Dose, od Dose/Day
bu2 1830 0.555 0.278
2-4 1473 0.446 0.223
4= 907 0.275 0,138
620 & 0.025 0. 006
10-14 nl 0,095 0.024
1418 a2s 0.068 0.Q07
1822 523 0.158 0.040
226 258 0.078 0,020
26-3%0 162 0.049 0,12
30=34 160 0,048 0.02
38 s 0.066 0.017
3842 Rrokan in

Transit

s2-46 78 0.0247 0,006
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'™ tahle 4.~—Plutonium Content of Hlood Samples
Pron . Injected with 330,000 ¢/m (4.7 ¥) April 9, 1945

g Tine After Vol. Saspls o/n o/
Jaaple Injection nl. Samplet 100al
Iy, 4 trs, 10 32,5 k.
5/10 3 157 k.7 3137
- 5/25: b6 days 15 &2 28.0
é/1 52 days 10 heb .0
6/19 70 days 10 1.4 1.0

#4 blaok wmlue of 1 ¢/a has bean subtracted from sadh result.
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Tables 5,—Flutonium Content of Bone Eampies
Troa W Injected with 330,000 o/m (4.7 ) April 9, 1945

Weight o/n/
mh.___m_—"

0,065(ash) o
0.925(ash) 82.3
0.130(ash) 19,8
1.6

o
0.3

0.582(wet) 0
1.161(wet) 0.6
«160 (wet) 0.4
<346 (wet) 0.8
" 0.1
150 (wet) 0.4
o738 (wet) 0.1
04T (wet) 0.7

#3 hlank value of I o/m has been subtracted from each result,

1016020



LTI
Frrirmh ayon iy c

{15

)\\.ﬁuuu.,\.}‘.\ L2 FIOM o A%y ~N® Qﬁ ©~
I i i
I
il ) i m&% T
i
Il b
.mm.."....%m.“

T
il ng i
f}

-
i

iy
il
iy i ‘_%
.

it L
i e
. _ﬁ___%_.% ﬁw i mﬁ wm%m ah% .
M

;
HH

it
il

H
o)

i

i

~ T
e

L

P Sing

ot
M
.

...m i
i il i
: _5_\ ? i _“%m&wﬁ%mﬁﬁﬂwﬁa ﬁwwﬁ_@mwm_m
t \ I L Wi i
i il iy
i
i ,;Mw ?.
e

]

i
fitin i
S
" T o _ﬁs
i i p

i e i

; i A ity
5 i i e i
L T i i I



L1

4

g
e e

17

" T T
T T
o L
T
waks + R
-+ e : + T ; T T - t r
T t i T I
T T +
L I t T 1 T
1
T T
¥ ; 1 - 1
1 L ma T t "
e et T t t T 3 T
T i T t
T 1 1 T " T
T T T i
" " T
T . . T T+
y 1 e vemenna T o sun:
T + 1 T Tt t 1
T T 1 t
T - x T
' 1 T T
I T T 1 1 T T vau
I 1 $ 4 T
: = I 1
= # ] E <
< ! T T t 14
+ T I t 1
t t '
1 0ind 1 + ey x
+ T T T T + T
T T 1 T =+ T T
1 " + e x
1 I 1 t T T + T T
+ T 1
: = T T T
T T T + et
b 1w 8 I 1 T :
v 1 T t 1
I t
t 1
I y : *
T 1 4
T t t T T . 1 T Y T :
1 I T t
T 1 T T T
1T T T T } T T
s 1 LAt T 1 T I iy T uma
T g v T v m— T T 1 T Tt
: ! 1 T T - e T 1w i
' T 1
T + ey
1 T T I 1 1 1
' 1 14 dea
t - "
. T
y it am;
i 1 T T 1 1 1
1 v . : T
i t
1
1 H
' g
1 . -
+ ..
= oty
T
: : :
1
T
4 I
4 1
o
+ 1
n o %
i
1
'y
T
3 - T
T ¥
+ T T -
1
- 1 "
t + . °
t
T s «
+ L +
T t +
T
T
L ' b
T ‘_
1T ; ; ;i }
: H ? T : ..
T . e o T -
e B t
T
T
T rags
1 T
1 !
T o - T
T t
e I i vauas
1 ¥ T "
- ¥ : T 1 e
- | e
L - s 1 + I
T
T
T I T ¥ I -
" b I . t ]
prbmars 1 Hs ¥ - T : ginks
" T
— + " t "y Tt T
e 1 L } et
: T T I ‘
o : e + : 1 1 4 T
+ T 1 I 1 ¥ L =1
+ 1 i T " % mu: o
+ L + + b gk
- 1 1 1t T —
+ 14 papantr
iy
T pas S
- I 1 —]
1 t T —
M S T T pras
- T
ppmimr gy T .
- - e oeis T IR
1 1
raapa.
S i A Sl By Gy b

1016022

duweq wem)| QAL LA

M TANTYAROD DHINOWME B)TWVHD

-3 TOM

Wild3IHd Vivd



"2 4

BIOPEZSICS IMNSTITUTS

UBIVERSITY Cr LCCESSIER
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A Colrdinsited Recuarch Program
Tsilicing the Products of Controlled
Fuclear Emergy as ¥aoy 2z Applied
tc iodienl Ecicncos

Presented by

msuu\( %
Andrew H. Doedy, Di o vl Rochester Lanhattan Project

William F, Bale, Asaocimte Director of Roschester lannhattan Projsot

T ' and Chi2? of Division of Specisl Problema

Harold C. Hodge, Associste Director of Rochestar Manhatten Project
and Chief of Divislon of Pharmacology and Toxicology

Horey J:E} 'hmn,, A.anlstzmt +o the Director of Bochsster Manhetton
Project and Chisl of Division of Statisties

.

