3 TEST PROJECTS

PROPOSED NME RIOLOGY AND iEDICINE ATOMIC BOMB

A4O407 ¢

Project M-l -~ Early nathological changes in radiation illness.

Objective: To obtain animal tissues for pathological study during the
first 24 aours following exposure to intense lonizing radiation,

Method: The experimental design anticipates the use of eouipment developed
under Project 7.1-17/3S(Bi)1L at Eniwetok during Operation SANDSTONE. Four
(4) animal tanks suitable for pigs or dogs were tested on land and on floats
off-shore during tests X-RAY and Yoke, The tanks on rafts were least damaged
and most readily recovered., It is planned to place about 24 animals per
test in 12 tanks on floats to be anchored off-shore at cistances from about
These tenks are to be recovered as soon as possible after

400 to 700 yards. ¥
detonation and the animals autopsied at predeternined tine intervals durlng

the first 24 hours,

Justification: ‘ie have little informetion regarcding the early pathological

changes in radiation illness, It cannot be obtained from either the Jap-
laboratory except with great cdifficulty.

anese or Bikini data or in the
The contemplated experiments will furnish inforration in this phase of the

radiation illness problem,
n of distance and physical data to morbidity and mor-

vject wi=2 = Relation
tality in snimals.
Part a. Air blast study.

| Thermal radiation study. BEST COPY AVA”._ABLE
Ionizing radiation study.
Part 4., Combined effects,

this project are essentially four-fold and

OF ENERGY DECLASSHIC

o Ibbiective: The objectives of
s [2 relsnte to the subdivisions of the title, Parts a, b, ¢, and d. An attempt
3 g g . Wwill be mede to determine the relative importance of blast, flashburns
H gggg =z jfand i?nlzlng radi;tion with regard to.morblglty and'mortallty in geveral
;51§§U gg animal specles sucn as mouse, rot, guinea pig, rabbit, dog, and pig. The
§‘§fa§§5§n individual objectives are as follows: :
78825851
g;g;ggég a. To study direct air blgst injuries in several animal.specée§ With regard
§§§§§§§5 to peak pressure znd duration of shock weve, clso mechanism of injury.
w3inei<z
33::ij§3 b, To study the relation of mortality to surface srea and degree of burn,
3 To corrclzte the pathological skin changes with the intensity and ruality
S‘ - of the thermnl rediation., To compare the physiological changes in skin
g%\ § produced by atomic bomb fiashburns with laboratory produced flashburns,
2IE~L 3
g 23 éﬁz_ ce To study the effccts of ionizing recdiation upon several animal species
81 35 at various distances from the bomb cxplosion and to correlate these effocts
Zs 5JE with intensity and ouality of ihz radiation, also to compare the known
Egj s & mortality of the variovs =rind species from 1,200 k.v, X-rays to that of
J§<z 23 stomic bomb lonizing re llation,
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d. To investigot. tho combined offects of blast, thermal and ionization
radiation upon similar groups of severcl nnimcl speciss as used in Parts
a, b, nnd ¢, 4n atteapt will be made to determine the contribution of cach

- N

of these factors to morbidity and mortelity by differentisl comparison.

dethod: It is plenned to expose large groups of several onimal specics
to give stetisticnlly rcliable dnta under the following four experimental

conditions,

a, Lxposurc to primary air blast injuries in cages designed to give pro-
techion agninst thermsl and lonizing radiation,

b, Dxposurc to thermal rodiation in cages designed to protect ageinst
blest cnd ionizine rodintion. These studies will include the susceptibil=
ity of flashburns complicated by lonizing rediation to various orgonisms
as staphylococci, streptococci, and clostridium specics,

¢, Ixposurz to ionizing radiation providing complete protectlion against
blast cnd therm:l radiation.

d. Exposurc to the corbin:d effescts of air blest, thermal and ionizing
rodiztion in cemges designed to give indirsct blast injury protcction only,
Studics will also be mode of the normally occurring bacterizl flora of the
respirstory, gastro-intestinel =nd mucous membrane surfaces of these animals,

After cxposure the various groups of «nimals will be rumoved 2s soon as
possible and returncd to the broading colony (see Project 6) for study and

disposition. Most of the animnls will be autopsied at predetermined in-
tervels to follow the physiologicsl =nd pathological changes related to
the sevaral types of injury. It is caticipabed that few, if ony, animals
will be returncd alive to the United Statues. However, o very large number

of tissue specimens will be preservad for study. It will be necessary to
autopsy a rather large number of dead animals immediately upon recovery.

It is considcrzd bhot this can bust be done aborrd the laboraztory ship

(see prrograph 4). These studics to include the bacterial examinction of
the respirstory and pastro-intostinal tracts,

Justification: Czrefully controlled aond statistically rellable tests cor-
Telating animal morbidity and mortality with type of injury and distonce
are indicated in order to relete laboratory and fisld test data. The
Bikini tosts arc insdequate for this purpose since too few animeis were lo-
cated st any one station and factors other than distance varied markedly
from stetion to stotion,

Coimznts:

Part a, Cages suitable for the oxposure of =znimals to direct air blest

sffects were developed -4 Inyolern uncer the direction of Captain R. H.

