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ABSTRACT

The present study-was designed to reproduce in the' labora-
tory an acute exposure of mice to early fallout (2 days old)
such as might result'from a land-based nuclear detonation.
Biological data werg obtained on the uptake, distribution,
and retention of the inhaled fallout simulant, Further, as a
basis for comparingithe effects of different types of simu-
lants, the metaboliq;"behavmr of this dry-particle fallout
simulant of limited solubility was compared to that of two
previously studied fallout simulants; an ionic liquid aerosol
and a mud-slurry aerosol. The simulant was also adminis-
tered by gavage to provide data on uptake of fallout by i inges-
tion as compared with inhalation. From these data, an
evaluation was madg of the radiation dose to individual tissues
from inhaled fallout as compared to the concomitant external

radiation dose that the animals would receive if expoged to
thﬂ same airborne oimulant.




{  SUMMARY

f The Problem

i The present study was designed to reproduce in the Jaboratory an acute
‘exposure of mice to early fallout (2 days old) such as might result from
fa land-based nuclear detonation. Biological data are required on the
tuptake, distribution and retention of the inhaled fallout simulant, Fur-
ther, as a basis for comparing the effects of different types of simulants,
the metabolic behavior of this dry-particle fallout simulant of limited
¥solubility ' must be compared with that of two previously studied fallout
§simulants, The simulant administered by gavage provides data on the
uptake of fallout by ingestiop as compared with inhalation,

i These data are required {or an evaluation of the radiation dose to in-
¥ dividual tissues and organsifrom inhaled fallout as compared with the
jconcomitant external radiation dose that the animals would receive if
“exposed to the same airborpe simulant,

. Findings é
k ?
Following a 3-hr ¢xposure to a dry-particle simulant of a land.based

-4 nuclear detonation, the activity was quickly cleared from the lungs and

! appeared primarily in the gastrointestinal (Gl) tract, Lesser concen-
trations of activity were algo found in the head, liver, skeleton and thy.

“rvoid, The radioactivity was removed very rapidly from the GI tract, as

fcompared to the rate of loss of the simulant from the respiratory systen,

following exposure to the ionic, mud-slurry and dry-particle simulants
was 3.2, 12, and 80, respectively. The rate of biological elimination
of the dry-particie simulant material from the skeleton and liver was

1

i
g The ratio of activity in the Gl tract to that in the respiratory system
i

4 considerably greater than was noted with the previously studied ionic

;‘; simulant, In terms of total respiratory and Gl tract activity at | hr,
¥ the skeletal aclivily was twice as high for the ionic simulant as for the

‘4 dry-particle simulant, while the reverse was true for the liver activity.
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Following the admmxstnt‘on of the simulant by gavage, the initial
distribution of activity in the GI tract and in the tissues was very simi-
lar to that following inhalatipn exposure. It was found that the absorp.
tion across the Gl tract proyided an important portal of entry for the
dry-particle simulant into the systemic circulation following an inhala-
tion exposure. The composjtion of the simulant material in the various
tissues during the first 4 days following exposure appears to be domina-
ted by one or a group of ﬁogion products, as seen from the similarity of
the radioactive decay rates for most of the tissues, The results were
similar for both inhalation exposure and administration by gavage, Ex-
ceptions to these findings wqre the thyroid and the skeletal tissues, the
former having an affinity log the short-lived iodine isotopes and the
latter for the longer-lived { uion products.,

The thyroid received thev ghest dose to any tissue from the internally
deposited fission products,’{The GI tract received the next highest dose
which was, however, less than 10 per cent of the dose to the thyroid,
The dose to the skeleton, while lowest in the 15-day period studied, will
probably be greater than t at to other tissues over a longer period of
time, since the skeletal’ act jvity falls off more slowly than that in other
tissues, The internal rp ion doge to individual tissues was, with the
exception of the dose to hyroid, lower than the concomitant external
dose received by the anim*;r.
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ADMINISTRATIYE INFORMATION
j

