3 TEST PROJECTS

PROPOSED NME BIOLOGY AND pEDICINE ATOMIC BOMB

40070

Project M-l - FEarly npatholosical changes in radiation illness.

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

‘ethed: The experimental design anticipates the use of eouipment developed
under Froject 7.1-17/RS(BM)1L at Eniwetok during Operation SANLSTONE. 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 <distances from about
LCO to 700 yards. These tanks are to be recovered as soon as possible after
detonation and the animals autopsied at oredsternined time intervals during

the first 24 hours,
information regarding the early pathological

Justification: ‘ie have little
changes in radiation illness, It cannot be obtained from either the Jap-
laboratory except with great difficulty.

angse or Bilkinil data or in the
The contenplated experiments will furnish inforration in this phase of the

radiation illness problem,
s=2 — Relation of distance and physical data to morbidity and mor-

o je
tality in znimals,

Alr blast study.
BEST COPY AVAILABLE

Part a,
Part b, Thermal radiation study.
Part c. ‘lonizing radiation study.

Part d., Combined effects.

—T___———~—7b§j§gggzg: The objectives of this project are essentially four-fold and
alate to the supdivisions of the title, Parts a, b, ¢, and d. An attempt
relative importance of blast, flashburns

will be made to determine the
and lonizing radiation with regard to morbidity and mortality in several
animal species such as mouse, rat, guinea pig, rabbit, dog, and pig. The
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To study dircct air blast injuries in several animsl species with regard
2lso mechanism of injury.
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b, To study the relation of mortality to surface area ond degree of burn,
To correclate the pathological skin changes with the intensity and ruality
To compare the physiologicel changes in skin

of the thermal radiationa
produced by atomic bomb flashburns with laboratory produced flashburns,
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To study the effects of ionizing radiation upon several animal species
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at various distances from the bomb oxplosion and to correlate these effacts
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d, To investigrtc thoe combined offects of blust, tnernml and ionigzation
radiation upon 514' lar groups of severcl nnimzl specics as used in Parts
a, b, and ¢, an attenpt will be made to determine the contribution of cach

of thess factors to morbidity and mortelity by differentisl comparison,

pose large groups of scversl onimal specics
to give stetistically rcliasble dnte under the followine four experimental
conditions,

Mdethods It is plenned to expose
a

A Eyposurc to primary eir blast injuries in coges designed to give pro-
tuction ageinst thermsl and ionizing radiztion,

by Dxposure to thermal radiction in cages designed to protect ageinst
blost cnd lonizine rodintion, These studies will include the susc)pt*bil—
ity of flashburns complicated by ioniging rediation to various orgonisms
ns staphylococci, streptococci, and clostridium specizs,

cs Ixposurz to ionizing radiation providing complete protection against

blast cnd therm:=} radiation.

de Ixposurc to the corbincd effscts of air blsst, thermal and ionizing
rodiation in czges designed to give indirsct blzost injury proteoction only,
Studics will also be mode of the normzally occurring bacterizl flora of the
respirutory, gastro-intestinrel =nd mucous membrane surfaces of thesc animals,

After cxposure the various groups of wnimals will be rumoved as soon as
possible and returncd to the broeding colony (see Project 6) for study and
disposition,. Most of the znimnis will be autopsied at predetermined in-
tervals to follow the p“jololorﬁc" =nd pathological changes related to
the several types of injury. It is caticipated that few, if ony, animals

will be returncd alive to the United States, However, o very lerge number
of tissue specimens will be preservad for study. It will be necessary to
autopsy a rather lerge number of dead animals immediately upon recovery,
It is considersd bhot this can bust be done abonrd the laborntory ship
(see prragraph 4). These studics to include the bacterizl examinstion of
the respiratory and gastro-intostinel trocts,

Justification: Csrefully controlled znd statistically reliable btests cor-
lating animal morbidity and mortality witn type of injury and distance

e

re indicated in order to relete laboratory and fisld tsst data., The
Bikini tests are inasdequate for this purpose since too few animsis were lo-
cated =t any one stotion and factors other than distance varied markedly
from stetion to stotions

o)

Comments:

Part a, Cages suibable for tho cxposure of znimsls to dirsct air blest
sffects were developed 4% Inyolkern under the dirsction of Captain R. H,
ce

Drasger prior to Bikini, Hodilicetions to isolate the injurious factors
ATG plcnnec topethior with furtier Yesting of the eculpment,
Part b, The thoers1 5% .o .« & Bixini and Zni ctok form ithc background
or this investizoo.on L. norallon has  1sc hoen rrrang 2d with Dr.
H. 2. Pearse, Univeoronor of fochest r, wino will assume the major responsitil-
ity of the flashburn scu’y nd supply sevorsl a,v*sthhts._
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Parts ¢ and d. The cxtensive studies of the Bikini animals and lethal dose

studics in various animel species at NMEI will be imvalusble in thesc phases
of the radistion illness study, & strain of mice is being bred at the

NIRI which is hardy, prolific, and presents a uniforn response to 1,000 k.v.
X-rays, Comparablic rat, puinee pig, rabbit, dog and pip breeding stOCn

can be obtained.