\
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TAZLE OF COLTOLS

Poge
IntrcduCtimO:"....D.IO....l'..-’..l.l....li 2
UbkctivaE....O........b..l.....“I..Il.l.@‘ 5
Program
Department of lodical PhyaicSoisscerevereds 6
Departuent of Paarzacology & Toxicology....l0
Departmont of Oncologfeicescceaessassescseeld

QrgmiZﬁtiCﬂ.-.il..btoeool.il.b-c.loonltltcasl

Budgetaol....ll!ooolclttool.a-coot-lcvollc.osz
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The tochnology of tie chozle lozb wrrelizct, utilicing tho {-uits
whiech hed been parvasied and proservid by fuadraentsl soisnticia during
the previous decade, bue rroeulted ir c rzw erze Tho eccomplici—ont ef pirpe
controlled nuclear energy on a rass production scale ir botk e liability
and an gsset to humanity. Cring to ths exigoncias of war the first eppli-
cation of this tremendour powsr vas thot of degtruction. Consoquaatly our
violeat introductian %o thiz new gisnt which wsa corcsived ir szcrecy and
born during e psriod of antlonal and irternaticno: wreat and tur2oil heo
cauoed many t5 look upon the futurs with migstrust resuliing in sozs
instances to what approaches a national and intsroationnl hysteria. Such
nood not be tho cace, If tho propsr euppori is foitheoming from our
Federal Govermment it is nct wumlikely that the pext one to two decades will
Ges mony &advances made in the fields of medicine, phyeics, chsmistry, biology
and industry, reesulting irn better nat:icoml health, prosperity end hnppinesa.

The group assoclated with the war-timo progrem of the lpnhatten
Project at the Univorsity of Rochecter iz confident that the preper
governmental aupport of a postewnr progrexm of resesrca utilicing ths
products of controllsad muclecr emergy will rosuli in izproved conditions
for humanity., It ie with thie confidence thot we wish to present what

e bolieve to be the saseuntials for tha proper conduct of such a program

relative to sscurity, duration, organiesticn, sphere of research actlvities

snd budget.

101602b



Intellectual Freedom:

Sciencs benre ite choiceat frutea wiox ihcos in o ercsce
fortilization of ideasa. This condition caa 2 oblain~d enly when trors
is 8 minimun restriction placed upoz frec perzonal discugsion, putlicutien.
and participation im scientific weatings. Thes: are the media for the
exchange of ideas ond the sources of etimuli, It im by granting the
groeteet possible freedom in thie respect tha' cne can hope to retain
the interest of the many emipent scientists throughout the country who
have been connected with the atomic bemb projoct for postewar progress

under the esuspices of a governmental agsncy.

Long Term Support:

The many fielde and branches of zcienoe whick will be benefited
by the productlon of controlled nuclear energy ere so mumerous that for
the successful exploration it would Beem egsential that if maximim proa
gress is to be made such an undsrta;ing will have to bc sponsorad by the
Faderal Governmomt. Such being the oase, in order to rotain or egecurs
men of sufficient experience to £ill the position® of heed of tho various
departments it will be necessary to provide o mirnimum assurance of ten years.
A ten-year %onur» iz zmell in comparisem %o the‘assuranca Eiven cowparable

dspartmental heads in most wuniversitiea, The neture of the program is such

that to insure continuity and correlation of research this minimm ie re-
quired,

1076027
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Integration with ¥ocCice: School and Tniversitys

The orgzavissticn oud orogram toe ve cullincd ic o be Integretod
witk the Msdizal School ead miversity to insurc the =aiinum iz rosulbe,
Ths departnent heade, wiwre possiblu, will bs prolassors of existing or
compareble departments in ths Meodical Schocl or slsawhers in thas Univere
sity, ‘Where this %8 not pocsible ihz deparimont hsad should be of
profaessoriel caliber and e85 such warracis full profeasorizl rank,

Wherever possible, through cclperatica with thz Dean of the
Graduats School of the University, fellowshipz will bs offered with ossign-
ment to probl=ns lsadirg to graducta creudit torord edvanced degrees,

In order to insure ths grestsst use of gzovermmoatal facilities,
support and the bepelite to be derived from this typs of research, it
should bte the respomsibility of the Director of the proposed project to
encourage ressarch probiezms im tho vnr;oun Univeralty departments whose

talents and facililios are eveileble for problems having a correlative

mlus

1016028



1. 7To davelop quintite~iwe pethcds for tha use of radioe=cuibon,
C140 nnd radio=hydrogen, Us. 82 treecrs ani their applicc:ilioz to the
genernl field of mediocel snd biclogleal sciences.

2, To utilize these wmew tools in fundemental lovestigations of
general metabolism, degenerativs diseases, the aginyg process and cancer,

3. To atudy the chemical end racic-mctive hagords involved in
the industrisl and in the military uss of nuclesr ensrgy. The setting of
tolerance limits bassd on tlw resulte of theee etudies, end ths instru-
mentation for implementing timse recosmondations,

4. To study the phurmacology of the radio-activs elemants

recently made avallable ir quantity; such studies are jpdispensabls pre-

ramiinitan n? tha +thea=anautis nenlieatimm af +heas alomante .
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PROGR&N AlD aUTGRT
or

DERARTIENT OF MEDICLL POYSICS

Dapertment Reed, Dr. Willimm F. Zzle
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DEPARTHSNT OF MIDICAL FPITYSICH

Lebellad Slemmbe,

Matgholic Heseoreh Fith
ertetion

Instris
Thic department hes two primery objscilves:

I, To dewslop chemical and nlhiysrical methods, with the necesscry ine
strumentation, for the eeny utilizadion of iulslled elemznts and other
phyaicel tools in mecdicel end biological ragesich,

11, Predominantly bui rot ertirely in colperetive rezsarch projecte
with other departments of the wmiwersity, to =rply thsss mcthods and
toola +o the eolution of rorsarch prcbleme in medicine, bioclogy end
sheniat>y,

Cae clees of provlems to the zolution of which this depart-
mont can make subetantiel contributions ic typified by ths centributions
of the present Division of Specisl Froblems %o the Lenhatten Project.
These includes

l., Studiez on the quontiteiive mutebolic behevior in aninels
and hunans of radionctive eleomernds aud compoumnds,