Dracoer prior to Bikini, lModiiicetions to isolate the injurious factors
er Yesting of the ccoulpment,

e TA T 4+ P o RPN FRs N M
arc picnnec uogcth;r‘ with furhic

Part by The thoro1 s o« &1 and Trietok form the background
for this investizcs.on 1, horaiion has o lsc boen arranged with Dr.

H, ©. Pesrse, Univoreic ~f wochestor, wno will assume the major responsitil-
ity of the flashburn soudy nd supply seversl assistonts. .

¥ nuce Recuired
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Parts ¢ and d, The cxtcensive studics of the Bikini animals and lethal dose

studics in various animel specics at NMREI will be invaluasble in thesc phases
of the radistion illness study. a strain of mice is being bred at the

NIEI which is hardy, prolific, end presents a uniform response to 1,000 k.v.
X-rzrs, Comparable rat, suinez pig, rabblt, dog and pig breeding stock

can be obtained,

Preject k=3 = Effects of lonizing radiation on biclogsical winrfare agoents,

Obiuctive: To study the reaction of B.W. agents to ztomic bomb lonizing
raciation with r.spect to survivel and genetic chanpos.

»

Mcethod: Sclected B8.%. zzents will be preparea by the Chemicsl Corps, Camp
ctrick, for cxposurc to ntomic bomb lonizing racdiation., This matorial will
then be exposed in containers similer to thosw usad during O;v*;tion S&ND-
STOIE. Upon recovery this material will be removed to an isolatud livora-
tory for study.

Justificction: Since B.Ji. 2gunts ond aJdi. agents might be employed together,
it is import-nt to d,,vrmlng the effects of ilonizing radiation upon B.l,
zzents. It is knowm that o heavy dose of lonizing radiation (25 to 50,000 r)
will kill a larsge percentagc of most bacteria. lowever, little is known
regsrding the virulence of the surviving organisms or the effcct of smeller
doses of radiation on the particular orgnnisms under consideration.

g of blologic materisls both st Bikini
sure of this mcturial without hazard.

ctok worc broken open in spite of heving
lOJ 101Ile

Commont: Expericnce with the pzcl
and Zniwetok make possible the expo
fone of tho containsrs used at Zniw
been pliced very neur to the borb 2x

Project imf — Effect of lonizing roointion on resistnnce to B, asents,

Opicetive: To study the resctions of experimental onimals roco
1othel amounts of ionizine radiztion to BV, agents with rospec
tznee to infection +=nd pathologic:l chargcs.

ct b

viothod: Normal excorinuental animsls will be exposed to sublsthal dos:s of
atomic bomb ionizing radistion and then cxposcd to B.. ogents in isoiated
laborstory.

Justification: I is known that the susceptibility of leboratory cnimals
to certrin pacterial infections is incrersed by wotal bedy irradistion,
Also on: of the scrious comnlicsations of radistion illness is secondiry
infection. These facts sugzest that B, . rgents moy be more coffect ive if
corbined with sublothal coscs of ionizing radiztion., It 1s possible that
sme.ll dosvs, producine 1ittle or no symptoniatoiony, may exert a mark.d
worativeiy non-virulent orgonisms. This

eifect on susbpptL0¢¢lt to co
project is planned to irvestips

L. thusa orovlors.

'DI-O ‘I“Ct 1‘-5 - I‘Jfo g__v]_f’\'ﬂ- P '

Objective: To expco it o2 aronte o <5 offecis of an abtomic bomb
vxploolon (blast, -i. 7. o0 oot TROAGRLION
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Methiod: It is pls nod to expose simulated BJYT, agents (rqrm¢wss organisms)
as o contamination of building surfaces, plants, soils, etc., to stomic

borb offects ot scvoral distences and afterwerds collect samples for culture,
b minimum of effort will accomplish this oroject. Ko complicated logistics

are involved,

stificztion: This project supplomoents the information expected from pro-
jects =3 and Ji-L,., 1t is dssired to cuphesizz the possible important rola=-
tions between A%, snd B.W. These projects should be retionally considered
and not disnisscd becausce of fear of B.'. agents,

The effoct of ionizing radiztion on oral tissucs and structures,

Objoctive: To determins the pathologic effects of lonizing radiction on
—— e e p o 53

ora: tissues oncé structure including the jawbone, tueth, dental pericsteum,
dental pulp of experimental anirrls on 2 normal ond cerlogenic dictary

T PRy Foe
TGN .

?%tV : It is plenned to study the oral structurﬂs of aninaks =xposed to
onicins racintion ns outlincd in Projects No. 1 and 2. Some animals kKept
on o curiogenic diot will also oo exposud wnd btuc1ed.

Justification: Since orsl tissucs rre known to be affected in radiztion
illness, it is dusirable to meke an extensive study of tucse pathologic
m‘mnbus .

Projcst =7 — Effectivencss of therapoublic avents upon rediaticn illncsse.

