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Dear DBud:s

As you renuested in your letter of 11 Msrch I
hove gone over the draft of the experimental desiin
which you sent, :nd find that it 1s improving with
overy reissue,

Tke sujpgestions which I would now acke are zainly
in the nature of cleenup items, or sre cesizned to
improve the coversge of your document 30 thut it can
provide most of the answvera to questions adout the
reasons for the design, without reference to associsted
files of correspondence,

Contt hesitate to c&ll on ze if you think I can
be of further hel; in completing the record of your
experizental design,

With every zood wish,

Cordially yours,
) OR'G!M'AL SIZMED BY
ROBLEY D. EVANS

Niobley 2, tvans
Professor of Physics
ROEi1nms
ene,
¢es H,D,Bruner
A, M.Brues
- W.H,Lunghen ,
- ﬂ.A.Blair
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Baheosl of Veterinary Nedicime
Taiversity of Califernia at Duvis

Califerxia
LANL] Brchives
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soxne A-22-019 S5 < L =
To; - Oalif(est-c5, ~  MSTOR

Iz Nay, 1955, the BRANC, Divisien of Blelegy and Nedicinae, requestod
that the existing kemnel fagilities fer Prejest Jlo. & be censidered as

a pessille site for a study ea the offect of Sr’ ia degs. Om July 36,
1955, the follewving prepesals wers swggeated:

1. that dogs be treated elsexhers and returned to this ksanel
for life-span studiea, er,

AEPOSITORY Karsk, 1960

*
FOLDER Pavis

2. that the kemnel be expanded to previde beth treatiag and
helding fasilitiss ta scoemmadate 70 mere dogs.

It was reguested that this preposal be revised indes an
experiment invelving five different dese levels of Sr’ im 123 degs,
or 4f poasidle, 250 dogs. Yeor ma uadertakiag of sucd magaitude, the
oscperation of several lakerateries vas seught, and a sesond prepesai
wis sdmitted, om November 11, 1956. Tae bduilding showld be large
wough te secemmedate 50 dogs (10/40se lavel) under treatmest wmtil »
qeata of 250 treated dogs would be reashed. Of this mwmber, 128 wewid
be sasrifioed at differemt ages and distriduted ts variows ladsrater’.es
fer socperative stadies; the remaising 122 dogs weouls be kept at the
Prejest & bamnel for life-epaa stwiise. The fillewing laberateries agreed
te participats in thia experisent: oseveral departmessts 12 the UWaiversisy
of California Sekeel of Veterimary Medicime al Davis and Doamer laberstory o
at Berksley; Badietielegy Laderstory, Universily of Utah, Argoans Fatiemsl.' '
Jloberatery, (RMelegy and Ioucuo).,\ud AXC Lawgrutory, Vashiagtos, D, ¢, 4
After a series of meetings and discvsaiens, it was wsanimeusly agrees by 5"";‘}1)
those attending that s projest site vith laveratery facilities would be 7
necessary to sonduot the prepesed experiment preperly. A d-acre sits, {or ™ fe
Piet B-h, Arsstromg Ramsh, University of Califernia. Davig, wes R
selseted, and the Desn of the Veterimary Scheol assigned this ares te N
the experiment. University approval was granted, and s third prepesa’ ‘{:wqc ‘31'
fsr the ealarged pregram vas submitted on February 24, 1956, This pre~ /o :
pesal ws appreved, and eperating funds were received ca July 1, 1954, iu"r;
Thg pregrem vas dosiguated Projeet Bo. € and esatitled "The Effests of et
8xr7° Admisistad during the Grevth Periesd ef thi Deg,” Perscasel were
resrvited and prelixisary comstrustion plams wire drswa wp. Astual weai-
isg draviags were started after Jamyary 1, 1357, wvhes. the niversity
reseived smsstrustion funds, While plaas for cemstrunctiom were in pregress,
ths program was again reviewed, ix Juse, 1957, and {t wvas requested ths3
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beth the zise and seepe of the experisest br axpanded. It was requested
that fasilities be smmstrusted for treating sppreximately 250 degs and
mumumoumw#umuuwum.mmurn t-
seats inslwded: (1) «ix 8r inggstiem levils, (2) eme injected 8r
level, and (3) five injested Ra“" levels. Txis pregram was agreed upea,
and the prejest site was {acreassd frem 4.0 to 5,7 asres, Availadle
camatrustion funds weres used to sawplete the first treatsent bullding and
additienal facilities. A metadelie-type treatment wuilding for 60 degs
vas eampleted 1in Decambder, 1953” Puring this peried, ylet sxperiments
vere sontusted en eontinneus Sr” feeding of ”gs and en seleotion of

