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FOREWCSD
{Noutechnics! summary}

The acuie mortality of chinchil? 3 exnoe d to ionizing radiation was studied ai
the Ar ad Forces Radiobiology hesearch mstiw.. (AFRRI) as pe>t of ar effort to
characterize the biological effect of mixed gamma-neutron radiations from the A¥RRI-
TRIGA reactor,

Chinchillas were exposed to Lie mixed gamma-peutren radiationsg or to 250 kVp
x rays ai selected doses throughout the lethal range (that range of doses resulting in
death of from 1 to 99 percent of the exposed arimals within 30 dsvs). In addition, some
animals were irradiated at higher doses to obtzin snrviva. time data in the dose range
expected to cause 100 percent mortality within 10 days. All exposures were whole
body, unilateral, and delivered at approximately 20 rads/min. Midline tissue doses
ranged from 200 to 638 radse for mixed gamma-neutron radiations and from 357 to
17R6 rads for x rays.

Chinchilla deaths were recorded daily and the resulting data subjected 0 mortal-
ity and survival time anslysis. A statistical method (probit analysis) was used to
obtain dose-mortality response curves and associat~d jarameters inciuding the medizn
lethal dose {thai dose which will kill 50 percent of the animals in a large group).

in this study the 30-day median lethai doses (LD ) for the mixed ganima-

59/30

neutron radiations and for 250 kVp x rays were calculated to be 235 and 490 rada,

respectively. By comparing the LD values, ihe RBY (Relative Biological Effe o~

50,30

tiveness) of the reactor radiations was found to be 1.7.




"a previous radiation lethality studies, survival time ... Spragu~-T-~wley rats

! was reduced from approximately 10 days to less than 5 days by increasing the dose

i from the lethal range to about twice the LD 50/30" This resuit was not obtained when

chinchilles were similarly treated.
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ABSTRACT

E e

The chinchilla's acute mortality response to mixed gamma-neutroe radiations
of the AFRRI-TRIGA reactor and to 250 kVp x rays was studied. Unilateral whole
body irradiations were accoiuplished at doses from 200 to 639 rads of mixed gamma-
neutron radiations and from 357 to 1786 rads of x rays. All radiations were delivered
at approximately 20 rads/min, and doses are reported as midline tizsue deses, ‘The

LD

Den/ag values calculated for ihe mixed gamma-peutron radiatione and for the x rays

were 295 and 490 rads, respectively. Using 30-day median lethality as the end pount,
the RBE of the mixed gamma-neutron radiations was 1. 7. The wide lethal dvse ronge
obtained was attributed to a high degre~ of variation in age of the chinchilias. in con-
trast to poevious experience in rodents, the chinchilla showed a relative resistance to

the classically described gastrointestinal icodality of radis*ion death.
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i. INTRODUCTION

A comparison study was initiated emong severtl mammalian species o nssoss
the biological effectiveneas of mirxed gamma-peutron radiations from the AFERI-
TRIZA Mark F meactor. The reference radiation was 250 kVp x rave, and the 30-day
median lethai dose (LDSD/BG} was selected as the biolegical end point for comparison.
In the course of this research, an oppurtunit, arose to study the response of chinchillas
to ionizing radiations.

The chinchilia bas many unigre anatomieal and physiclogical characteristics,
therefore, iis .nortality response to fonizing radiations seemed especially worthy of

n

study. This rodent has a 28-day estrous cycle and a 111-day gestation period, 1: 8
12- to 20-year ..feapan, " fine hair cuat can he painlessiy plucked with as many as 50-

~ -

60 hairs exiting from :~ch hsair follicle, = and a metabolism which results in odoriess
. 14

urine and feces.

The mot.ality resulis of chinchilia exposuses  mixed gamma-neutron radia-
ticns from the TRIGA reactor or x rays are the subject of wis repori.