This work was done as a part of Bureau of Medicine and
Surgery Project Number NM 006-015,04, Phase 1, Technical
Objective AW-6, as described:in the U.S., Naval Radiological
Defense Laboratory Regearch 'Progress Report to the Bureau
<1>f shgedxcme and S\u'gery, NAVMED 1343 of 31 December
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Department of the. Army established between Department of :
the Army, Office, Chief of Research and Development, and
Bureau of Slups (.Iomt pgreement, ?.3 November 1955),
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.ﬁxposurc to fallout from, enuc)ear detonationp 9r to an aerosol fuormed
m gqntrolled nuclear {igsign, results ina bmlo kca; ha za;d bqth fi'dm §h¢
e);t‘ernal radiation of the o g’&msm and Irom ra iq.tlon emana; ng fr% n it
ternél,ly depesited materia revious studxes, : v¢ md:catedt at 't !
short-term effects which g ¢ar following a_cop ed expmsureg (i.g
external apd inlernal expog B?(e ) resujt primari rom the externpl radiaé
tion, The amount of matel"}” suffxcxently gqeat ] penetrqte the. ,na ura} f-‘
filtering defenses of the living organism and produce immediate eifecth |
is. ppceasaply associated with a very large Q,mqp of externa x;a ; ; .
act ye material. There arg, howeVer, situationg’in which the | n;’erhal |
?,txon is of primary congern. Such situat o }nclude the' lo -icr ‘}
effects rgduccd by interpally deposited isotopé l} with long radioac W‘é
- and biological half-lives; lopg-term effects o ac‘c\’:mulated small doses
of short-lived as well as long-lived isotopes; and damage to individuil ;
“ tissues resulting from selective localization of 1sotopes. ; i

In order to assess these situations, it is necessary to understand the
metabolism of the fission producls, i.e., the uptake, distribution,: and
retention in the body of the various isotopes which are inhaled and il}v
gested. Wh:lv a number of the long-lived fission products have been’
studied,! information is lacking in two(areas- first, on the metabolism
of a very early fission-product mixture (which ch pdes ort-lived
figsion products) and secondly, on the bohaviorggf ongelmﬁvygggis}ion F
products competing in the bady metabolism withi the numeroys, thqr ‘
fission products found in the spectrum. formed op bombardrp of ramum. o
The behavior of an isotope a‘qlmmmterod singly may differ }'?,m th¢ igotope :
taken in a mixture of fissionproducts,

) 3 ((\ “ } R
While physical mqtrument.atlon van be used to determme thﬁ ?xternal_ ..j}:
dose to an organism, it is gt suffjcient for calgqlating the' ternal ex-' ;

pesure since complementary metabolic data ave! hckmg onfghg uaptity‘
of jnternally deposited mategial in particular t;qgges and or a,n! nd on
their turnover rates as o fu.gctmn of the amoung presgent in ghﬁ Wct, rnal
environment, ug, y q., P Mi ,,‘,,,h_ “y

In the present vxpcnmqmﬁ therclore, a dsreg}, qyaluatxo g,s. f
of the uptake and «h«;tnbugon of fission products deposnwd nierna i

i I ;




" an ionjc simulant® and a

‘as modes o
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in mice as a result of exposgre to a dry.particle simulant ingorporating :
2-day old fission materialy”{The simulant employed was composed of o,
tracer amounts of {ission-product chlorides adsorbed complgtely on dirt
particles ip a wide size rapge., The simulant was generatq(df@eq airborne
particulates and representsyqualitatively, the fallout which might be' "
encountered as a consequ:};_qc of a land-based nuclear detonation. The

simulant is, however, notingcessarily of the same chemical form as

fallout whi:;h would tend tgi{qaximize the hazard as approximgted here,

Earlier studies have t;,"' d the fate of two other types of simulantg—
)Q bl g’ 'slarry simulanﬁl‘ 'fjhe'?ormg’;jé’?‘bre selts
the falloutithat might oce lowing a nuclear de o‘;,\ation‘i'x}?'iea watéer,
and the latfer a detonationin ‘§?ghallow barbor, ‘The 'biologi¢} response
to an expogure to fallout { gp‘epdent on the ’P’r'gp'eyties of the*carrier
material, ;"}‘he results ol'e ned with the dryiparticle simulq,n‘& in the"

present experiment were gopipared with results obtained with'other”’
typesigf q%ulants prodm,;, 2 i

n previous studies.’/
('In‘ o‘rdexﬁf? assess the "f{; '
of entry for the {igs
¢ DIREE 5 1 N ¥y 7 1R
simwlant Wap administeredio
mode of administration ws

exp.oﬂ‘.“.'.e ?gf 0 sl

tive importance’of inhalation j'a:,‘f' fingestion R
pjon products in :éjtﬁg, B’gi(liy.‘ ’t,lﬂ‘é"}%i".p‘ar‘;iéle i
mice by gavage .a;t_;'x,d* the respo be to thig 3,
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tfollowing inhiflation”
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Prggarat;on of,_llgmfy_mulg‘a;i f o