the MMghest dosignated dase level (1.83 ue 87" /gn Ca 1ia feed). The
results of this experience were revieved ia Juas, 1939, This mooting
served 14 assizilate and iantegrate all previeus suggestiems aad experismse
to £ te a lamg-term %nt iavelviag the ingestiom ant imjectiem
of 8- aad the injeetion of Ra“ ™,

T™he falleviang persens participated iz the develepment of this experi-
weatal dexigu:

of « Dr, R. D, Kvana, Dr, A, N, Bruas, Dr. Vv, B,
langhmm, Dr. L. ¥, Tattle, and DOr. K. A, Blatlr,

!4é4_A&s:&:.!l:zlzsgszzsssézn = Dr. E. I. Bruser, Mr. D. M. Gardinar,

Dr. W, Claws, Dr. C. Duahms, and Dr. C, Dunkag, and Dr. P. Pearsea. 9.
Defease Atamie lam Agengy ~ Capt. J. Dartem, Dr, C. L, Hansen, and
&&&Eﬂ%ﬁ = Pr. N, Makel, Dr, K, Forepan, Dr. J, I,

h.rm. . ¥, 8, Dr. Ro E. hmc and Dr, N, A. '.lmm.

raj Utah = Dr, ¥, 8, 6. Joo,
. . rv. br. C. ¥. . N e ¥ s“r. Dr, C., R‘f‘l‘.

a “ - Dl’. ‘. c. m. ho .o “m.
. . | XY « d. R, “. Dl'. i, 1, M‘r| and

The fermer title, "The Effests of u” Adxinistered Duriag the Grewth
Peried of the Deg,” will be ohanged te:

PHE KFYICTS OF CONYDNNAL S2°° INGRSTION DERING THE GROVEY
PERICO OF TRE BRAGLE, AND ITS RELATION %0 22® porzcrrr.«
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2. FYNDAXDTAL CONCEPT OF TNX DXPERDMN

g- ot the oxporhut hinluu- of the relative taxieity

of B2 . aspest of the progren is based em
ssntinnous uguu- of B2 tr- hron the enset of fotal cssification

(2 days after matiag) ’m sarly sdultheed (18 moaths of age). The v
relative texisity of 8r° ingestien iz kumans say then be ostimeted 2y

the fellevwing appreximete relatieashipy:

90 90
~ ®
Rwaan ﬁ-l. ﬁ., w ”% h“l. ﬁc! w

I~
A~3 8
S ) X~ A (8/2)

T™he Davis Preject will previde estimates for B and C, Zetimates of
A will be derived frem the results of ether inveatigaters,

3., SELECTION QF BEAGLES AS THE EXPERINENTAL ANIMAL

Preactical experience in the care and masagemeat of a large dezgle
solony has been obtained over the past aime years., The physical
sharscteristies of the beagle previde a reasemadle daszis for estimating
rediation eoffests, Thelir body zise, bone structure, metadelism,
pathslogy, and life span are sufficient from an irradiatica staadpeiat
to peruit a mere aceurste extrapelatiea to kumans than would be pessihle
frea ssaller experimeatesl animals,

b, Al .
A. Defixi¥imm of varmes W

1. "Dyge lovel” ~ smeuat of a designated treatmeat. v
— — A 4

2,

wio%}v”’w

Thmas sases of internally depesited radims are dwe mestly te hrief 4
axposures ea the erder of 3 yesrs, vith aduninistrstien e«dthey by re-

peated intrasvensus injestien or Yy reughly cemtiznsus srul ingesstien, Te
thuu-ohcw.th"hrht exposure” in deogs is te be a series of
1ajestions over a peried of § meaths (apprex. 3 human years) frem age