II. MATERIALS AND METIIODS

Aduit chinchillas™* of aniger strain were collected 1ocaliy?t from ranches

throughout the Urited States., After a minunwn conditioning period of 12 weeks, the

chinchillas ~ere transferrad to environment-contrclied animal roo s at this labors -

tory. They woro irdividualiy caged o2 acclimatized an additional 4 weeks before

* These chinchilias represent stoch discarded by the breeders because of their “fur
chewing' tendencies. 1 all other respects these animuls were pormal and bealthy.

" Xaticnal Chinchilla Breeders of America, inc., Chinchilla Industry Testing Center,
Bethesds, Maryland
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being irradiated. During this period, the chinchillae were weigbed twice weekly and
those animals exbibiting weight loss or symptoms cof digease were excluded from ihe
sidy. Food and water were available ad lbitum. The diet consisted of guines pig
chow * ai.d rough clover hay, supplemented twice weesly with apples,

In the initial series of exposures, a total of 512 chinchilias was v=ed {Table I).
Animals were assizned o dose groups in a random fashion, biased only by the fact
hat each growp of 32 was equelly divideu as to sex. To test the reproucitility of the

initial resuits, an additionsl 229 ~hinchillas were grouped randomly (15 or 20 snimals

Table . Chinchitla Mortality Data
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per group) and were gimilariy irradiated (Tsble I}. Exposures were extended iuto the
supralethal dese range to perinit a comparison with resuits chtained by exposing rats
to comparabie doses,

At the time of irradiation, the ages of the chinchillas ranged frorm 24 weeks to
approximately 8 years* and their weights varied from 15 to §44 grams. All expesures
were unilateral and empioyed minimal scatier conditions. Plexigiast boxes {3-7/8"
wide x 8-7/8" long x 5 kigh), constructed from sheets 1/8" thick, were used to ccn-
fine the ch chillas during exposure. Depth dose measurements were made in chin-
chilla phantoms (Figure 1) using miniature tissue equivalent (T. E.) icaization cham-~
&

bers.” The phantors were fabricated from Plexigias tubing (3~1/4" O, D. - 2-7/8"

1. 1.} and filled with tissue equival it fluid. 13 The phantoms were representaiive of

e L i P R o2 A

Figure 1. Chinchi''s phantem showing placement of
miniature tissue equivalent ionizativn chambers

* The precise ages of the chinchillas were unknown. The reported age range is based
on the available growth curvesl? and estimated longevity9 of these rodenig,

t Acrylic plastic. Rchm and Haas Co., Philadelphia, Pennsylvania




the sverage weight and aize of the chiv hillas in this study. Twe lorriwdinal grooves,
diametrically opposing each other, were cantered on the mirface of the phantom. Each
groove isld three misinture T. E. chambers used (0 measure entrance or exit doses,
Depth dose measurements st 1/4, 1/2, and 3/4 the digmeter of the phaniom were made
with T.E. chambers positioned in Pilexiglas mbes (5/16" O.D. ~ 3/18" 1. D.} traversing
the length of the cylindsr. All depth dose mussurements in the phantoms were made
using the sgme exposure conditions as for the animal irradiztiona.

The resulis of depth dose measurements made in the chinchilla phanicms are
shown in Flgure 2. Categorizing the irradiations according to degree of uniformity of

1

absorbed dose within the volume of interest, 1 both the x-ray asd r.ized gomme-

eutron irradistions were Ciass B nonuniform exposures.

PERCENT MOLKE TISSUE sl
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Figure 2. Dosr vrofiles in unilaterally
exposed chunchiila phantoms




Tho x-ray exposurss were accomplisued with the 350° -adial beam from a 250
kKVD x-ray generator operated at 30 mA. The inkerent (1.2 mm beryllium) and sdded
(.95 mm copper) filtration resultod in & half valuc layer (HVL) of 1.9 mm of copper.
Exposure boxes wer = placed in the radiation fleld 8o that the midiine of ezch animsl

was 1 rreter from the x-ray terget (Figure 3).

