qpys docuzent
+ eined iz ATITmE
AO4T 05

PRCPOSED BIOLOGICAL EXPERIMENTS
1951 FIILD TESTS OF
ATOAIC WEAPONS
PEEPARPD FOR THE DIVISION OF
BIOLCGY AND MEDICINE
ATOMIC ENERGY COMMISSION

BY
ANKLIN C. MCLEAN, M.D.
with the cooperztion of

The Institute of Radiobiology, University of Chiecngo

and
The Panel on Blological and Medical As;ects of Rediological Yarfarse

£650. &

BEST COPY AVAILABLE

e

. zcling the

sLalics.

N

It< P .

1 “ it eontents in

: - et - nronibited
veroh eannittial iUles under

ON CANCELLED
TY OF DOE/OC

4NN ....l lawvs,

US DOE ARCHIVES
326 U.S. ATOMIC ENERGY
COMMISSION

REVIEWED By

" CLASSKICAT)
BY AUTHOR)
anlbv»

\| RG D0£ HisTorIAN _(D8M)

Box 3362
Folder &# 5

2L/8/

-
RY: 0 Taene, W3rofpp

\\Collccﬁéon /32 L
= Juyg s a7

/«g

"™ | DO% AREHIVES 77



Y

R

2d

Aiecticnse ez

k)

inds of

1
§

and

=

1q
G

WU

r ccanlete

KRR
]

N
Wl

ared

ints

roin

P
SIS

-
Y

7T G

RALN
EARI

Tmn

1

e
=

[0}

I the nee

it

ism Y

Ue

icts te

ot
cict

3

%

the »lpsic

-

J.

Iy ed L)‘J.t.

~
>

ral

4 feund to be nou anme:

il

a

- denn?
2 rezn tried

b
6}

L)

n SRl
lell ¢t

¢

1

Wil

Tests

o~
G

'V\.:{

d
N
(]
P

K]

~n
L P

ied

wamnd A

CLlY

a

2rogal

o3

.
2

arc

test

the

A
by of

g
PO DO S,

.
Y.

3 Ty
S

ctio

36

kv

Io}
i)

»

b

12

K N
UL )

0YD

PR

the

1
i

on

oints

checls

ToR

21 orovi
.

T

o=

Hiclosd

e D

.
4

t

Cq
o

ursment:

TALN O
JRSROEE 4w

lons, one

. SA U

feTuYe]
fede)

1ol
el

-
=5t

-
2T

olleohed w

{

-
.

ta

i

FOOm Tl

1

he

frcom the

went

3l

]
13
o3
Lig}

FRe)e

.
oy
Ll

+1

¥y



-

)

{’
£ ool

oo tion preduze dimzge unseciad [rom laborttery inforr wtion. It shoul
be heve peinted ocut thei meny of sthe biclogical effects reported o osserved
upon orgenisme at Hiroshims, Pagzsaki, end Bikini for excesded these which
would be expected on the basis of date availeble from instrumentatlion at
vinity snd Bikdini, es extrapolatzd azd interpreted to aress in the actual
bombed citles. Whethor this ro.v-sents a decreased instrument sensitivity

or response due to icn saturction conditicns, merkedly incrcesed blclogleal

response to the seme shonomenon, other operative mechenisms, or a ¢oubinctlon

M

of any or 21l of the above res-ons23 i3 #t sresent on wmansversd que stion.
Thave is conalderabls nead for further lsborrtoxry work on feot exposures.
Data from more closely controlled vlologlcal and physlecl tests apeer
impersztive to answer this problem. Froyer correlatlon and cemrerizon of trese
teciing methods might give mutuslly sujpporting dsie.

vell "ezlibrated” test orgonisms at resent 2 err to be wice, corn,
Drogophila, and Tradescantia. If a gscond memmalisn s_eciss ap enrad
merdntory considersble Mealibrotion" work would heve to be dene regurilst
of iths cholce of memrel to be used. The cholee weuld probetly De belirssa
rat3, hemgters, or guinse pigs. Tt is not believed thrt puffieclent dula
exists upon the response to radiciicn to consider other orgenisme well
Yealibratsd." Acceptence of tnis view rules out dogs, cats, geats, shacp,
end swine as tsst organisms. Due to the confusion concerning sceciflic
tigsue or organ system quantlictive ras.onse in mommels, the best criteria
for observetion of these mammals wauld auoear to be zcute lethrllity, longevity
2s reflected in the mean 1life zpsn of survivors of acute lethal effests, and
soz2aibly genetic studies of thezs survivors.