#-nmuu-%m redime dogs are to be saged from birth 12 the
same manner as ths Sr” dogs. COPiED EOR
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insert for page 3

2. "Group"™ connotes a litter of rups entering the
experimsatal colony simultaneousi¥. A%l SILC a'group” or
litter 4s divided among a series of dose levels, thus
M0352, M03S3, and KO3S4 copstitute a "group® and wvere
injected on the sames day but at differant dose levels (S2,
S3, and S4). At Davis all pups of & g.ven litter are
necessarily at the gage dose level. Thus a "group" of
Devis pups might be SLFO03, SiP0O4, S4MI5, S4M06. 4 T"group"
8%t SIC bes the same "consecutive crdez™ or "dcg number®
(03 in tke example used here;, out a "group™ of pups enter-
ing the Dzvis experimental colony has consecutive "dog
rumbers® (03, 04, 05, 06 in the exampie., *Group’" has
a~ explicit technical mearing in the fI{ design, but in
*he Davis design ®group" is syponymous with "litter®,
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c.

A,

R

. .« -
- & i s luialoma

Iy L
fM?..uc"f
3, ‘Serigs” - refers to experiseatal prsesdure; 1i.e., isotope W

and route of administratica.
Sasrifice dogs will be selected from s given dese level in susk o ha
a wvay as to adjust the sex nuo,\u slose to waity as pndhlo./\:'g:;: ,,,ﬂ,

Genotie differemces be dose levels will be sinimised, but '
differenses vi hu ovels showld be maximised, This will -

o assenxpli as fellowe!

1. Purehase of healthky puredred deagles represanting differeat
‘dh lines.

2. A sale vill breed ealy ems (1) das por dese level, :

3, Pareatal sisters vill be distributed between differemt doee
leynlse,

&, A dam vill vhelp her first and ealy litter of experimental v
dogs after reashing 14 peuths of age,

Neme of the sxperimental degs will be hred; comtrel and treated
upmuuurlmauammmmwt
1life,

S. IDENTIFICATION OF EXPERINENTAL DOGS

At birtk, sach Yxperimental dog, dead or alive, wvill be asaigned
a five~digit nmsber. Mursiag pups will be ideatified by hair
slip uatil weaning. At veaniag, the identificatioa number will
be Sattosed in the sars as followss

Card e AR CAs 2L
1. Lefy ser (treetment,sad dees Jevel):
-M\
1st uut e lotter D = ingested streatims  Kkesid,

8 = ujuhd strostimm
ks w“u radinn

X = other Q
2nd digit -~ dese lovel 0 « sem ﬁw«: ) . L
T 0.3 = level 0,3 ConTinl”
1 s level 1 ol ol il
32 leved 3 ot it
b« lovel &
5 elevel 5
Right pex e order N
3rd digit ~ N « male o
k .‘,_W F = fomale i '
(coat 220 Tenc o4dhin.)
48 and % digit -~ dog numbar vithia a dose level 4\
3;(,,_” c.aowrf ‘
ai’SLC- & waddad ¢ o Tosie. COPIED FOR
xw u- - 00132357.005
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Nor tévMM«C&&L«‘/FO 1so (bt Wal Zlee, <
A& ptiie Jﬂ,.c_ ascmai d\,dz{rﬂ’L"’? 1w Lak,
Aseeesch m‘.e.'& calme.thao M w}
i(&dcda,‘dqtu..uc_ FOo3 Sy | W""‘

3. el porst? g 3]

/?\/ “deg

Left ear = BA (treataeat; dose level)

: Right ear = 703 (mex; deg ae), or,
,,—A\\\;?” 1q“u¢nu4uu-u-a-.uﬂ%\ A

A,

3.

W“\m N:Pl-rv

C.

2.