2. Studies on the toxic proporties of these olemente,

3. Tke eetting of tolerance limits bersd upon-the rasulis of
those ziudims. |

4. lostrumontetion for implementiny these rocompendeticns,

5. BRocearch or production and cnnlytical problems of interest
to the Distriet,

A seoond clacs of problems represents work bringing to ful fill-

ment the implisd premise of the controlled rclesss of nuclear energy to

1016031



the solution of problame in biolegy and wsdicire of fu.diisrtel importence;

problems whose soluticn gives prowice of improvod mothodi of trocting

F4y

diecaee und prelouging of the ureful span ol Lwer Lifr: Thic progvem

is baved o1 ths nusmaption thut psccs tize wse/Anocs w2 wWall a3 williery
valus will be eims of future Jovsimant sponsorsd cuclesr research,
Typical of these problame are:

1. Developmert of gusntitative motksds for the use of redio-
carbon, €14, and redio-hydropgez, Iy, ac trecers in blolorical resseerch.

2. In codperation with the Dovpartuent of Cheuistry to dovelcp
mathods of synthegizing thece elomente into orzezie ccapounds of ressarch
interest.

3. In co8peretion with ths Depurtuwont of Pathology to study
by tracer tacﬁniquaa tha rele of pertinent comvounds in grcwfh and woumnd
heoeling,

4. In ocolperation with the Department of Oncology end other
university departments to study the motabolimn of aging snd tumor growth
with appropriately labelled compounds.

5. In colperstion with the Deparimont of Oncology to seurch
for radiocective coopounde thit will conceutrate preferentivlly in growing
tugore and fharafora be useful agents in tumor therapy. To give proe.
izing compounds ¢liniecsl thorapeutic triel iIn goimsla and humens,

6. In colperation with Phormacology and other wmiversity
departuents to follow the pathway in the body of therapeutic agents used
in tho treatment of diseasss,

7. To oupplement these studies with studies utilizing heavy
nitrogen, heavy carban, end heavy hydrogen in eppropriate instences.

8¢ To develop and utilise other physical tools in medical

research,

1016032



Tentative Personrel Requircmante nnd Tudzst

Dapartment Head,

{Provisionally, Dr. Williem F. Bale) 30 - 12,000
Boad « Chemirtry Section
(Provieionally, Dr. Robert Fink) 5 « 0,00C
Head - Physiology Secticen
{Provisionally, Dr, John E. Fursh) 5 - 8,000
Hesd = ¥ataboliam Section
(Provieionally, Dr, Leon Millor) 5 - 8,000
Head = Instrumentation Sectica
{Provisionally, Dr. Theodors Enna) 5 « 8,000
Baad - Physics Sectimm 5 - 3,000
Hoad - Industrial Section
{Provisionally, Dr, Luville Sieadman) 5 - 8,000
6 Reosearch calibor psrsonnsl 3 - 5,000
11 Technicians 2 - 3,000
8 Gradunte studsnts {Total) 8,000
Supplsementary personns.l
Secretary, iratrument malcrs, ote. {Total) 10,000
, Totzl avarage personrol $118,500
Katerials and supplieez 30,000
TOTAL $148,500
Cantingoncy 10% 14,850
TOTAL YEARLY DUDGET 8163,350
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PROGRAM LAND BULDGET
or

DRDARTHENT OF PHARMACCLOGY /I TOXICOLOZY

Department Faed, Dr, Harcld C, Hedge
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DEPASRTADYT OF PATCIAZOLOGY AND TOXICOLOSY

Goanern) Descrintion

A prograe of recsarch im Cdesoribsd herewith bezgd on cartain
studies in toxieolosny mad incliuding ths loxic asetion of new radisacties
subsiances of great fundnmental and ﬁractical interest,

Speciel sguinmant, lsboretories and treined versonnel are at
hand, Thess facilitige could be profitably devoted to a reeded extension
of knowledge of the toxicology of the new epicial materials,

Thé fundemental program represeats & field of investipgation of
profound sclentific intersst., Such work might be the keynote of the
University Department, The practicsl program is correlated with the
Univerelty's intereost in industriel hyrlene,

& department organizetion is described capable of furnishing

the needed information,

Purposs

The aim of this repsarch is to study the chemical and radio-
ectlve hazards involved in the industrial and in the military use of
nuclear energy. The program, az presentad, attezpts to trke advantage

of the "know-how" evailable in tke Rochester group of ressarch workers,

Juntificatiom

Norr elemonta (cerieinly elemente new to industry) ere being
handied by industrial persannel, A thorouzh-goinz fundamcntal study
must be made of the toxicology and pharmecology of these slements in

order that indvatrial hygieme practicee mny be established on a firm basis.

1016035
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Deperiment Orgenizetion smc Pzroomel

-

This progrem would copstitvis the dutics o o leourimant of the
Sehool of Medicins ead Lonuistry ol ihe Uaivereily of Toc.osster. Such &
depertmsont would be knows £r the Deportmiat of Theinreolozy znd Toxicologye
Tho facilities which are aveilokle or which rmight be noedsd sre deceribed
balow,

The deparimenit would wmderinke a lonr tora progrum designed to
inverstigate tﬁa Pendmzantal bilochsnieszl end phnarmzcological problems
referred to end would gerve as ¢ cexler of consultent toxieologlsto for

the varioug indusiries involwved.