The simulant was prepared from neutron-irvadiated uranjum obtainéd
from the Mate rials Testigg*Reactor, * The mixture of fissiofi-products
was dissolved in [1C) and'gdded to a solution of previously preparcd dirt
particles of Ambrose clay loam of fess than’40 microns in d{ameter,®
The partiglg-fission-produgt mixture was eyaporated to dryne(ss ina
ball mill o insure mixing,  The rcesultant simuldnt consisted’of dirt
particles with an average dlametcer of irom'l to 5 microns With the
fission products adsorbed on the surfaces, ‘The solubility of‘"the activity
adsorbed on the clay partigles was 8 per cent in'water and 18'per cent
in HCl at pH = 1, The anitaals were exposed’to this aimulant' within 2
days after the removal (){'.‘tge irradiated uranium from the reactor,

* Materials Testing Reactor |rmdtan'm§$'uvtce, Philiips Penolretdhi Cc\.‘fldaho Tslis, lda!l_;".
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T e expegimvntal apparny g:ua for generating the aerosol and expogjng
the agnimalg’(scc Fig. 1) Was previously described.%® The equipment::
congisted oi: (1) an aeros@) generator, (2) the animal exposure cho,m-
ber,s (3) sagnple collector for collecting particles (for determinatipn.'of
simgand a.e;oso! concentzltion) and (4) supporting equipment (pumg,wtc )e

A

generator was design
cles at a cqnstant concentsa
ofithe outey'tube provide

‘to provide a stream of airborne dry puti-
tion level (3,2 X 1073 pc/ml).* The rotation
jconstant advance of & brush against theisur-
picles. The particles thus agitated werq picked
,vered to the exposure chamber. at a ilq' rate

fnice were expooed to the dry-particlr-tauout
bical to that used with the ionic simulant#“In
jing a2 meapured amount of the dryﬂoimu;ant

tube to 36 micq, ,

: ”',the prgseut study,
simlilant ixga manner jde§
it “solution con
dmlq%g;et ed by l}f ‘

e animals were sac; ced in groups of 6buoh, starting at l h:;zgj[;er

(ppsure agzd at variops:{kervals up t0’}5 days,  The experimentalipyo-

diire forimeasuringthaligetivity of the: ﬁlg}gmgrgduct- in the tismgs

een dgscmbed in‘a plavious report. **M 4

he di tgibutwn of ‘gargma uctivity was do:ﬂmined in the followmg

ans and:tissues; respatory tract (qurt ng at the upper end of the

' ; ;»' hia, thyroid, head,and Gl tract and contents
tap”af esophagus: al region), The autopsies were carried gut

j:care. go avoid cr%a g tamination, o

erforined by determining the gamma activity
.. scintillation counter., The tissues were

jp crucibles and positioned under the crystal.
ggured due to the inherent difficulties with prep -
aBnting, However, previous experiments'have
he gamma ag vity moasurements%sa,tufactorily reflect the

‘sodium iodide ga
ted ifg Coors porcel

Inhigixal Ugtéko of_the lph ‘ erosol by Animal Tissues
" The distribution of thg adioa«twe fallout simulant in the tissues and

organs of mice ox;msed the airborne mmuhm for 3 hr, and secrially

: P : 4 .
RESULTS AND DISC ussgﬁy ‘ \ g e
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sa( rificed at periods ranging from | hr to 16 days fullowmg exposure,
is shown in I°ig. 4. At 1 hy:after exposure, approximately 90 per cent
fof the internal ac tivity (as determined by gamma activity measurements)
was found in the Gl tract, although all the activity origipally entered the
body by inhalation. It appears thal most of the radioactive maferial was
_assocnated with large particles which presumably were rapidly moved
”ack up- §he respiratory tract by ciliary action and swallowed, while the
fsmallerparticles penetrated to the alveolar tissue, A small but signi.
‘ fmant fraction of the material in the Gl tract was absorbed into the body

$By the third day only | Pe,

cent of the maximum activity in the GI tract
re mained, A '

i,

3

jradioactive s\:bstum:o which entered the
g'in a matter of hours, Loss of activity from
t 1 hr the activity in the liver was approx-
stivity in the GI tract, while both the respira-