XX X RN
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Figure 3. X-ray exposure array ior chinchiilac

Tue absorbed duse at the center of the animal was caiculated from three

factors. VFirst, a Victoreen Roentgen Chamber was used to determine the exXponsure,
free-in-air, at the position to be occupied by the center iine of the anima!. Positions

were selected so that the variation in this quantity was less than 4 percent {rom the

mean. Second, the ratio of the dose at the midline of & phantom (simulating the




cnixchilla in the ixyadiction position) to the exposu iree-in-giy, was chbiained
Ceing miniature jonizetion chambers. Third, the conversion factor {f) of .55 for
muscle and for this quality of radiation was chtained from the ICRU Report 14b, i
The product of these three faciors gave ihe absorbed dose at the cents, line of the
animal. The dese rate in gll exposures was approximately 21 rads/min. Dose vate
was monitore? continuously during each exposure with a Victoreen rate meter In
order to detect any changes in the oufput of the x-ray umit,

Figure 4 illustrates the array used for the exposures o mxed gamina-uer "ron
radiations. The exposure hoxes were positicned so that the midline of each animal
was on an arc 292 cm from the vertical center line of the reactor core. This aro,
located approximately in the middie of the exposure room, was in an exposure field
in which the tissue kerma, free-in-air, did not vary by more than 4percent hi.m

the mean.

Figure 4. Reuctor exposure 2vray for chinchilias
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The abscrbed dese at the midline of the ani al was ca'~ulated from two factors,

N v

t, the iissue Rerms, free-in-ais, was calculated irom measurements with g 50

[

T
em  cavity tissue equivalent plasiic” walled icnization chamber. Secona, the ratio
of the absorbed dose in tae center of the phantom {simulating the chincnilla in the ir-
radiation pesition) to the tissue kerma, free-in-air, was obtained. The pi “duct of
these two quantities gave the absorbed dose at the center line of the animal. The
absorbed dose rate for «il exposures was #nproximately 1% rads/min.

Approximately 50 percent of e tissue kerma, free-ipn-air, is aitribut. * to
gamia ravs, 30 percent {o neutrons of couergies greater than 10 keV and 10 percent to
neutrons of lower energies. The effective energy? of the gamma component was be-
tween 1 g1d 2 MeV. Details of the reactor characteristics and methods of dosi ietry

. . . c e . . 8,20
used in this mixe.’ radiation firld have been previougly described, *~

Chinchilla deaths wese recorded daily for 30 days following irradiation. The
LDSO/BO values weyre calculated by subjecting the resulting data to probit analysis
using a maximum likelihood method programmed for 2 digital computer. The resul-
tant regression lines from the initial and second series of exposures were tesied for
homegeneity »nd parallelism, and the LDSO,“.‘SU values were tested (or differences.

The mean survival time for the decedents of each group was plotted and a "least

aquares” method employed to determine the bost fitting lines. The 95 percent

* Mlastic supplied by Dr. F. R. Shonka, St. Procopius College. Lisle, Ilinois.
(Composition by weight: 76,1 percent carbon. 101 perce..t hydrogen, 5. 2 percent
oxygen, 3.3 percent nitrogen, 1.0 percent silicon, 2.0 percent calcium and 2.0
percent fluorine.)

" Depth dose studies. using Plexiglas rat phantoms, indicate thai the deposition of
ggergy by the vamma component of the reactor radiations was similar o that of

3
x VY YYY i v 0
o gamma ra; o,




confidence hand {51 each re~~ession line as a whole was computed using the method
15
described by Natrella.

No significant differences were found when the dose response regression lines

and LDSQ /30 values from: the initial exposurc? were tesied sgainst their counterparts

..om the second series of exprsures, nor was any significant difference found be-

tween the rediosensitivity of males and females. Since the results of the iuitial and
the second sevies of exposures were similar, the data were combined and analyzed

to simplify presentation.

ill, RESULTS

Table I on page 2 summarizes the mortality data for the chinchillas. The raw

¢
data used fur probit analysis ana the resultant dose-response regression lincs
with i.eir 95 percent confidence bands ire dispiayed graphically in Figure 5.
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Figurc 5. Dose-response regression tines and associated
95 percent confidence bands for (e chinchilip as caleulated

] by probit analysis. Plotted points r- cesent raw data and

' : avrows indicate the doses aseociated with 100 percent
mortality. .
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The results of probit analy is an? the caiculated vew!ive biological effeciiveness
(RBL) tor the mixed ga.oma-neuiron radiations zre shown in Table L. The mean

survival time regressio. li~2s and their 95 pernent wonfidence bands for chinchillas

exposed tc x rays and mixed gamma-neutron radiatious are shown in Figure 6.