Memmallen exseriments visuclized then consist of exposure »f rersonably
lzrge but not unwieldy groups of zice {end perhaps one other mermel to be

-‘

calseted as above incdieceted) in Imisdiste proxluity to physic-l mecacuie-

*.

— N

Dot AREHIVES



T

R N e

{F,. -3 - &“‘

z=ent sitse. Sume of these arima-s would be shieldad frem verious comjoreind

dictions, and all wonld be efforded blast protection. Immediaiely sitsr

A

detcnution, thess suimals would be sicked up and raturned to the bise arimal
laborotory for study. Stody would merely consist of frequent observotlen
o (3

to detormine the tize of death in acute lethal effscts, with the possible

L= PRI [EPOI~

ticn of Lz enreasses forr fulure histologlc study in the United

p.l. us_v.a. Ju [VRN

Stoteg. Suiviving cnimels would be shipped to a laboratory in the United

Stebes ot a later dote for lengevity estudy.

™m
b

If it were decided to study memmslien genetic effects, it might be

ceszary to expose a few rore animals, females of the species, pre-

Lo
vided it spoeered meundatory to breed exposed females. This would be to
aveid cenmoliceting leongevity stulies on surviving females through the

vozrtroscition of obstetriczl and post-pertum fatalities on the date.

s thc other hand, 2o good reaccn vhy the surviviang meles
corid ot be uszed for breeding and longevity studiss. At any rete, Doctors
Doncld R, Clherles (Rochester University) and V. Puszsell (Cak Ridge ! N¢ ticnal
Lotvoretory) should be consulted pricy to maeking a final decision as to the
velue of 2 genetic stady on survivors. If studied, the memrals should be
brzd 2z scon albter exsosure a8 pessible to determine the percentege and
tysos of muisilenn, ard then brad lster to determine recovery, if eny, with
sulzecucnt sruiratlon of germ csllse.

Frsosure of eslecizd corn geed should be undertsken as a blological test
since this ig idezl material for work undsr difficalt conditions. Detzils
in this metier should be vorksd out with Doctors L. F. Rendol;h (Cornell
University), E. G. Andercen (Californisa Institute of Technology), and L. J.
Stedler (Uuiversiiy of Missouri). There is considersble data aveileble

from the corn exposures ot Bikinl. One of the items of interest is 2 Ligh

oronoriion of chlorotic seetered plants grovm from Bikini exossd saod.
Thile 2020 of 2licwmnohod col v ko ogome 1o




L.
porticus with J-rays. Pre-test decc sheuld bs obtained as to whether o3
rot such effscts eon Be sscurad vith neutrons alone or with mized polictiona.

This dute could be obtained fronm crcloirvon or shislded and unsihdelded pile

bl
experinents.
Droscziiila sheuld b2, expesel ¢ georetic effscts studied. These studies

shovld bs done alimces immedliztely ¢ fter exiceure, Suffleclent data apjnecr

D]

40 be knom to cretls the ezlovlaticn of the fluxes of neutrons and grime

reys from & stuly of the doalnert lsthzls and the recessive lethiels induced

in ex_ozsed Drosecc-hilz spzrm. Beesuse of the differences in relotive =fTiclency
of neutrcns and gexma rays for the preductlon of these two effects { 3 to 1

for dominant lethals ard 1 4o atout 0.7 for recessive lethals) it sheould be

possitle to find the progortion of faat neutrons to gemma roys ai the point

of exsozurs. Thiz dote 2loae weuld be of value to the physiclst =5 o slecd
azoiinst iz cczsivercabts by instraments. Genetic studies with Dioso hils

