pts docuzent
2ined iz

GOHT 08

PRCOPOSED BIODLOGICAL EXPERIMENTS
1951 FIrLD TESTS OF
ATOAIC WEAPONS
PEEPAFYD 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 Chicngo
and
yical Vsrfors

The Paonel on Bilological and Medicel As;ects of Rediological

N
LAY
88 3
BEST COPY AVAILABLE 3 3 .
- N
So
R ud>
N 00 < m
Lacling the ﬁ 9 Q ~
s, eotents i o 151 ~
340 (n.a m [&]
orie = p_romuued 3 S
7 e 1 lxﬁwx Crlniitial illed under Qg - §
US DOE ARCHIVES é’ = \\
326 U.S. ATOMIC ENERGY =5 Al-%
COMMISSION 5 s s 3
X Hia g
Oa @ é; @

\| RG _D0£ HiS ToRIAN _(DEM)
\Follcc{éon /32 L
= gz 7 ot

Box 3342
Folder &# 5
| DO% AREHIVES <7 &




© b
% 0 0
ord o +2
[rs | = [} 2}
1 [ 5] i @ LS [}
I ER] RS o 42 $4 Ko m
2 (O 3 wd o a
! oA [0} ™ 4. ] +*
W 4 9] £y o o L [ [
Ka " V) C .4 i R i Q
el it &~ Y ol
- 3] 7 i 6y ) G L
i u Cj 0 - 4
ja © ot o Q 7 £ o
G0 +d ) Q +? ~-] 0 m wrd
&) [3) o o=t -3 o 1G] Q .
o D [ + € e ) e
[ o 1 £4 4 , 2. in )
.qu G p= . £ w3 < s o v
R [ (o] ¢ o i Q 3
{ %] [0} 42 Q '
~ ) I © < A o4 - :
r 3 el e m ) [a] ¥4}
" 3 -1 A~ oy ®
P o Ca 4= e -3 » w0 K
kY [e) tl 42 lu] o] & Qy 42 ) J . 42
: [ Q 19 [} w3 S .y &} Q ;
e 1! o 3 mn H Q o [ +2 £ &
3 - o 1 o @ ot o Tl (o] O,
5] 5 Ly ® o O 7 8 0T <4 Fa & or! =
(U G R | 0 5P SR T 0 ~ Oy
13} i 4] - o4 R m ord @
() <2 ty o Q +3 L] 4+ o] 4 Q i 123 o +?
bl o e 1 + jos] ol o 5] 42 -2 4 o5 O o
s} @ (o] ] ] 9] e o A oy o
(&) 1 © T3 o & [é] [&] [0} 0 o o 2 >
; o & o m £y Kt 0 & o R . ! H
1 = P [ ’ 8y 23 &) 1) G I3 O o i (o) vl
] (@] 84 " i R G 53 <
o) Q@ 2 Gy I} £l =S o e e lnd & 3 ©
© K (4] (&) 0 ) ¥ [4) i o ©
o +2 e} ) Q 3] - o m ! oy
0 [0] o Q G 2 o 0 & ti) [¢] R <
i Kol Sy o 2 v} 281 -1 NS - 2
5 432 4 L) Ty Q 4
A s - el © w & 5
-3 e ] ey o] KA ¥ -+ et (8]
9 ) o} oo : o M 9] 4 m e 1
e £ ] o) BRI —~ i [ &) :: 8] )
an L T 49 -4 £l ri o ! o V] e
o th o) Gy (¢] b ori ] » 2 ]
4 = g (0] o + 9] o] i o
i [ +2 . uy o] O T, i y o 4 o]
43 ¢} = i + @ o} Re 3] [0 - W 4 & -2 e
Q % i o 3 a2 N ) “ -2 0 oed o ! oerd . o
. e [ ¥ P o -t ke nd . =
5] 42 N Q o] & ) T o p ol 42 -+ o] o) 4 D
§a 0 w2 .mw ¥ W e % i [ i 0 o 9] @
o) £ o o) ¢ [ e 42 o G & @ £ [¢] Q
(8] ] srd i ) [v] el % e} 42 ori £ ~{
Y T4 0] Q +) 1] [ [} [¥] 4 m Kal i Q
6] [ s © 9} wu K o < o] (sl ® 42 1) 4 = Al [
3 [*] Q ol ¢} 19} K Q e 9! ' AL 7 D o O
R i 3 [a} [ o 3 ! 4 ) <} 43 -2 et ) o o
) (3} e < 29 s 5+ i ! + o +
R ¢ o 2] e £ o) LA €y 1 6] 5] )
= ] £ e o el €imy 0 q o IS et
ot or y ; w) G s o} 4
-+ I + (92} £ vy » £
o} o] 4 W o] o 4] 42 [ S 4]
34 Ke) 9] o ® @ o] ai b T
il N (20 S ot [ Gy e
0 + 43 Q - (4] o3 2 -
o (] [N ! \ : i Y 2 Pt
2 LY ; o s AN 3 o) o
2 3 [ fus! G Q O - 2 S