The major portion of t
Esystcmic circulation did
the blood was very rapid. g
imately 2 per cent of the

tof the activity, The thyr d contained 0,4 per cent of the Gl tract activity
and the head 9 per cent, *# The high levql of activity in the head probably
'reflectsithe presence of- l%'ge pa rticleu«iwhich were inhaled and trapped
{in the nasal passages, ; v _

The initial distribution q activity differs markedly from that observed
.-_;following expns.u re of migerto the ionic liquid acrosol® and the slurry type
‘aerosol > (sce Table 1), 7Qn the basis of the activity found in the respira- .

‘tory tract being |, the actiyity of the Gl'tract was 80 + 13 for the dry -

(Typc 1), and 12 ¢ 1.1 fo:\f e ionic-mud slurry aerosol (Type 1),

If the total activity found in both the respiratory tract and the Gl tract
is used as the basis for cQmpar ison, the amount of activity retained at
1 hr in the skeleton is 2,34 0.1 per cent with the Type | simulant and
only 1,3 £ 0.1 per cent wu{) Type 1, suggesting that the dry particles
may not br a«s availahle tg:bone as tho ionic form. On the other hand,
the activity retained by thc liver when the animal is exposed to Type 11
Casimulant (again in terma of total GI and respiratory traet activity) was
"LY 1 0,0 per cont as compared Lo 1,1+ 0.1 per cent for T pe 1, The

hxgl\cr retention of the pagticulate -um\ﬁant by the liver is probably
;associated with the naturad function of particie entrapment by the rveticulos:
5endulhehal system, P he” findings suggest that the pavticulate acrosol
Cretains “‘lts adsorbed (;satgp products m\the bhody,

initiad upldlu' ol ln;.,vsteﬂ i; wlang \

in the experiment in which the dry-particle simulant was fed the mice
by stomach tube, the initigl distribution of sotivity in the GI tract and
in the 8oft tissues and skgleton is very similar to that following inhalation

‘i

DS‘

PO PR

 ollowing either inhalation ‘or gavage; the remaining material was excvoted,

e UNGLASSLELED

T
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ftory tract (including lungland skeleton aoptained approximately 1.2 per cent i

particle simulant (Iype Im, as cumpared to 3.2 + 0,3 for the liquid ae vm,ol;:. g
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TABLE !
‘ 4 1f1 ;
Distrmbution of Actw:,ty in Mice | Hther E
oy L
bie » “! o o YIRS
RTIL . ’
V. -:;IT‘"“" ‘ ‘{' |
T R b “]’!?mc
T AR A T
Respiratory. Trac ot and Luug(’) Y EIE T 5
iy et h Qq
Gmrouummol Tract and COnteuu 8.81& _t .3 ?g VI
L \,! : f) i "
-« Sheletom. . ¢: 0.09@‘ ‘_1; 013, 022
S iyt o Py CER
i Head. 1 08814 + 084 0 11
oot e T :t?y' '
~Liver . 0.04§ + 009 081
S P RN . ‘l' b
“Thyroid | o.ooqa_f 003~ 0,028
(a) Resplratory tract activity is expressed u 1. All‘other values Aty ) p ested In terins of ratio 1
mpimory tract activity, ae .; : t' , _‘("
i L ¥ ;
' b it
) 'I‘AB'LE 2

sttnbutwn of Activity in Mice at l, Hr Follqwing Administratmn of
Particle blmul?nt :
i

the Dry-.

! L

ISR NN TR Coxt - o ]

: e Msthod of Adminisusiion of 8imulsnt .

Tissue inhalation S Gavage . 'Z

g i S oo . B

W e PRI ST ST £ T T i !
Gastrointestinal “I'ract and (:nmcnu“‘) w1

Respiratory Tract and Lung
Sheleton

Liver

00125, .002  j . 0,008¢ + 01
t 9
0.0124 j 001 { 0,0028 + ,001
) b ‘ '
00104 11 004 0,010 + ,008 .
? ki

i R Tr——————— Ggmwe ¢ ey n e ey

(.1) Gastrointestina) 1ract activity s expressed as 1" Al othot v{}\m are exptemd i terme of