Project -3 = Effects of ionizing radiation on biolosical wirfare cponts,

Cbjizctive: To study the reaction of B.W. agents to ztomic bomb ilonizing
raciation with ruspect to survivel and genetic chanpos,
‘ »

: Sclected B.',. zzents will be preparcd by the Chemienl Corps, Camp
k, for cxrosurc to stomic bomb lonizing radiation., This metorial will
then be exposed in containers similor to those used during Cperstion SAND=-
STC!E. Upon recovery this material will be removed to an isolatud libora-
tory for study,

Justificetion: Since B.li. agunts ond aJdi. agents might be empleoyed together,
it is important to du,vrmlnc the effects of lonizing radiation upon B.l,
zzents. It is known that o heavy dose of ionizing radiation (25 to 50,000 r)
will kiil a large percentage of most bacteria, lowever, little is known
regerding the virulence of the surviving organisms or the effect of smeller
doses of radistion on the porticular orgnnisms under consideration.

Comment: Expericnce with the packaging of blologic materisls both ot Bikini
and Zniwetok moke possible ‘the exposure of this mctorial without hazard.
flone of the containers used at Zniwetok werc broken open in spite of heving
boen vliced very nceuar to the borb sxplosion.

Projoct il =~ Effect of lonizine rroaintion on resistonee to B.., arents,

i

Opjective: To study the resctions of experineontal animals rocidl
lothel amounts of ionizine radistion to B.V, agents with raspect
tenee to infection -nd pszholorlc:¢ charzes,

icthod: MNormal oxcerirental animsls will be cxposed to sublzthal dos:s of
atomic bomb ionizing radiztion ond thon exposcd to B.o., ozents in iscinbed
labor-tory.

Justificotion: It is xnown that the susceptibility of leborstory cnimals
to certain pacterial infections is incrersed by totnl bedy irradistion.
ari

Also one of the serious coanlicztions o zdl(tlon illness is secondiry
facts sugzest t%at B. . rgents may be more cffective if

infection. These [
combined with sublothal doses of lonizing rodiztion, It is possiblie that
~ oA

sm:1i dosus, producine 1ittle or no symptomatolory, may exert a marked

effect on susceptibility to coy“-fuJLVJLJ non-virulent orgonisms, This

project is planned to investips oo Lhnoss probocrs.

Project -5 - Effccts upon F.77

Objective: To expco 0 wno & =00 aromte o Loz <ffeets of e boinb
\,Xpldol on (Q.LCL ot i Ll B B O A SR LL07
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Method: It is planncd to expose simulcted BJT, agents (harmless organisms)
as a contamination of building surfaces, plants, soils, etc., to ztomic

borb affects ot scvoral distences end afterwards collect samples for culture,
A minimum of effort will 2ccomplish this vroject. Io complicated logistics

ere involved,

N

Justificcztion: This vroject supplomonts the informotion expected from pro-
jects 1=3 and i~4. 1t is desired to cophasizz the possible important rela-
tions botween A%, and B, These projects should be rctionally considerud
~and not dlsnlssed becouse of fear of B.Y, &agents,

Frojzet =6 - The effeoct of ionizing radiaztion on oral tissucs and structures,

Objuctive: To determinz the pathologic effects of ionizing radiction on
oral tissues ~nd structure including thb jawbone, tueth, dental periosteum,
dental pulp of experimental nnimsls on 2 normal =nd ceriogenic dictary

S raes
2T LIS .

*et lethod: It is pleonned to study the oral structures of aninaks cxvosed to
onizin:s radistion as outiin.d in Projects No. 1 =nd 2. Some animnls xept

-

on o cariogenic diot will also be oxposud nd studied.

Jusvification: Since orsl tissucs cre known to be affected in radiction
Ll*nvss, it is desirable to meke an extensive study of tiicse pathologic
chonges.,

arents upon rediaticon illness.
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Projest (=7 - Effectivenes

Ohjuctive:r To evnluate the eff.ctivencss of various the Iap“utlc ~gents upon
tnp AlSuOlOglu changezs ~nd mortaiity in snimals exposed to stomic bomb ioni-
zins racdiation,

method: It is p;ﬂnngd to utilize port of the animels exposed under Port
t 12 for tho evaluation of therapeutic agents of possible value
: n ness including -ntibviotics, intsstinal antiseptics, dictary
ors such es hirh and low vitemins cte, klso additional therapeutic
h

gents which moy oo dermonstrated to bz of value during the next two years,
e untreated animols of Part c. Pro* et -2 wiil serve as the contrels
for this stud;
J

Project M=2 - Study rhe hemorrhzsic nhose of rrdistion illness,.