Departnent Staflf Mexbcrs

The hocd of the dopartment would be & men of prolessor®s rank,
He would have ec his essictente men of ncarly oqual stetus, in charge of
(a) fundasmental toxicolozy, (b) pharmacology of various spescial materinls
and (c) the program of industrial hygieneo. ITne junlor members of the
department would be selected in part from ths young mon who have been
trained during ths past o years iz ocur laboratories on somevhat similar

work,

Graduatc Students

An epgentizl part of tho prograx would bo the selactiion of
men who would came to ths deparimont as candidatec for gradurte degrees
sad who would receive training im prectical industrial hygleve as well
&0 in fundamental health problems relstsd to the industry. These men

would be mveilable after » fow years for -~epearch positions snd for

irndustrial health supervision in ths plautc,

1076036 | g
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Wo are loriunste iz huvis at Rochoopter, practiczl vtowicolezists,
theorsticel blochsmista, pharuscolcogistr, blopaysicists, s.aporis in
1. *

cyclotron and othur meldzim foois.lguis WAS LavVe woon working topother in

a productive fashion; Jirst on oitudizs of raclcactive isotopos e

&)

biclogical tracers, and later ca various phises of the Hovhattan Project,
Thase men represent & pohsutial lfaculiy for the departzont,

A fPunsctioning orgemizaticon of amznileld intsresis aud notable pro-
ductivity is svuilable. Iy buildipn: orn <hsse lfacilities and viilizing
those which fit into the program, the mept rapid preogresc ig to be geinsd.

The pzrscunel roguired ere & Tov &blc wen plus s ‘wehmical stalf
and gradusts students. For ths fundementsl szivdies only s goneral lield
wouid be indicaicdy no sveciel assipamecats would be mzds, For the prace
tical toxicologr the closant cooperation would be maintained with indus-
trial medical cupervisors srd with tacimicsl sclentiste who had cubmitted

products for study,

Fagcilities Availabls

Many governmeni-otvued facilities ere in use in the studies of
ecute and chronic toxicity now under wmy, Tuese repressnt an investﬁant
of thousands of dollara, muck of which could bt utilized in the continua-
tiom of such studies, Spocisl instellations are on hend sveh 23 the exe
posure chambera for largs groups cf suimals iv carefully controlled atmos-
pheres, spesoiel analyticel cevices f{or sampling chamber atmospheore cone
taining solids ms well a¢ vapors, epoctrogrephic equipment, verious alphs
counters, Geiger-¥usllor coumters, particle-gize instruments, In addition,
in oollege, medical school and umiversity depertments are valuablz tools

suca &8 the eleciron microscope, cyclotion, spoctrophotomsters, Tiselius

10160371
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Apparetus, polarograph, high wmeouws ¢=lic etill, ae well as pY meters,
colorimetere and the o*her apparatue ¢ & wrll-eguipped nodorp laberatery.
Yot the least of *he facilitier ie tio Specisi “kmew-hows' dezveloped

during the pest two yeern. In additior v the sciexiisic mentioned above,
treined personnel are available for kidnoy function tnsti, liver furction
terts, blood clettipng charmcteristies; studiss of complsxing abilities of
metallic ions, studies of pulmenary retention of irheled dust clouds,
plsre-refined chemienl mothode for T, for protsivs, znrymes and lipids,

end the standard biochermicel exzd clinlcal procadures,

Flan of Probleme

The mosi impor<ent aspsot iz that Zood men should bezin fumda-
mental atudios te wkich ther night w31l devots thair scientific lifatimes,
At the moment, ™ are attexnpiing to ocutline the problems that eppsar to
be most interestiag to those now eangaged in this work, special attention
has been given to those prcblsms that appear to have a reasonable change
of aucceas in a period of {lve to ton ysers., ¥We do Qot intend thet all
of the problems menticned balow should be studied in detail, and on the
othor hand, we do not intend to limit the studies cduring the Tive- to ten-year
poriod to ths suggestione lirtad herowith, These problems have come from
many peraons; they hsve bocen edited by Dr. Voagtlin and myself to the
extont of discarding warelated suggsctiont. The problems mre organized
in two divisions: (firat, those having to do with fundemental studies and,

second, those dealing with e practical program,

Growing out of our erpericace with the toxicity of T the problems
specifically mentioned deal with the extenciom end completion of such studies.

Investigetions of other radicsctive elemerts and the fundamentsl radiation

problexe, biochemicel and physiological, could follow a comparable develomment,
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Scope ol nsanrch

Ths prozren doscribad horewiil may bo conciderec as exbracing

two related paris: o Pumdamcrindl prozpras rad e prectiesi prograng thnee

Pl
R

atudies woulc he the roovonsiciilty of lfour divisions of the Doprriment

of Fharmzcoloagy and Toxicclofre

Divisicr Prorram
Pundamontel

Tre fundemsntel progrem hos 3 waln divisions,

I, Toxicology Tir=z%, ths toicslogy of substuncoa of induse
Zrial importevces and to vwhich industrial
mxposures axist in the devslopmont of atonmie
power,

I1. HMechanirm. Socond, rochanien of actiom of Toxic compounds
and thre various therapsutic subbtances, 6.5
tho sullonsmida, penicillin spnd now druge for
therapy of ceoncer.

171, Pharmacology Third, the pharzacology of the radicactivs
elomants rowly made available in quantity.
Such studlies include the fats of these sle-
ments edministeored in various forma, knowledgse
thet ir an indispensable prerequisite of the
thoerapsutic applicotion of these elements.

IV. Industrisl Hvgleno Practical

Ths przeiicel program has two meir divisions,

Firgt, tozicclogicsl astudies of industrially
importont materials under isboratory condi-
tions immedimtely referable to plant pracilces;

Secend, mothods for surveying plant hazards,
This would involve developing and calibrating
tecting instruments, investigating dust collec-
tion and other air sampling procedures as well
a8 recommsnding senaitive routine methods for
detecting incipient poiscning in personnel;
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Tais eniire progriz of funderwsntil end wrreticsl invecligeotions
constitutes in cne sente g mtjor line of rececrch proiir oui of rmd
clezely eesocistcd with the v indurlry esccoielcd with puclezr powar,
It would be iwposaible to study ell of tis peceible rozilicetions of this
progrem eimultsnecuzly, A excll group such as o Univeresity Deperiment
vhich night by slesdy e€ffort over e poried of yours investieete ley parts

of the program.
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The fundimental cindier muy be zoni dercd watop o hzedr, ns
folleows: 1, Toxieity studice of T; TI. Phormecoleny of reodiczctive
elenents.