Tabie . Probit Avalysis of Chinchilla 30-Day Mortality Data

: Steof | RyEy for
Radiation Calculstsd jethal dome valuea® regrozsion l LDso/30'
source LDy, LDy, } LD, LDqy LDy, line
!
X ray 280 390 { 450 818 858 5.3 R
(209-33%) | (323-438) | (435-531) {574-658) {780.97])
reed |
mix '
gEmme- 168 234 | 285 370 515 5.3 1.7
neutron 169-227) {137-292) 1 (212-260) (299-487) (413-899)
radietions ; L |
11 Ee temgond
* Midline tissue dose (rads)
+ 250 kVp x rays ured s standard raference scurce
$ 95 purcent confidanc= 1imils showrn {n perenthesss
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Figure 6. Survivai time regression lines and associated
85 percent confidence limits for the chinchilla. The
plotted points represent the mean values for each
doge group listed in Table 1.
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In Teble III, the wortality response of chinchillas oxposed tu supraleinal dnses of x rays

is vanpared with the respective morta 'ty response previously obtained in vats © A

similar comparison after exposure to mixed gamma-peutron radiations ig shown ... 7 xble IV,

Table l1:. Dose-Response Data of Rats and Ciunchillas Exposed to

Supralethal Doses of ¥ rays

MIDUINE | NUMBER POSTIRRADIATION DAY OF DEATH 30-DAY MEDIANR
TiSSUE oF L . PERCE T SURYIVAL
DOSE | AniMALS MOPT LLITY TiME
{RADS) * 5 .0 15 20 25 {DAYS)

{ o
a1 ‘ !
2052 48 , ¥ [ 100.0 4.0
v 0 = NUMBER OF DEATHS
“ ¥ ON DAY INDICATED
1231 48 Y | 100.0 4.0
v
T
RAT 100.0 5.0

N
iNCHiLLA! 160 0 i
100.0 7.0
1 §9.4 4.5
i’ 4

Tahle IV. Dose-Rezponse Daia of Rata and Chinchillas Fxposed to
Supralethal Doses of Mixed Camma ~-Neuiron Kadiations
N o N Y P B
IOLINE INUKSER ! POSTIRRADIATION DAY OF GEATH SUDAY HEDIAN
TISSUE aF L _ _ PERCENT ; SURVIVAL
DOSE 1 aNiMALS MORTALITY TiME
(RADS) 5 1013 20 25 (BAYS
U o
734 4 X ! 0 LA
4 ¥ 0 = NUMBER OF DEATHS | %% N
!5} 5 ¥ ON DAY INDICATED
549 . ¥ | 100.0 5.0
p— . !’
2013 2 4 1
548 @ MEMP RAT | 100.9 2
< i ™5
539 32 Y v‘i?’arzvz ICH%NCH!LLAJ 109.5 8.0
— LY Yiv. ¥ i
e o4
0! 19 3vL Y, TQ" bo100.0 7.0
8 —_— Y v vy
[2 13
531 2 AP ZIQ"S" \ 3.8 AR
Y rrlrxy h
. 10 :
;
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W, DISCUSSION
Dose-mortality and survival-time values for the chinchilla indicate that the
responsc of this rodent to doses of ionizing radiations v the lethal .ange i8 similur to

Iyl
2

5 . [4 . . aqn . .
that of mice and rats, The icthal dose ronge for the chinchilias used in this study
was much wider than for mice and rats. The increaseo width of the lethal range indi-
cates that the chinchiilas represented a heterogeneous population. This heterogeneity
i8 reflecte.’ in the slopes of the probit regression lines (Figure 5) and the width of the
associated 95 percent corfidence bands {Table II). The <lopes of the probit regression
: 22 : 2,22

iines are less than half of the values reported for rats™™ and mice. ™ It has been
shown that the radioser.itivity of mice changes with age.  assuming that this is also

true for other rodents, the vide range of ages of the chinchillas in this study could

77]

account for much of the heterogeneity that was observed.