should stert within a fow hours =fier ex osure. In this case, tle folloving

individusls shovld bz consulted to man out a detailed program. Thsy ezl

Doctorz B, J. Mullor (Indiane Uriversity), Curt Siern (Berkely), cnd V.P.
(

Tyredecenntic weould appesr te offsy infommetion of considereblz interest
1f the plunts can Tz obivinsd ir fluvwor ot the tire of the tests, slice it
hes besn axtensivel: atudlcd with regzrd to efferts of X-rveys, gomus rejg,
and fr8t neutreng of 40ffsrony energis3 by Doctors Karl Sex (Horverd), Norman
Glles (Oak Ridge M tionnl abow tory), end D. G. Catcheside {Canbridze
University, Cngcland) end his co~vorkars. Some of these individuels should be
consulted regarding feasibllity.

For the moment, further tests do not ap.ecr raeticel. I{ iz well to

emphasize, hevever, thotdhie persr reoresents srelimincryy thinking on this

is
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to ths testing. Meny persons will present other plans or fragments of
plang, some of which will have merii. lor example, it may be thet gevicus
conzideration should be given to the veo of selected micro-organisms, e
cause of ihe ease with which staiisticeily significant data ern be ottained.

In viev of ths high resistance of most uicro-organisms to ionizing redisticns as
commarad to thot of higher forms, their usefulness would probably be limited

to ciecs closa to the hypcecenter. It would appesr that blest end heat demsgs
nizht make thia imprectical. It 1s well to cautlon, however, thet meny

olsns will be provosed which may well be of grecter finencial end spaticl
maznitude then this, but these should be exemined with extreme cautiocn.

J-
L

d series cof tects, run upon a sufficient number of test

Cu

ohjezts o b Séftisticall" simificent yet not univieldy, will be a much
more wortssl: avrangenent with more gritifying and justifying resulte,
coting vith lerge animcls vhich are not well "ealibrated” and cannct be
ec3ily shislded frem Hlest or radiaticn, testing certcln physlologiezl,
peyctiological, or cytologiczl resucnces vhich ere not yet quantitctivsaly
esteblished with exzctness, or other :rocedures of grecter magnitude but
hased ucon less well understood reactions would be e waste of time, monsy,
effort, ard gpace.
A ﬁongidewation of the facilitles envisioned 23 necessary for a

72 cporosed sesrs asropos at this point. As fer as
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the corn rrotlen is conceraed, this requires only the procurement of
sufficisnt comn secd prior to snbizketion for the testing site, the packaging
therecf, expocure,nd esllection for rotumn to perticipsting institutions.

Ls far as thz Drosophile, Tradeccantia, ond memmalieon studles are congerned,

a 1ittls more elatorzte orgrnizction end feeilities mmst be availasble. To

cet well stabilized test animals ¢nd fliss, they should be zcclimeted in

the test elinrte vell in advence of the to te. fier the tect, they shevld
> 0
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‘¥ retained ard studicd, et le:st initially, in the seme evec. This
nscassitite o combined loborstciy buililng ¢nd animal hcuse at & shevc baeed
instadlation in the test srea. ouch a fecilidy could be esteblished In one
lorge Quonsed hut or T-563 Building =rd would srovide working sgzce for e
entire biclezical sroject deseribaa above, It might be necescary to alr
condition the building for the tes® crzanisms. This should invelve a con-
gidaerable ancunt of pre—- and post-cest work in the test erea by in ividuels
concerned vith the vericus experinents. The number of memels contem;licied
.er tost is around cne thousand end nt over two thousend. Mice dontt tole up
much roen or require tremendous quentities of food, so the logistic _reblem
doss not eosery greet, |

In suy event, osrvsgoration for eny rososed tests should begin with &

eurly ndootlon of & plan of ex:eriments to be done, with the immedicte

'

inthiotlorn of uorn b 3scure resently unknovm dstz, and to srovide zdeguste

[e]

Focilliler and sevsonnzl to vigoreusly exscute the adopted plen of seiion.
cersoangl delecstzd to biologleal tesiting duties nust be on a full time beosls
wd have no zdaiticnel functions to  erform, such as rediologicrl sulety
nonitoring. It is estimuted {1t the com:lete srogrem outlined in this

paper could be aiecuted Ty no nore then tuenty blologists, and probobly

lesz, in the test area.
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