Ohjuctive: To evaluste the erffctivencss of various therapeutic sgents upon
tLV Alsuologic changzs ~nd mortality in =nimals exposed to ztonic boasb ioni-
zinz radiation,.

hcthod' It is pirnned to utilize pert of the animals exposed under Port
p pi

c. of Project 1i-2 for theo evaluation of therapeutic agents of possible value
in rudLatlon iliness including ;ntlblotlc¥, intzstinnl antiseptics, dictary
foctors su R ard low vitemins cte. Llso additional therapeutic
agents whi lcrionstrated to be of value during the next two years,
The untrea of Pert c. Projuct 12 will serve as the contrels

for this s

o joct ¥=2 - Studv the hemorrhasic vhose of rrdintion illness,

. To ovelushte the rel-tive importance of vasculer injury, throm-
vtopenia, circul ting cnticosgulants n~nd toxemia in the production of
the liemorrhzgic syndronc H»f rralstion illness.

Method:s  Animals +YT””lFF-J an-or Part c. of Projzct No. 2 will be uscd for

this stuay. Thils Lnve: n trie usual clinical procedurc
for the study of humor Ly iks pecinl technicues

me anticoagulants,

such as plasma froctior=iio s cor

\
s
v
v

Objoctive: To rer o0l 27 to ue tropleal caviron-
aent of Eniwchok I LT i v.sts {sze Projects 1-1
to Wi ).
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Method: It is plmnned to estoblish an andmal oreedlng colony on ocne of
the islands near unletO islend perhaps Japtan during the summer of 1949
for thea puspose of raising leborstory znimals of scvoral specics for the
stomic bomb tests in 1951, The specics contempleted are the mouse, rat,
guinca pig, rebbit, dog, ond pig.

Justificotion: Expericnce at Bikini hrs shown that the transportation of
leboratory animsls into the tropics produced mark.d physiological chang:s
such &s variation in the red blood cell counts which make the intorpreta-
tion of experimental data very difficult. hninsls rasied under tropical
conditions would be more satisfactory, zlso steps could he taken to hobitunte
the animzls to the particular environuental exposure to which they would

be subjected during the cxposure to ateonmic bomb effects,

Project 1i=10 = Effccet upon flors and fauna,.

Objective: To stucdy the effocts of atomic bomb thermal radistion upon the
anirzl and plant life such as birds,insccts, and various plants.

dethod: In ordar to implenant the objoctive of tils oroject arrangements
have been mede with agencics such as the Siithsonirn Institute and Depart-
munt of Agriculture to furnish quelifi :d personncl to survey various forms
of life before and after the borb detonstions, To be included are Inverte—
brate Biologist, Botanist, Bntomologist, Ornothologist, Bacteriologist,

anc Iicrobiologist.

Justificztion: iarked eifects were noted upon certain of the plent ond animal
life at Eniwetok., For example: hundrecs of birds were grounded due to the
singeing of the wings, the leaves of plants =nd trunxs of trees were scorched
in varying degrees, It appears likely that a survey of the effects of atomic
homb thermal radiztion likely that a survey of the effects of atonmic bomb
therrial radiation upon plent life serve as a valuable guide to the loecation
and tonsge of an atomic bomb explosion, He systumatic study of these effects
has, &s yet, been made,

roject =11 - The sxocsurce of selected biologic material.

Pr

Objective:s To expose selected biologic metericl such as seeds, insects,
noulds, enzymes, hormones, etc., to ztomic bomb lonizing radiatlion,

YMethod: It is pianned to construct containers similar to those used at
Eniwetok to expose a vericty of biclogic material as above enumerated,

teriol from the KRDL, the NMRI, and
exncse moterial desired by other sroups
colleborators at Bikini and Eniwetok.

Corment s This prejsct will include
USLCa. Space wiil be avasleblic ©
for study as was done for varisu

oject M=12 = Uptoiz: o T yondioncoive moberiod b oplants and animals,

igeic

Objuective: To deb_ =& th- -oount of un’-»o 7 ordieactive material by
plant and animal i~ - ~cutomdr oo vn snomic bomb explosion,
_Lt'“d It is pi- oo loog v Soatb wd onimel life in
the contaminated - :0 w71 o Lo Si vl substances,
This w;ll be accor oo DR tie occurring form

~f life such as piciv s g o=
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Comment: The responsibility for certain phascs of this project will be
asswicd by the USDA whe will supply sevoeral personnel, ;

Facilities: In osrder to implement the projacts the following facilitics
will be neecded, t is 2xpected that these facilities will be jointly used
by NiRI, IRDL anc other collaborsztors mentioncd in connection with the var-
iocus projcets. These freilitics would slso he available to other inves-
tigators desiring to cxtend the scope of thess studics,

2. animal breeding celony. Soe Projoct =9,

b. Biclosmicol lzhorctorics on same island 2s (a).

c. Laboratery ship - this laboratory weuld include both physicel and
Ce : ¥ P ] _ N B poj
bioclorical leborstorics aond be snared by WRCL, NiRI, and other collahorators.

d. lehoratory is to boe used by the Chemical Corps
for ; is ne plen to contaminete this islend, the
isnluti sty preczution since B... azents will bhe handled,

Vil .,I ii