To oveluste the relative importance of vascular injury, throm-
circul't*nﬂ inticoagulants ~nd toxenia in the producticn of
glc syndro of >tion illness,

’

Miethods  Animals ;YTSﬁ' an~ur Part ¢, of Projzct N 2 will be uscd for

this study., Tiils nowill includs sual clinical procedure
for tho study of rscnse and 1non ’ i technicuss

such as plasmz froctiornotio o ior the iscl coagualants,

Croject M9 - Andmel oo 7o el ol i
ojockiver To rert oo vl v aaas nabiiugtoo to lae troplcal cnviron—
ent of Bniwctok I Soyiioorint wnomic pew™ vosts {sze Projects -1
o M- ).
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sethod: It is plmmned to estoblish an animal oreedlng colony on one of
the islands near Eniwetolk islend perhaps Japtan during the summer of 1949
for the puspose of reising lesborstory snimals of several specics for the
ztomic bomb tosts in 1951, The specics contempleted are the mouse, rat,
guinca pig, rabbit, dog, ond pig.

Justification: Expsericnce at Bikini hes shown that the transportation of
leboratory animels into the t“ooics produced mark.d physiolegical chang:s
such as variation in the rod blood cell counts which make the int. srpreta=
tion of experimental data very difficult. hnimels rasied under tropical
conditions would be more satisfactory, slso steps could he taken to hebitunte
the animzls to the particular environiintsl exposure to which they would

be subjected during the cxposure te ctomic borb effects,

Project [i=10 - Effcet upon florz and fauna,

Objective: To study the efficts of atomic bomb thermal radistiocn upon the
anirrl and plant life such as birds,insccts, and various plants,.

dethod: In order to implﬂﬁapt the ohjective of this oroject arrangements
have been mede with sgencles such as the Suithsonirn Institute and Depart-
aewnt of Agriculture to furnish quzlifi :d personncl to survasy varlous forms
of 1ife before anc after the borb detonations. To be included are Inverte-
brate Biologist, Botanist, Entomologist, Ornothologist, Bacteriologist,

ancd Idcrobiologist,

Justification: .iarked cifects wsre nobted upon certain of the plant and animel
life at Eniwetck, For example: hundrecs of birds were grounded due to the
singeing of the winss, the leaves of plants znd trunks of trees were scorched
in verying degress, It appears likely thet a survey of the effects of atomic
bomb thermal radiztion likely that a survey of the effects of atomic bomb
thermal radiation upon plont 1life serve as a valuable guide to the location
and tonage of an atomic bomb explosion, Hc systematic study of these effects
has, as yet, been mad

Project =11 - The ,Aog51rﬁ of gelected biologic material,

Pr

Objective: To expose selected biologic metericl such as seeds, insects,
moulds, snzymes, hormones, etc., to atomic borb ionizing radiation,

fethod: It 1s piznned to construct containers similar to those uscd at
Eniwetok tc oxpose a vericty of bioclogic material as above enumerated,

ont s This prejsct will inciude material from the NRDL, the NMRI, and
USLA, Space will bec avarslsblc o expese moterizl desired by other sroups

for study as was done for various collaborators at Bilkini and Eniwetok.
oject M=12 - Uptole of rodic. - ive motericl hy piants and animals,
Objuective: To deb. ne h - 1;dwnt of unrrws 7 oordicactive material by
plant and animal 11 - v ceabemdro v L0 a snomic bomb explosion,
f i+ It is plovto. o too,ovorl s Joe o Loat 2 crimal 1ife in
fhe contaminsbed . o @ i ceo el S uptone ox valionibiv. substances,
This w;ll be accos oo VoY s oavopling of thie noturally occurring forw
~f life such as oliiii's re o+ ad Dirds, Meil
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Comment: The responsibility for certain phascs of this project will be
assuricd by the USDA who will supply SLVvTul sersonnel, ;

Facilities: In order to implement the projocts the following facilitics
will be needed, t is 3xpected that these facilities will be jointly used
by NiRI, IRDL and other coliakorztors rmentioned in connection with the var-
icus prodacts. These focilities would elso he available to other inves-
tigators desiring to extend the scope of thess studies,

-

2. snimcl breeding colony. Soe Projoct (=9,
b. Bicleogicol lsworstorics on same island as {a).

tery ship — this loboratory would include both physicazl and
biclosiccl lehorestorics and be sncred by NRDL, NiRI, snd other collahorators,

d., Iscletod loborstory - this leboratory is to be used by the Chemical Corps
r

for pl,,uCtS =3 and 4, There 1s ne plen to contaminet< this 1slend, the
isolation boeing merely o sofzty precsution since Bod. azonts will bg hiandled,

)