L

cOFIED FOR
WoeT

Zsek rev of eages will be assigned a specified dese level,
Dogs withia a eage rev vill be retated to minixise inter- v
mmmmom.

Pre ond beevwle.
4 N’ be resndesized in cutdser pens) pea A

lmtt- aet u-uzy a givea treatamt,

6. ZACTORS RELTID TO TIRATNENY

s 2nd toi ratic(Ble of bealeon? abous),
226 effoe anticipated to be depeandent oo {ﬁ&tﬁ
dese rate.

lrw and Ra
tetal dese

Retantion will Ve estimated by whele-dody cowatiag vith a
bremsstrallaag detester salidrated vith standards aad phantess,
Whale-body sounts wvill be ccadusted at periodic fatervals

t the 1ife of eash dog. Reteation vill be further

asssy of sasrifieed dogs. (™~ ot

A comstant 8r%°/ca"C rutio vill be maiatalned ia easd ;’&#‘;’L

threughout gestation and lactatiem until the degs are 18

peaths ald. Tasters related to calciwm metaboliamm (quantity

m quality) w1l be maiztained reasossdly coastaat tarouwghsut
o::p‘si.-ut. and all dega will receive the same stable

diet,

The experiment will preceed vith the iagestism series, fellewed
¥y the injectien series as fasilities beoems avalladle, The
existing animm) belding quarters, coatainiag five rews of
metabelian eages, will be initially uwsed for dese levels 0.3,
2,3, 4, and 5, The axpaaded aree of this duilding Wil
handle levels 0 threugh 5 sisultanseualy, vith cemtrels placed
at twe different lecatioms,

Netheds to keep arrers to 2 ainimmm vill include use of trained
perssmnel preperly swpervised; ideatificatien of all utensils,
fasilities, data sheets by ¢ode (marker and eol.% aad

saintenanee of an errer lag as wll as a recerd of all experi-

sental presedures,
The guiding philesephy of the pregram vill regard esch deg as :

an essemtial 11ak ia the study of rudiatiss-indweed sequellss, {
m,umue. therapeutis, and smsillary studies vill be

Mwwﬂ 3-&&%"%%%«7

a«ﬂ le Lelewnlid Cotialiogon q“a4“¢
f-c“, MMQM.!:J W@J—i}#% 01323370064&.
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perforued to emsure tht clearest pesxiile wnderstandiag of
treatment effects, The recognitian of patholegical syadromes
includes appropriste clinical, suoclirical, and autopsy preo-
cedures, In the event of terminal iliness, s dog will be
sasrificed shortly wefore death,
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S€ERiEs at"
. (M M :b: m MA‘&»MM
g g e g e

‘?‘sw"wh; nlr”/pca (u-nanl»r”m.
knh m fasrifies __1 Dhet

s ] 5 1.500 u ,
v’
» % ) I 090 é
3 » S 0167 2
2 3 s , 00556 0.67
1 i3 s ' 0.00926 i o1
0.3 » 10 0.005 0.02
° 0 s A ©.,00000 0.00
220 (¥ Sebieta)l 280

ppusnATL i e e,

:
BE?

/
3
- ) ’ e 7T S v
Subtetal 29
m o o g2 (8 seti-mmmtlly injestions starting after 1h meaths
: ¢ uLI’K um)\am,ﬁ af/ia%lg-fc._) N
Do e 2 To M Lotald Ka Kw 4«’44. 79190
53; Lot gw i) o / ( =it
99 é:.;ﬂﬁ buwﬁ- e /xg, X0 llﬂ)
3 >0 b 2.5
Y © [ 3 o.sz P |
3 p ) 5 0.4 0.28
a 30 3 Q.07 0,09
) § 3 S5 0.008 0. 45
0 _© X 0,000 0.00
a0 3 Subtetal 240
Total S

*Besed en Sr-Ca diserizinstien faster of 1.0, 10 kg dog, 12 gn aelstal Oa/kg.
**If at all pesaibls,

A Rl on alive a.:(‘w? /xmm@gwu?m
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