s R C.
Cotontion preduse dimnge uneraciad frem laborctery inforrmziion. It sheuld
be here peinted out ithet meny of the biclogical effects rsporied or chserved
ugon organisms at Hirvoshime, Nagzsakl, end Bikini for excesded these which
would bs expected on the basis of date availeble from instrumentation at
rinity and Biuini, es extrapolatsd a2ad interpreted to aress In the actual
bembed citles. Whether this re v-zenta & decreased instrument sensitivity
oy response due to icn saturction conditicns, merkedly incrceasad blclogica}
response to the sere ghenomenon, other operative mechanicms, or a c¢ombinctlon
of sny or 211 of the above res ons2s i3 £t ~resent son tmansversd question.
Thevre is conslderable nead for further laborrtory work on fect exposures.
Data from more closely controlled ©tiological and physlesl tests appecr
imperztive to answer this problem. Froyer correlatlon and comrerizon of these
teciing miethods might give mutuzlly supporting dsie.

Vell "eelibrated® tost orgonisms at resent 2 err to be mice, cevn,
Dresophila, and Tredescantia. If a second memmalion s_ecizs ap earad
merdstory considerable "ealibrotion" work vould heve to be dene regrri
of ths cholcs of memrel to be ugsed. The cholce weuld probetly be boliizon
rat3, homoters, or guinse pigs. It is not believed thrt sufficlent
exists upon the response to radiaticn to consider other orgenismes wel
"ealibratsd.® Acceptence of this view rules out dogs, cats, goats, shacp,
end swine as itsst orgarisms. Due to the confusion concerning speciflic
tissue or ovgon 3ystem quantitritive ras.onse in mowm ls, the best criteria
for observetion of these mammels <wsuld a. ear to be zcute lethrilty, lengevity
as reflected in the mean 1ife spun of survivors of acute lethal effests, and
so2slbly genetic studies of thezs survivors.

Mampmelien exerirents visuelized then consist of expesure 2f rezsonably
lorge but not unwieldy groups of zice {znd perhzps one other mermal to Ye

celscted as above indleceted) in imiadiste proxlnity to physic-l meacuie-
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redictions, and all would e afforded blast protection. Immediately sftsy
detonation, thess snimals would be sicked up and raturned to the bose erimal
laboratery for study. Study would nerely consist of frequent observoticn
to deternmine il time of death in acute lethal effscts, with the possibtle
cticn of 3 enrenases for future histologic study in thoe Undted
Stateg., Suuviving enlmels would be shipped to a laboratory in the United
Stetes e a later dote for lengevity study.

If it were decided to study mammzlien genetic effects, it might be
necossary to expose a few rore animals, females of the species, vre-

seved meundatory to brsed exposed females., This would be to

(3N ]

gnzevilty studies on gurviving females thirough the

en of obsisiriczl and post-pertum fatalities on the date.

on the other hand, 2o good reaccn vwhy the surviving nclces
covid not De used for breeding and longsvity studizs. At any reie, Doctors
Donold R, Cherles (Rochester University) znd V. Russell (Ock Ridge Netional
Lavoratory) should be consulted pricwr to making a final decision as to the
velue of o genetic study on’survivors, If studied, the memrals should be
brzd 2z geon after sxlosure 28 possible to determine the percentege and
tyres of muesileons, ard then bred leoter to determine recovery, if sny, with
sulzecuent moioratlion of gewm colls.

Buposuve of szlectzd corn gsed should be vndertsken as a blological test
since thig ig 1desl meterial for work undsr difficult conditions. Detzils
in thiz motter should be vorksd cut with Doctors L. F. Rendolph (Cornell
University), E. G. Lndercon (Califorria Institute of Technology), and L. J.
Stedler (Universiiy of lMissouri). There is considersble data aveileble
from the corn exposures =t Bikini, One of the iters of interest 13 a ligh

rovn from Bikinid ex ogsd gaci,
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portious vith J-rays. Pre-teast detc sheuld bs obtained as to whether ob

rot such effzcts con e seeursd vith neutrons alone or with mixesd rolictiona,.

This date eonld bz obtzined from crelziron or shislded and wnsidelded pils

experinents.