BEach of thsse topica will bo discuszed briefly herewith; deteiled
statomente ere included in {ho eppsuded °Lutlins of Speeifie Problezs?®,

I, Tericity etudiec. Thoce ere groaped umdsr the followiug hoadss

A, Description of Chroric Tomwicity: B. MHorxirtm £1lommile Counceotrationt

€., Tolerance to ¥ Foisorirg; D. lechacism of T Poizoningy and . ietheds,

L. Depcripticn of Chronmic Toxizity., A doscription of the

girenic toxioity of T compoundes ic probably the moet useful immodiate
exiension of present work. Two plene of study erzs suggested: 1) Lifetine
toxicity tests Ly inhaletion of compounds for which Yaximum Allcmabie
Concentratione urc set, znd 2) A study of toxic recponses to very high'
duat concemtrationz,

B, ueximum Allombie Concentration., Studies on hunsan exposures

would bse volusble, Laboretory studies of the chromic toxicity of T com-
pounds other than thoze currectly wndor fuvesetigation chould be planmed,

Cs Tolormmncs =o T Poipering. The mochenism of tolarantce nmosds
=1

elucidation, &8 doec the lethael ection of high dosos of T in tolersmt
animals, An important guecticn decle with ths reversibility of kidney
injury, that is, whether repsired zné regenerated kidney +tisave is in

fact normal,

P01b604
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L. Mechericm of T Poigoning. Ihit iwportant fisld {ebout which

coneiderable Imoviedye exiata] has Lees subglvicdad wrder the Jollowing
heade:

Pryeinlogical ntulies, such ng elessronce tersta e helyp

)

wunderrtand the changes in remel Tuzetdion, Ihysiolegical fumetlon iasts
of strenzth snd stenira elso might be ineluded, HMetabcliz eflzets shovm
by chemical studies erz needed,

Effectr o1 tiazsuecs, espscially the kidnsy tissues, both

ns to structare snl chenieal charncteristics, ars of the first importancs.
The livor funmciica teeta may bo ths zost sensitive indices of carly T
poisoning yet aveilsble, Blood astudiss gheould be cortinued,

Sensitive teate., Two urinary tzets, namely, catealase

aud amino acid excretion, appear to be most promising.

The offscte on various ¢sll conotituents und alzo efforts
to dovelop prophylactic procsdurss agsinst T poisoning deserve lurther
work,

E. Methods, A nusbar of nesdsed msthods have been outlined
claarly enough to permit spocific supzoations to be made for further work.
It muxt bs smphasized thai toxlicological atudies of other elsmenis would
be expertly carried out using techaies corfectod in working on T,

II. Pharmacoiogy of Redioactive Elemanis., Thras main hsadings are

oucgentad,
A. The fete of thesc elements in the body,

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

racdiation propertics of the elsments,

Co Based on such informatior, a search for sulteble means for

emploving tho elemsntc therepeuticelly.
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Tne geworal pharmassiory ol T e o euijnel fur ilpvestigatiea
Ba sueh vwors hee veosn carried out eirce inet of Uorochilewy which wese
donte moplly with T tortrstess Tne nephrotuxic actionm of cartrziec dice
covered twenty yeorr later moker Vioreciilsky s viork quoctienablse,

Cne of the wost iwmportent subjscts wader investigation is the
factors which gewrn the rcecvnuistion depogition of T in bone oné its

subsequent mobilization,

(016043
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The practical problens moy br cerridered wader two hendsd

1. Toxicity Testr, and 11, Incusirial Hyglons.

Lad kM

I. %oxiciyr Tacte. At rreceat the Dochrster Avew of the

the country. A continuastion of escme of o prezent orgenization would
provide (1) adeguate facilitics, inatsuments and equiprent, and (2) trained
end sxparienced psreonnsl. Additionsl persarnsl would include bio-
chemiote, enelyticel chomists and engivesrs vho would work closely with
the techmicsl men frem the varicue industrisc to provide toxicological
information which would benr mcutely om the problemn of industrial
health., A sufficient sta®f of toxiecologistc would be averilable to per=
form short-term erperiments (determining aporoximate toxicities) to
indicate the safe limit t> inhalation, skin ani sye exposures.
Focilities should z2lac te available for long-torm exposures via inhale-
tion, ingeotion, injectica, skin end eye.

It is importent that the perscmnel of tho toxicology group
bocame intimastely acguasinted vrith <the menulacturing processes in the
plante by personal ingpzctiom., A 2lose lisizon of this sort would serve
to elinminate 'mansts and save momsy by insuriug the production of nesded

toxieologieal iaformation.

II. Industriel Hrgioma. Methods for dust sempling and the

like can be originatod do novo or adepted and perfected by this group
which is now providing tuch obsorvatiens on the atmoespheres in which

test animale are expored,
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Niochemical or cihor procedurcs 1'or oomitoring the heclih

of industrisl perscanel, both lsborers and sclertizts, cen be developed,

[

tepted ond suparvised ia iclustriel eppllcation by mernbirs of thicz group.