atio to gastmmu-ulnnl tract activity,
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exposure’ (Fig. 4B), The comparison of the amount of activity in the
various tissués folluwinq: lation and gavage of the Type Il simulant
is presented in Table 2. Following gavage, approximately 1,3 + 0,2 per cent
of the activity in the GI't¥actlat’l hr gained entry into the'blood stream and
was retained by the lived ¥ndbKeldton, the primary sites of internal deposi-
tion of the simulant, In'cdmparison, about 3.2 + 0.3 per cent of the GI
“tract activity was {oun'd"iﬁ“ih{“‘l‘iver and skeleton following the inhalation
exposure-to the same simiulapt:* Thus, absorption’from the GI tract
accounts for an average af 23'per cent of the activity deposited in'the j
skeleton following an inha.h,tgomexposurc, and 50 per cent of both the ’
liver and nespiratory tr*qtf"g’f'tLVity. Only half theractivity in the respira-
tory system, therefore, devives from material directly inhaled and ab-
sorbed thtiough the alveolar:tisgue; the other half is obtained {romivmaterial
which entdrs the circulationiipen absorption through the GI tract, These
data emphgsize Lhe fact.that-fhe-GI tract is a significant portal of entry of

a dry-particle aerosol iqtcgt% ystemic circulation following an inhalation

exposure ¢l Thus, the physicadicharacteristics (such as particle size)which §
have to befconsidered inievaluating the ahsorption of particles must be con.
sidered with respect to the igtestinal membranes as well'as the alveolar E
tissue. A A i

Iy o R

oy, " “vg ;;f](l, R hi T
The ra'df'oactivity in au“th -ltsi?ssu 8 except the skeleton,and thyreid
following both inhalationjand.gayvage decayed rapidly, decreasing to a
fraction of | per cent of theiy 1 hr activity by the 15th day. The skeleton
and thyroigd, however, rgta,ix{eq,"éfrom 4 to 9 per cent of their 1 hr activity
at the 15th day. The drop infactivity, in each tissue was a function of two
simultaneous processess  th | radioactive decay of the fission products
andithe biglogical loss o I ',-im'u"ldnt material i_t:self from the tissues,
i toelypryied o el

: tivit

Radioactive Deciy of
facdioactive Jee

The composition of the- radioactive material deposited in a tissue is
reflected fn the radioactive decay ourve of that tissue, If order to gain
information on the selective uptake, the gamma activity of the tissues uf
animals sacrificed at | hr past-exposure was measured at intervals ove
a 30.day period., 'I'hese decay curves for various tissues (following ad.
ministration by both inhalation‘and gavage) are shown in Fig, 3. The
similarityfof the curves (with the exception of the skeleton) indicates
that the isotopic distribution of the internally deposited fission product:
in most ofythe tissucys was very similar, The lower rate of decay of the
activity infthe skeletal tissue reflects a fractionation in the uptake of the
fission-product mixture due to the affinity of bone for certain of the ele .
ments whigh arc characterized by relatively long half-lives. The activily
of materia) «:posited iq,,_t.hp,?w,er decayed with a somewhat higher vate
than otherisoft tissuecs, Thetapparent increase in activity at | day prob-
ably reflegts the growth of aj?gamma.-emitting daughter from a heta-emil
ting parent radionuclide, ¢

i
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- isotopes, S {.

Y\ gamma spectrum analysis will be used in future experimenfs'to
; identify the major fission-product components of the simulant material,
. , 12

o Following the administration of the simulant material by stomach tube,
" the radioactive decay of the material deposited in the various tissues

. (Fig. 3B) was very similar to that{ observed follpwing the inhalation ex-

. posure, The basis for the similawity probahly;%lies in the fact tlu,t in ., gea
..either mode of administration a large fractionof the radioactive! materlal P
* enters into the systemic circulation by the Gl portal of entry. B/

The composition of the fission-product mixture in the various tissues
(with the ‘exception of the thyroid) appears to be dominated by one or a
group of fission products, as seen from the similarity in the radioactive
decay rates:for all the tissues durmg the first 4'days. The thyroid, of
course, has an affinity for iodine'® and the shorter-lived:iodine radig-

1

Biological Loss of Simulant

The gamma activity of each tissue taken trpm‘mice sacrificed’at
various time intervals following exposure was corrected for radjoactive
decay back to | hr after exposure by the use of the above-mentigned -
radioactive decay curves, The resultant curve approximately describces
the biological loss of the fallout simulant in that tissue (Fig. 4)’.