The 16 carly deaths (prior to the 3th postirradiation day) ebserved in chinchiilas
exnoged to 1 rays or 1o ixed gamma-neutron radiations (Table D in the lethat dose
range apparvently resulted from a natural characteristic of the spectes, rather than an
cifect of radiation. Chinchillzs are extremely sensilove to some forms of stre. s, An
animal may appear quite normal and within minutes die from snhock induced by condi-

Tigy

vens ordinaridy not considered lethally stresstul, The gross pathelogy seen at the

ey

-t

necropsy of anmmals dyving early was simidar to that described by T-W- twennes™ for
chinchuas which died Trom shock amd was not charvacteris o of radipiion imury. These

cariy deatns were included 'nothe probit anatvse but had no significant effect on the

mortatity values caleulated i this swidy.




A unigue characteristic of the chinchilla found in this study (s its apparent
radioresigtance (o the gastrointeatinal modality or Jeath when compared to the Sprague-
Dwwley rat. For example, it has bsen our repeated observalion that Sprague-Dawley
rats ar., within the 500~ to 700-rad dose range of mixed gamma-neutron radiations
{Table IV), quite susceptible to the gastrointestinal modality of death. (Other investi-

gators have made similar ovservations in mice following exposure to neutron or modi-

0,24, .
} However, the

fied fission spectrur radwution doses of less than 500 rads.

chinchilla did not demonstrate this susceptibility when subjected fo the same mixed

R

gamma-neutron radisticns and comparahble dose range. The resistance of the chinchil-

ia to the gastrointestinal mode of death was tected further by irradiating animsals at

deses as high as 17:6 rads of 750 kVp x rays (Table ID. 7.2 mortality results indi-
cated that the stnraleths Joses of x rays used did not shift the chinchilla deaths into
! the gastrointestina: lemporal range.  The mortality response of the chinchilla {n the

supralethal dose range doesg not agree with the results reported for mice and rats
5 I

wherein clussica! gasirointestingl deaths are found in smail rodents exposed to 1000 B

13,16 1%

A3,

. 4
or more Ol gaming Or X rays.

AMear survival © @ for the decedents of each exposed group was pilotted against §
dose and regression lines {itted to uhe data points {or each radiation type (Figure 8).
For these portions of the regression lines where equal doses can he comparad, the
chinchiilas exposad to radiations from the reactor have significantly shorter survival

IPOEEES R R

‘ - . RS IR IR AR
timee than the  axposed to x ravs. Similar results werce reperted for mice :




it R

V. SUMMARY
Chinchillas were uniiatersily exposed to whoie bad: doses of mixed gainma-
neutron {reactor) radiations or 250 kVp - ravs. Dose rates were approximately 20
rads/min. Midli.. tigsue du+es trom 200 to 539 rads of mixed gamme~neutron
radiations and fre 1 357 to 1786 rads of x rays were used. The LDy g0 values were
calculated to be 29, rads for the mixed gamma-~neutron radiations and 490 rads for the

x rays. Vsing the LD'C :
:) 3

R

o value as the end point, the reiative biclogical ef] ctiveneas
{RBE) of the reactor radiations was 1.7. The heterogensity in age of the chinchillas
was interpreted as being responsiblie for the rathey wide variations in mortality

response. At comparable supraicthal deses, chinchillas survival times were not as

masarkedly reduced as the rat survival iimes.




3.

10,

1i.