One of the mnst importewt capsetr cf ihic srogrim is e oystenle,

periodic chwecking of indurtricl exporures, Such » surv>y progrez,

orgenired piong the lines fommd suitebls by the Mstional Inmstitute of

[

Feelth, con be centraliszsd ooz,
2 noecpsrry liclson botwesz inductry and laoboretory ic the
organizaﬁibn provision of condenecd courseg for plant personnol and
plant sefety supervisors. These courses weuld include a study of
toxicity dnts, of toxicology metheds, axd of the peycheolozy of health
education, the probleszs of sufety coatrol which havs to be solved
largely by the cobpermtion of nom-modical persecnnel, This contact
would also incure & closer understanding by toxicologiste of the &x-
posure problema sncoimtersd undsr inductriel conditioms,
All toxicity tosts would bs supervised by & Joint committiee
of Rocheater workers together with modical and tschuical consultants
from the industry {or which the tests weie boing made, These contects
would furrich many leeds for fundemental etudize;, for example, it has
been recenly reported that o cudden acute expcosure to PG thet produces
no other symptaas will occatior a risc in the seodimartation rate to
volues between 20 and 30; whoreas irn porsonnel chronically exposed, the
sedimentation rates are {regusntiy low, of tha ordef of 2 or 3, Such
an obgervatiom brought by ths industrial medical personnel to the laborae

tory is a frujitful source of fundementel researchs

1016045



mENTATIVE PrusSfiiol AT UTHEXKITS AUD SoDeET

1. Chisf Phermecologis®
Haad of Toxicolopy UVivision
Sections

A. Chief of Inhalation Toxicitr Studies
Assiptent Chief
6 Unit Headse
12 Agsiatants
4 Speeisl Provlem Workers (Ph.D.)
4 Assistante

B, Chief of Inpestion Toxficity Studies
(Maintain-Bronson Avenus)
Assistent Chief
1 Assistant

C. Chiefl of Anslytical Laborziories
2 Analysts
5 Techniciang

JI, Head of Mochenism Division
& Biochmmiats
4 Phyelologists
15 Assiatants

III, Boad of Fharmacology Divisiem
* 4 Pharmacologists
2 Biochermista
2 Physiclogistn
12 Aosistenta

IV, Hezd of Industriel Eyglons
2 Englreors
1 Elsotron Kicroecoplst
2 Byrlenistis
1 Sefety Dirscitor
1 Industriel Phygician
6 Technicians

Anslyticel % 28,000
Admind stration 21,000
Anipal Cers 52,000
Toxicolegy 151,000
Mechanism 108,500
Pharmacology 895, 5G0
Industrial Hygiene _ 69,500

%503,500
Contingency 10% 80,350

TOTAL ANNUAL BUDGET  $553,850
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PRCZRAL AND BUDGET
CF

DIPALTMENT OF QESOLCGY

Departuscnt Asad, Dr, Andrew I, Doedy
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DEPARTYINT OF GLCOLOGY

In eddition %o the direction o the research ol tnis Depuriment
i1t would be the fmection of “he dapuriment houd to escoursge corrslative
regzarch relative te cencer im th: verious deperiments of the Froject
ard elmewhere in tha Yodical School and Uniweraity. The -expresa aims
0” this Deparitment would bo to stirulate inicrest in cancer research
throughout the Univeraity loading to an exisnnive correleted prozram
directed toward the etlolox:, puyriolegy, prevention and treatmont of
cancer, It is likely that a number of {hie recearch problems to be
limted here will sctually be carried out elsocwhero in the XMedieal School
or Univeraity. It ias for this ezpress purpcea that m portion of the
Department‘s budzet will be allotted. This Department will be closely
alfiliated with the tumor clinie, raclation thorapy clinie and clinioal
aspocta of cancer in the Hospitrl aznd Medicnl Schoel, This would
insure ths closest integration of the eclinleal and experimental approech
to the field of cancer. It would be the concsrn of the Departiment to
promote the public healthenl cducationszl aspects of cancer.

The treetiwent of cancer clinioslly is s0 closely relatsd to
irradiation blology and phyelology thet certsin aepocts of the research
in irradiation is included ir this Departmynt of the proposed Project.

The Taivereity of Rochesier is iderlly suited to the philosophy
of & correlated mporoesch to the problems as cutlined wmder this Depart-

ment, In fact ae indicated by the orzaniszation as & whols,

1d16048
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problems whnich mruit solutien. The follewirg dizcussic
of these problems. Spocific detcilc and Lreimlques will depend upon the

particuler scientist who elscts thelr study.

I. Bsapic Cancer Roopearch

Heutrorn production resulting from the chainereacting Urezlum

ile makes poseible the prouucticr of rediosctiive iecotopes in ar adbum-
dsnce nitherto unheard of, With the preduciion of the leng-lived
radio-carbon, C,; and redio-hydrogen Hz, we aro nc ia a position to
ettack the basic ressarch cn cepcsr with & remewed hope and vigor. Tue
techniqus of lebeliing of amino acids and intermedistes in protein
netabolims will most surely form the basis for ithe elucidation ol many
of the following problems,

Utilizetion of th; gog a8 ean cxporimental amimel for bacic
cancer regearch offlars —may edractesss, £ wide veriety of melipnencies
corresponding to those occurring im huzans occur in dogs, It ie also
£31t that & varieyy of maligninciss cen bz inducec in the dog bty cme
of seversl mothods,

In the hends of neny of the ¥edieaml School Steff, and especially
of Dr., George H, Whipple, ths dog hat proven 4o be s valuamble research

erimal, An extensive porsvmal crxperlence with thi: enimal in ths study

of Gas Gengrens &ad sxperiwents with doge of the Rochoetsr Ares of the

1g1b0U9
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Marnhettan District Froject “L..ve given us & confidance and aatialamction
scldom experienced with other =pecier, Thair life spas and size per-
mit a continuity end variefr ol stuciss rot pesrmiasible ir aialler

animala.

Sugrested Studies:

1. Protein K=tebolism in the normal mnd cencer bearing vetient
and animel, Dr, Morton and Dr. Vider have aa extensive
progrnﬁ centzring in thie proklem,

2. Metabolism of caccer tiesus end 146 relation toe correee
ponding normel tissus metebolisn using radioactive
isovopes Cy,, Hz {Bals).

2. Investigetion of varicus radiosnctive isotopes in the
therapy of cancer end allied diseases. This will include
the essrch for subatances heving & relative or perhaps
o near shsclute predilaction for cancer tigsue.