The activity of the GI tract and its contents decreased the most rapidly, ¥
due to the excretory nature of this organ. As previously noted}‘the hio-
logical decay of the radioactive material in the GI tract was very rapid
and could be separated into two components, The initial rapid loss of
material with a few hour's hal(.life probably corresponds to the rapid
loss of material from the GI tract via excretion, The second compom,nt
with a half-lifc of several days was probably related to the slower pul.
monary elimination of the lung "fixed" activity and to the normal excre-
tion of internally deposited material, The rate constant for the'loss of
activity from the blood is also quite high initially, due to the rapid ex.
change of material from blood to other tissues, After this xmtial rapid
loss, the activily in the blood approaches a constant level,

Following administration of the simulant by gavage, the material
rapidly passcd through the GI tract at approximately the same rate that
was observed following inhalation, The rate of loss of the simulant
through the Gl tract was such that the stomach and small intestine con.
tained | per cenl of the maximum activity at 2 and 5 days, respectively,
post-radiation, The activity in the large intestine fell to | per cent of
the original activity by the 18th day, R :
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j The veryfrapid clearany giof radmactivityi trong the Gl tract contras
with the relatively a}ow bjelogical loss observe: &;

At 5 days f¢llowing ‘an inhalation exposure, 42:pap-cent of the, maximu

 agtivity of. the respiratory ;act is still present.? The loss of actwity
- from the lung: for thg firsy

QE»of simulantg’] and III,

theiinhalati »
thef respzrag: Ty system cghsbe described by, 3 ay const;nts. The mial
rapid loss ofimaterial (halfulife about 10 hrz' is'probably’ associated w. '.
theirapid upyard movemg Yof material in theireppiratory tract. whil
‘the' second:proce ss:(withish '
asgociatediwith the: ploweniloss: of the smaller ' ?
alveolar tidggye. With si@gﬂmt 111 the biologicaligecay of\ respirator
actMty following adminigipation of the simulantiby gavage ig;much mgdy
' iinhalation (Fig. 48) oting the\

‘the air side ‘of tlw 1lys
lis depooited\o

.,

tuction of the actiz}fy i
following gg, ’ge t}'le

WFollowm :
argund 3 dQ
" tion ‘exposy;
organ is t
. administr

. f activityv )
i\;initial rae

stayed faui}y zleveHn the
concentratiqn appegred

‘Evaluatxon of the ntern adiation Hazard -

“While calculation of r diation dose from ia}lou; with any. dogree of:
precision is difficult, an‘approximation based- onnexperi,mentgl data i
feasible and was performgd here, In order to'evaluate the’dose to in
dividual tissues following-an inhalation exposure,. the activif
tissue as a function of t{ e was determmgd (Figi 5 ). The gy
activity per gram tissu as observed in the thyroid at 1 hnif, \
exposure, At Hns time the activity in the Gl tract (includm "lcontent

S
The total do«w recewgd by each organ for comparable engr ies ia,é‘aoi
course, praportional tonthc avea under itowcurvg (see Table:3) Thes:
thyroid, for example, = ceived 170 rad, * This"was by t'ar”t g highu
dose received by any of the tissues measyred during the 15Q%§y expe) i- :
~ mental period studied, @pe ratio of the dose received by th g-thyroiz to

'h

* Calculation. wu performed by Wic integration,
- l & -
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Dose tpg;'-'l‘issue

Interyal
()

0 -360
0-168
0 -.960
0 -, 360

Thyrid!
Gl 'mc:

' that received by the?“’respzﬂtory’”trac‘:t was. much greatep following ex
sure to the’ dry-part;icle si.mulant thamfollowing mhalat,jon qf the ioni :
simulant, . [

2

It is to be*noted that, oyer Q;x extended period,: bcne’ \yould receiva the
greatest integrated. dose since’ the isotopes deposited in. Jone have ha)
lives ranging up to-2. ‘years:(St) and, in addition, have long biolog;
half-lives, i“In contr, ’nt, the longest-ljved: iodine }aotppq has an; g!iec_
ha.lf life of 7 7 days pd. thm dgltverwits qloge in’ a shO{'

The dose: rate to: qxe indjvidual tislgga can be getermine;l by;"
the followmg formu%“ N

L w- Q% ¢ .

Ig « k-2 B <

H i

where ; g . b
' W l_i T .