Droso-liila sheuld ke, expesel o goretic effzcts studied. Thuse studies
shovld bs done almogt immedlzstely ¢ ftey exgcsure. Sufflelent data sisecr
1o be lnmom to enstls the czlculaticn of the fluxes of neutrons and grima

reys from a study of the doalunart icthels and the recessive lethels indnce
in ex_oged Troseoohiles spszm., Beczuse of the differences in relative =fTielency
of neutrcas and gemma raye for the rcduction of these two effects { 3 to

for dominant lethals and 1 to atout 0.7 for recessive lethals) it =zhiould be

possible o find the proportion of fast neutrons to gzmma rays al the point
of wxzozuw This data alone weuld be of value to the physiclst zo 2 cliecl

azoiost iz wozsirernents by instruments. Genetic studles with Dioso hila
snould 3tert wilhin a fow hours zfter ex,.osure. In this case, tle follovding
indlviduels showld be consulted to mapn out a detalled program. Thsy cxo:
Doctors H, 7. Mllar (Iadiane Uriversity), Curt Stern (Berkely), nd U.7.
Spencer (Vocster Coliegs, Ohio).

Tredecenntia would 2ppesy to offce infomeaetlion of considersbls interest
i1f the plunts carn Tz obizimsd ir flivor ot the tire of the testz, siiice i%
hos besn anitensivel: atudicd with wegzzd to efferts of X-reys, gemre rerg,
and f:381 neutrery of 22fferant suergis3 by Doctors Kerl Sex (Herverd), Noxmen
Glles (Oak Ridge M ticnnl _abor tory), end D. G. Catcheside (Carbridzs
University, £lznd) end hiz eo~workors. Some of these individurls should be
consulted regarding feasibllity.

For the moment, furtier tests de nct up ecr 'racticzl. IT ip well to

emphaglse, hewever, thotdhis perzr rovrrcents srelimincyy thinkdrz on this
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to the testing. Meny persons will present other plans or fragrents o

Hy

plang, sowe of which will have meris. lor example, it may be thet sericus
conzideration should be given to the vee of sclected miero-organisms,
cauce of ihe 2ase with which staiisticelly significant data eon be ott

~

In view of thes hizh registance of most nicro-organisms to icnizing redi-tiong as

Z
compoved to thot of higher forms, their usefulness would probably bz lirited
to ziecs clusa to the hypccenter. It would appecr thet blest and heat dameg
nizht make this Imprectical. It is well to caution, however, thet many
olsns will be propoged which may well be of grecter financial end sratiel
maznitude then thisz, btut thase shculd be examined with extreme caution.
A swell, coovdineted series of tests, run upon a sufficient number of tect
chjz2td Yo b 3£?tisticall" simificent yet not unvieldy, will be a much
ement with more gratifying and justifying resulte.
large znincls vhich zre ot well "ealibrated" and cannoct be
ec3ily shislded from bHlust or radiaticn, testing éertain physicloglezl,
peychiolozicel, or eytological resicnces which are not yet guantitotivaly
established with exszctness, or other srocedures of grecter magnitude but
hased ugon less well understood reactlions would be 2 waste of time, monszy,
effort, ard aspace.

A congideration af the facilitlzss envisioned 23 necessary for a

i rppin )
program gush a

2

abuvz syoroscd sesms adropos ot this point. As fer as

1

the corn rroblen ie concerned, this recuires only the procurement of
gufficient corn secd prior to enbrirketion for the testing site, the packaging
therecf, exposure,ond esllection for retuim to oorticijpsting institutions.
As far as ths Drosorhile, Tradeccantia, end mommelieon studies are conceraned

H v 2 b4
a 1ittls more elzborste orgonigzetion end feellities mmst be availsble, To
get well stebilized test onimals cnd flies, they should be zcclimeted in

the test elimric vell in advernce of the to te. fter the tert, they sheuld
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Yo retalned and otudied, at lerct initially, in the seme erec. This wi
necsesitite a combined laborsiciy miliing ond animal hcuse at & shere biged
installatior in the test erea. Such a fucility could be esteblished In one

lerge Quoncet hut or T-53 Building =rd would provide working sgzce for (e

entire blclesleal sroject deseribad above. It night be neesscary to alr

condition the building for ths te:t cyzanisms., This shovld invelve a cou-
glderable ancunt of pre- and post-test work in the test erea by individucls
concexmied vwith the wiricus experinents. The mumber of memmels contem;:lcied
cer test is around cne thousand end n-t over two thousend., Mice dentt tile up

much roconm or require tramendous quentities of food, so the logistic _roblem

doss not ensery grect.

In sy event, Dsrsooration for eny roposed tests should begin wiih zn
: on lmredicte

eurly aceoytion of & plan of ex:erinents to be done, with the
inloloslorn of work Ur gscure _resently unknovm deta, and to srvovide zdegunts
foelllitler ond sersonusl to vigoreusly exscute the adopted plin of setica.
2ted to blologicel tesiing duties nmust he on a ful. time besis
and have no zduaiticne) functions to exform, such as rcdiologlerl sufety
nonltoring. It ic estimoted LMt the can.lete syrogrem outlined in this

paper could be 2uzcuted oy no nore then twenty blologists, and probably

lesz, in the tess arez.
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