4, Investigation of possible chemicals or biologicals having
a high degree of toxicity to cencer cells relative to
normal tissus, Such e subsience if {ound mey be enheneed
in therspeutic value by lsbelling with & suitable radio-
active isotope,

5, Preliminary work prior to the war by Drs, leckel and Dowdy
indicates a method whereby carcinomae of the uterus or
nammay gland in rebbits may be produced af will without
ths introduction of carcinogenic agents into the body.
This bechniqus §111 provide an extensive field for experil-
meatal ressarch, Thie program is one which will require

years to fully explere.
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II. Irrpdistion Elologmy anc Thysiolomgy cf Tommel end Putaclezleal Tigsue,

Tolercrnea limdite poermigsitle for chronic exnosures hove heen
egteclighed and verified Zuring our wer-iime projrei.  Tosse stuldlos
beve incicated various linilations copscislly in ri:flercnce to the smell
smount of chronic erposwre nsccisnry to procduce & reduclion or abience
of sperm in the peminel fluid {Eocre ), Lors knowledpgs iz required relati%e
to the amowte of irrediciion reguired o producs botlr temporary or
permenent sterility =znc the length of the noscitle recovary poriod. The
question of sterility benzd upon sporm zotility mnd B marked reduction
in sporm count har not besn svaluated. One mechanisa of the setion of
chronic irradiation in rsducing ths heezniopoietic systen seems to be
reasonedbly ®ell explained (Boche ). Little hee been sccomplished re-
garding the actica of acubte irradiation im general, These and alliod
probienc ore pertinent ms & Plant Health fnzard in the commeroiml pro-
duction of controlled nuclear suaergy. These sews problems, likowiee,

have a direct bsaring upon cancer tharapy.

Suggested Probleme:
1. Mechanism of tho acticn of irradiziicn on living ¢olls in
goneral
2, Mochanism of the action of irrediatiom on the heemmtopoietic
syeten, Dr. Jolm &, Lawrence hee dons a corgiderable smount
of work in this field prior %o end during ths war, Investi~
gations to date have rovomled the life epam of the W,E.C. and

are suggestive for thet of the pletelsts,,

1816051



3. ¥echanism of the action of irredlstion on infeciions, AL
present there is no =lacusis explanatiosrn, Werk on the Project
nakes 1% poom unlirvely thet praviously rublisihsd exulerations
ares tenable, It is &t lesst csrvelin feom previous experimonts
(S,L.arren) that the ection ia not & direct action of irradia-
tion upon the bacteria par sa,

4, Action eof' irradiation upon proteina and enryass,

5. Btudy of irradistion toxicliy, its ceusstion and thwrapy.

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

This would include a careful stucy of symbiosie and
antesonistic or antipathetic symbioais. This estudy would be
dirscted toward pew therapeutic measuree in the treatment of
infections,

7. Tolerance rates and resovery from irradistion with .spacial
emphesis on ovary and testis, Study of the effects of mmasured

amounts of irradiatiom upon gestation in each trimester,

II1. Beustren '
Tho betatron offore new evecnuee in cuncer therspy, provided
the bean can be controllsc, It offers the possibility of delivering a
predectermined dose of redistiom to deep-secied tamors with minimel
effects to the superficial leyers of %tissue, It is proposed that the
following studins should be conductsd,
l; Animm]l and plant cxperimenteticm,

2, Clinicnl atudios ir the trectment of cencer and allied di smazes,

t07b052



Tumor Clinics:

~204

TENTATIVL LIST CF COGruwalt

VHIVERSITY DEPANTWUSYTC

Madicine:

Oynecology erd Jbetetrics:

TRIFT FeTARy T AT 1y poaT
TMOWADICAL SC,R0CL ATD

Drie Ssmuel Stubine, Forivcet Young, Aeri Wi
Rogrm> Tlarvey ené mdrewr ile Bowdy

Cliniegl and fumdomenicl Hesearch
Dro, J. J. Horton and B, MNider

Clinicnl and Mimdementel ERrsearch
Dr. John §. Lavrenco

G.loizel ond Fupdamontal

Dr, George Hociml

Tentetive List of

Consultanto:

Surgery:
Yodicine:
Gynecology & Obstestrics:
Pediatricot
Radiology:
Hoepltel Admipigtra’iion:
Phyaics:
Chenistry:
iology:
Econamices

Rocheoter Jeclih Bureau:

{0160353

D,

Dr.

Dr.
Dr.

Dr.

John J. Yorton Jr.
Jom S, Lawrenoce
Korl ¥, Wilson
¥iilliem L, Bredford
George Il. Rsmsey
Basil €, Mesclean
Lee A, DuBridge

W, Albert Moyes Jr,
Curt Starn

Donald W, Gilbert

Albvert D, Esiser

Esgsarch on Hormones
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TETVATIVE PIRBINEL rE WIKSLIITIS AND DUDLET

Departmesnt Lred

{Provieiomally, Dr, Andrew T, Dowdr)

Heoad ¢f Fhygice Pivieion

2 maesigtants

Beacd of Bioclogy Divieiom

£ aBsigtants

Head of Chemietry Divicion

l sesistant

Bead of Bacteriology Divisgion

1l anaistant

Bead of Therapy Research LCivieion

1l gpeiptant

Heed of Radiology Division

1l pssistent

12 tochaicigng

6 animal caretslmrn

7 pscretaries

101b05Y

Total eversge salaries

Keteriele snd supplics

Correletive research in Uriveraity
Contingoney 1074

Totel annur)l budgast
tatronl{l ¥, E,V, {epprovimactely)

Building to houce Betatrom "

3 . 12,000
5 . 8,000
3. 5,000
5 - 8,000
3 - 5,000
5 - 3,000
3 - 5,000
5 « 8,000
s 5, 000
$ « B,000
3« 5,000
5 - 8,000
3 - 5,000
2 - 3,000

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

30,000
$218,300
21,830
$240,130

$ 200,000
£100,000
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Director (815,000 - 2G,000)

Administrative Assistants (3}

=3le

RIOPHYSGICS 1

[1nly el b e Tend
FIIM N

ARNUAL EUDGED

(&8,000 -

12,000)