Abrams, H. L. hfluence of age, bedy weight and aex on susceptibiiity of

BREFERENCES

%
13
s
e}
jad)

to the lethal effecis of X-radiation. Proc. Scc. Expil. Biol. Med, 76:728-737,
1981,

Alrwworth, E. J., Leoag, C. F., Kendall, K., and Alpen, E. L. The 'ethal
effecta of pulsed neutron or gemma irradiation in mice. Radiation Res. .1t
7587, 1964,

Bond, V. P. Compsarizon of the moriality response of different m-mmeaiisn
species to X~-rave aud fas: neutrone, Im: Biological Fffects ¢l Neutron and
Proton Ivradiations, Voi. I, pp. 385-377. Vienna, Infternaiionsl Atomic
Energy Agency, 1864,

Bonét-Maury, P. and Fatti, F. Letbal ;’.?‘T‘»‘--f‘%iatiﬂn of mioe with high doses of
roentgen and gaming rays. Radiology 67:418-423, 18

Carter, B, E., Bond, V. P., and Sevmour, P. H. The relative biological effec-
tiveness of fast ueatrem in mice. mc‘;lmmn Res, 4:413-423, 1856,

Chamberg, ¥, W., Jr. Minieture tissue equivalent icnization chambers and
their uge, Aerospace Med. 4:193-186, 1963,

Crandall, L. 5. Management of Wild Mammals in Captivity. Chicag-, Ilinois,
University of Chicago Press, pr. 254-206, 1564,

Nowling, J. H. Experimental determination of dose for the monkey in 8 reactor
vulse environment. Bethesda, Maryland, Armed ¥Forces Radiobiology
Reseavch institute Sciemific Report SHAE-3, 1966

Grabam-Jones, ¢, Clinieal approach to chinchillas and monkevs. British Small
Animal Vet, A==oc. Congress Proc., 1989 (Jones, B., editor}, pp. 113-124
London, Pergamon Press Lid., 1960,

International Commission on Radiclogical Units and Measurements (ICRU) Report
16b, 1062, Physical aspects of irradiation. National Bureau ~f Standards
Handbook No. 85, Washington, Db, C., U, 8. Govermment Printing Office, 1964.

International Commission on Radiolegical Unils and Measuvements (0 RU) Report

10e, 1862, Radiobiclogical Dosimetry, National Bureau of Standards Hand-
bock No. 88, Washingion, D. C., U. 8. Government Priating Office, 1963,

15




it
[ &)

16.

17.

[
o

[
[

[l
[Se]

B2
[ 41

Kitchen M, and rifchen, Y. F{‘S‘QZ’O ction, breeding snd management of chin-
chillas, I1ab. Animal Digest 3(4}).3-7, Cctober 1867

lsangham, W., Woedward, K. T., Rothermel, 8, M., llarris, P. 5., Lushbaugh,
C. C., aed Qitc 2T, d. B. \tvdum of the eifect of ﬁpxdly delivered massive
dosges m’ gammas ays on mammals. Radiztion Res. 5:404-432, 1536,

MeoCuy, C. M. Chinchillas., ILsncet 2:356, 19553,

Natvells, M. G. Experimental Statigtics. National Bureau of Standards Hand-
book No. 21, Washington, [. C., U. &, Government Prim.ng Cifice, 1963,

Quastler, H. Siudies on roentysn death in mice. 1. Survival time and dosage.
Am. J. Roentgenol. 54:448-456, 1645,

Kosgsi, H. H. and Fgilla, G. Tissue-equivaient ionization chambers. Nuclecrpics
14(2):32-37, Februsry 1958

Rothermel, &, M., Woodward, K. T., and Sterer, J. B. The effect of massive
doses of neutrons on the medign survival time of mice., Radiation Res. 5:433-
440, 1958,

Rubacky, E. P. Weighing chinchillag. Chinchilla Fur ¥arming Series, File §C. 50
pp. 1-4, October 1363.

Savey,, J. A., compiler. Neuiron and gammsa dosimetry measurements st the
AFRRI-DASA TRIGA Reacior. Bethesda, Maryland, Armed Forces Radio-
biology Research Ingtitute Countract Report CR65-8, 1965 (originally issued &s
Figerton, (ermeshausen and Grier, Inc. Report S .260 R, Sants Barbara,
California, 1364).

Strik , T. A, - blished reasuits).