I, = dose rat »in rad/h o N
Q= beta activity of each tissup in d/min (gamma acthty wasl ~ “\

¢ ‘measured expcrimcmauy in this study and was converted.,to ; ;,’
‘beta actiyity.om thesbasia that the ratip of gamma pb0tonsgt° 5

peta par);iclea at.this timrwaa approximately 1.2)! * "

¢ The rollowing document {s. ;efemwod fot«;he convenjence of those who have sccess to it, ©
Sondhaus, C,’ “The Ratio of Lung Bets Doss to Whole-body Dose During Given Time lntuvm
After an Atomic Bomb Detonation, U, 8, Naval Radiglogical Defensa Laboratory Report,

USNRDI-1304, -12 Dctcmhg, 1962 (CONE?BNTML)-
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8 not any‘greater than‘
ose approximation. '

e not considey separa b p
ries of Ishort-{&yed/l" egﬁﬂlq{nlt t{ﬂf’ ‘?&

' The.dose rate to thetkither tissuds'at’ li*hrvwm_
able 3), The value tqg' E for all tissues other }}m
mately. 0.39 Mev fromyl to 4 days post-detomt

to 15qgays. . ‘K e s

fa sumptions implicit in this balculatiow \ ";dizmt.-pthe s:mu) t{w!.v

s ho geneously distygbuted in the tissue andiamgioi dlyr,fahcuenerg A8

gmpletely absorbedoiwithe tissuei ! The energylabsorptipn pes:. tiaagie i
g{taken, therefore, as qg’ual to the energy emissdany: '

? Sin fa simultaneoug exposure of the animammthe ai:rhorae simulant«,-
pccur _grdmanly with internal radiation, it is ofg pterest to relate’the .
e ose with t ncormta, 'nal doge, ¥ In arncular
e i'gmylvqptal situat?c?pbgg owever : i" als gt 5&& 1n E, sa
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limited solubility was compared with that: tWé prévigl 9th\1’&&' a1l
_out simula;;ts. an ionic liquid aerosol and’ 'mud-slurry'q roaol‘ ’l“he :
simulant was also administered by gavage'to provide: datg%on the: n%;ake

(ﬁ\with io lation,

e dry- pav}icle aimuu;xt. activitytv

eared primaruwi the GI tract.,
o0 found in the ead, liver

vity wa ‘removedivery: *rapidlyffrom

te of lon of the simg,lgat from* he

L]

of fallout tgy ingestioa ag‘ppgp

Follo a Jagr W
quic d, (Fopt
- Lesser conce tratie

skeleton and thyrqidid“The i
t [ .
he ql tIJql ‘i;:t . rb H‘mm ¥)

respira 8%‘?" viae by ibhadd g

{g pett ,tg ct to that in the rupintory aya em
onic, -slurr and dry-particle simujants
was 3,2, 12 and 80, eopqctively. The rate of biologicalieliminati on of
the dry-particle simulant material from the skeletonandiliver wagicon-
siderablyigreater than was noted with the previously‘ytudje d fonic* pimu-:f
lant, Interms of tofal respiratory and Gl tract activuﬂ t'l hr,ithe =
skeletal aztivity was:twice as high for the ionic simulantiss for th?dry-

The ratiq aqti
following xposure

0

particle simulant, \gbila the reverse was true for the:, i;mp; activit

Following the administration of the simulant by gavagey-the mit? 4
distribution of activity in the GI tract and in the tissues was very dimila

to that following inhalation exposure, It was found that the absorpézon
across the GI tract provided an important portal of entrysfor the-dyy-
particle s;muhmt into the systemic circulation following an inhalatjon
exposure,” The composition of the simulant material in:the various

tissues during the first 4 days following exposure appears‘to be dom- ;
inated by.one or a group of fission products, as seen from the sithilarity
of the radioactive decay rates for most of the tissues, The results were:
similar Ior both inhalation exposure and administration by gavogei* Exw~
ceptions t these findings were the thyroid and skeletal tinuea. "

the longex:g-hvvd fission products.

The thy;ozd received the highest dose to any tissue from the intérnall
depositedifission products, The GI tract received the next highug dose,
which wag, however, less than 10 per cent of the dose to ‘the thyrgid,
The dose to the skeleton, while lowest in the 15.day period studied, will
probably be greater than that to other tissues over a: longer peri;;;«of,
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