Pergonnel, Purchasing, Accowmting, Inventory,

Goneral Shop, ¥aintenance

Library, Photography, IEN Installation, Tochnicel Aide

Heelth, Central Laboretory {Pathology, Hematology, Bacteriology)

Yeterinﬁry

Medical Phypics

Fharmeacology arnd Toxicology

Oncology

|0Tb0B5b

Totxd
10% ccntihgency
Aanual Budget

Primary expense
{zoo pags 30)

Initial Year®s Budget

17,500

20, 000

75, 000

143, 000

148,500

503,500

218,300

81,325, 800

132,580

$1.458,380

300, 000

T1,758,380
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23 i-ril 194G,

Subject: Employuont of “weticlist,
Toy The Ares Inginser, Toohe fber Lrea, lochester, Lew YTork,
(Amtlm Dry Andrew E, lowdy)
le Tour etiertim is ~alled %0 the inclosed lcther with Coloned
Tarrects ansmr $0 yaur oriciml roquest, Colanol “mrron s roguested
that you (nitiate wietever mensuves are nocesmry to rrploy the pemetle
cist oo & slary tesis as provided b your offioe,

2, As you will note, Colomel ‘erren bas inlicated his approwml
of this armnzewnt,

Tor the Mirtriet “noineen

1 Inolee BILCHARD i, BIIGOAE,

Ltr., 4/10/48  Oaptain, MO
m. oﬂ.. m m
Co: Col. Warren

t01b051



The University of Rochester

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

CCPY

lo Epril 1946

Ccl. Stefford L. Warren
Building 2001, Cekleand Army Eese
14th and Perry Streets

Qakland, California

Dezr Col. Warren:

I bave juat lsarned from Dr. Doneld Charlee that he knowe
& Ph. D. who has had considdrasble experience in human glenetice, and who
l1a availabls. Are you still interssted in investigating the problem
which you had in mind scmetime ago regarding ccorpiling deata in human
genetice from hospitel records, etc. If s0, would you please let
ue knov promptly, witk as muet deteil as possible regarding the Job,
eince we might then contact this man with the idea of interssting
him in the problem.

Sincerely ¥ours,

/8/ Andrew E. Dowdy
AHD:deh ANDEEW H. DOWDAY

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

Thia skould be instituted.

1. It is probable that the MED will have to defend Buite
brought by former employees who have a defective £hild, monster or fre-
miscarreges or sterility and claim thet this is the result of the cne or
both perent’'s exposure Lo radietion or toxic oaterials.

The medical secfion thup have as good informetion as can

be obteined of the freguency of much occurrences in the normal industrial
ropulation in the various district in which the ME® had opermtionse during
the var. Such data should be gotten where ever 1t can be found, and from
inpurance compenies Maternal Health Crpanizations, etc. and the records
of representative hospitals, ete., should be surveyed.

- 2. leukemiess, Bodgkins Dipeass, bone tumor and perhaps the
caner frequencisa should also be obteined from similar scurces.

s/s Staff
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The objectives of the Haphettan Pro:ram to be carried on at
kochester will be to conduct researcn for the Yanhattan District along

four general lines,

1, Investigation of problems which are directly reaferable to the
health of plant enployees as pertains to specific current problems
in relation to uranium and other chemiosl toxicity and radiatioen

hazards

Exnmzles:

(1) relationship betwsen duast particle 2ize and toxicity
{2} continuation of PC studies

(%) chronic¢ slpha exposure in animals

(4) chronic radon exposurs in largs animals

(5) extension of chronic sperm studies

{8) high density roentgen exposure levels for snirmls
{7) human oases {McCann, Bassett)

(8) picture of chronlc uranium toxioity

2. The maintenance of a service divizion in charge of a liaisonm physician
who willl correlete the cperstional problems with thew research and
service personnsl of the local Projeet (all legal responsibility
rests with the Bistrict)

Exnmglel:

(1) Urine exeamination for Fluoride
{2) Breath samples and eir samples for radon
(3) Pl monitoring
(4) Urine and blood amalysis for Po
{6) Instrumentation (elsctronics)
{6) Spot snalysis on the ground {plant)
3. Eesesrch on request from the District refersble to warious legal
problems as they arise
Examples:

(1)} Fluoride mmd other sxposurs
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icope of Program, 1947.47 2.

4, Hesearch elong very broad basic 1lines lssding to the evaluation
of

(1) the mechanism cof rediation resction on bloloticel systems
end tissues

(2) sarly detection of redimtion damige

{3) the mechanism and pharmacologzy of yrenium end uranium compounds

(4) the motsbolism of werious radioactiye elements and fission
products

{5) ths purificetion end meassuremsnt of mdloactive isotopes

(6) the eztablishment of the blological 1ife (in contrast to
the half 1life)

{7} the distribution, metabolism and estyplishment of ths safsty

factors in the production and use of the wveriocus radiometive
laotopes
In order to insure a continued intsrest in the program by pro-
feasional talent of a high order and to insure thy bett servios to the
Distriot, it will be mecessary to convert the Project from a production
status to that of an acedemic one with & close integraticn with the res-
pective departments of the Msdical School and Usiversity. The Project will
be organiiod a3 a Medical School Department with all the privilegea per-
taining thereto for the personnel, including greduats credit to qualified
advanced students who may partioipa_‘u in the program. ¥Wherever possible
specific problems will bs mssigned to permanent University perconnel who
are perticulerly qualifisd to oarry out basic research in the field in
quastion.
Examples:
(1) effect of irradistion upen female reproductive syatem
Heckel {Gyn and 0b)
(2) effects of irradiation on heematopoiotic system
Lawrence (Medicine) _
(3) effects of irradiation upon the mele reproductive system
Mason (Anmtomy and Eistology) :
(4) Genetios and General Biology
Stern (Biology)

(5) eflfects of irradiation upon protein metabolimm
Morton, Kider, Dounos, ¥hipple, Bale, Alling
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