Strike, T. A., Seigneur, Ii.. J., sud Stanley, R. E. Acute mortality of mice and
rats exposed to mixed gamms-neutron radiations or to x rays. Bethesds,

Marviand, Armed Forces Radiobiolrgy Research Institute Report SR68-8 (in
press,

T-W-Fiennes, R. N. OCbservations on the pathology of chinchillas and monkeys.
British Small Animsl Vet. Assoc, Congress Proc., 1959 (Jones, B., editor)
pp, 108-112, London, Pecgamon Press Lid., 1560.

Vogel, H. H,, Jr., Clark, J. W., and Jordan, D. L. Compavative mortali}y
following single whole-boav exposures of mice te figsion neutrons and Cob®
gamra rays. Radiology 68:386-398, 1957.

Wileox, H., W. Histology of the shin and hair of the adult chincuilla. Anat. Rec.
105:385-357, 1950,

16




UNCLASSIFIED

Secusity Clsesificarion

DOCUMENT CONTROL DATA - B&™

(Security classtdiesiion: of title, budy of abstrect and indazing &nnstation muat be entered when the ovareli *eport ie < fasetfiod!

I QEIGIMATING ACTIVITY (Cerporese author} Tze HEPORT SECURITY CLASIIFITA TION
Armed Forces Radichiclogy Regearch In” dtute {  UNCLASSIVIED
sfense Atomic Support Agency } anoup
Fathesda, Maryiand 20014 L N/a

3 REPOEMY TITLE

ACUTE MORTALITY OF CHINCHILLAS EXPOSED TO MIXED GAMMA-NEUTRON
HADIATIONS OR 250 KVP X RAYS

DEICPYIVE HOTES Trpe of repodt and incluaive datsal

*»

AUTHORS) (Lest nasxs. (ixet nsme, inftisll

“

Strike, T. A. ard Seigneur, L. J.

4 REMO AT DATE Ta TOTAL NG OF ®ages Tln NO. OF REFS .
Aoril 1968 24 i 25
Be CONTRACY O GRART NGO 90 ORIGHATOR'E REPORT MUMBER(S)
b ERCITCT 0. AFRRI SR&68-7
<. R }\:’iD 3 90'32 $L QTHAR AYPORT NO{S) (Any cther numbers he! may be uuwwn“m
this mport,
2
18 AVAILABILITY/LIMITATION MOTICES
Distribution of this document is uniimited
11 RUPPLENENTARY NOTES 12 SPONSORIMG MilLITANY ACTIVITY

Defense Atmnic Support Agency
Washington, D. C. 20305

13 ASSTRACT

\

“The chinchilla's acute mortality response fo mixed gzamma-neutror radiations of
the AFRRI-TRIGA reactor and to 250 kVp x rays was studied. Unilateral whole body
irradiations were accov:plished at doges {ron. 200 to 632 rads of mixed gamma-neutrn
radiations and from 357 to 1786 rads of x rays. All radiations were delivered at
approximately 20 rads,/min, and doses are reported as m dline tissue doses. The
LD5g/30 values calculated for the mixed gamma-neutron radiations and for the x rays
were 295 and 450 rads, respectively. Using 30-day med.an lethality aa the end poini,
the RBE of the mixed gamma-neutron radiations was 1.7. The wide lethal dose range
obtained was attributed to a high degree of variation in age of the chinchillas. In
contrast to previous experience in rodents, the chinchilla showed a relative resistan. 2
to the classically described gastrointestingl modality of radiation death.

DD " 1473 , UNCLASSIFIED

Security Classificaton




UNCLASSIFIED

Secunty Clussilication

1. ORIGINATING ACTIVITY: Enter the name and address

of the contractor, subcontractor, gfantee, Department of De-

:::u activity ot other organization (comorate suthor) issuing
report,

2a. REPORT SECURITY CLASSIFICATION: Enter the over
all security classification of the report. Indicete whether
"“Restricted Dsta’’ is included Marking is to be in accord
ance with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified In DoD Di-
rective 5200, 10 and Armed Forces Industirial Manual. Enter
tha group number. Alsd, when applicable, show that optional
:zmdhn' « have besn used for Group 3 end Group 4 as author-
zed.

3. REPGRT TITLE: Enter the complete report title in all
capital letters. Titles In all cases should be unclassified.
Il o mecningful title cannot be selected without classifice-
tion, show title classificeiion in all capitals in parenthesis
immediately following the title,

4. DESCRIPTIVE NOTES If eppropriste, enter the type of
report, c.7,, interim, progress, summary, anmual, or final.
Give the inclusive dates when a specific reporting period is
covered.

S. AUTHOR(S): Enter the name(s) of suthor(s) as shown on
or in the report. Enter 1ast name, firet name, middle initis!l.
If military, show rank and brarch of service. The aame of
the principal author is an ebeolute minimum requirement.

6. REPORT DATE: Enter the date of the report ss day,
month, year; or month, year. If more than one dete sppears
on the report, use date of publication.

7e. TOTAL NUMBER OF PAGES: The tota! page count
should follow narmal pagicstion procedures, L e., enter the
number of pages comtaining information

75. NUMBER OF REFERENCES Enter the total number of
references cited in the report.

8s. CONTRALT OR GRANT NUMBER: If appropriste, enter |
the applicabie number of the contract or gramt under which H
the report was written

80, 8, /- 8d. PROJECT NUMBER: Enter the sppropriste
militery department identificstion, such ss project number,
subproject number, system numbders, task number, etc.

9s. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
cia! report number by which the document will be 1dentified
and controlied by the originsting sctivity. This sumber muat
be unique to this report.

9b. OTHER REPORT NUMBER(8): If the report hes been
assigned any other report numbers (either dy the oridinstor
or by the sponsot), ateo enter this number(s).

— INSTRUCTIONS

N KEY wOoRrOs Link A RLILLE Linx C
e - — noLg " noL g 1 [ 34 no‘_;; i

acute mortality
lethality, median '
HBE
mixed gamma-neutron radiations
chinchillas

i '

i N

i

!‘ L]

! :

| 1

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report. other than those

imposed by security clatsification, using standard statements

such as:
(1) ‘"Quslified requesters may obtain copies of this

report from DDC.*’

“Foreign announcemenmt and disseminstion of thus

report by DDC is not authorized.*’

’U. 8. Governmant sgencies may obtain copies of

this report directly from DDC. Other qualified DDC

users shall request through

(2)

(&)

'U. 8. military agencies may obtain copies of thia
report directly from DDC. Other qualified users
shall request through

4

“All distributlion of this report ia contrelled Qual-
{tied DDC users shall request through

3)

If the report has been furnished to the Office of Technical
Services, Depariment of Commerce, for sale to the public, indi
cate this fact and enter the price, f known

1. SUPPLEMENTARY NOTES: Use (or additionsl explons-
tory notes.

12 SPONSORING MILITARY ACTIVITY: Emer the neme of
the departmential project office or 1shorstory sponscring (per
ing for) the resesrch and development. Include addrens.

13 ABSTRACT Enter an abstrect giving a dbrief and fectual
summary of the document indicative of the report. even though
it may also sppesr elsewhere in the body of the technics) re-
port. 1f edditionsl apace is required, 8 continuation sheet
ahall be attached

It 1s Sighly desirable that the abstract of classified re-
ports be unclaasified. Each paragraph of the sbatract shell
end with an indication of the militery secunity classification
of the information in the paregraph_ repreaented as ¢ TS) S)
{C). or ()

There is no limitation on the length of the shetract
ever, the suggested length 18 from 150 10 228 woeda

14. KEY RORDS. Key words are technically meaningful terms
ot short pheases thet characterize s repert and may he used as
inden entries for catsloping the report. Key words ~uat be
selected 20 that no cecurity classification 18 required  lden.
“lera. such as equipmemt model vesignation, trede name -
taty Project code aame, geogrsphic Iocaninh. may he used g
vey worda hut will he followed by an indicstinn of technic el
content The anaigament of links rules and weghte e

How.

QPO 001.488

optionat
&.‘mw N-“J‘““mw_w._. -



