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RJC1L.*,i'yva (!-!-dica Rlfa~iolo'-), Vol 7, No a, ::On-
CO7 .gut92, pagos 91_9?. j

In order to Asteblish p~i:,a1isible lwvi3 ro.' thio ing).Stto of'
r1ioftctlva icoo-i~cs in thio ora-ianI., anu-iest-ildin' of' i;mral
ofbiological~2 aectiVit f'or' sall~ ioi-n mtint~ion. elo~us s 1 wCa-m~rjry.

tha? btsic Coci of modl.obioloey, azn L*z-ortmart pJlaco. is~ ccep tA4

snnsttivity ini t~hoir v'zriona*-sects. Ans %dest-mv'.1s of' ln%-:a o'Vi0-.-
!at, di~tr'ibution, a~ccumnulation, andi r~-mova or' r.io.-ltiv'o inatopaa fr%0uA
the O ormilm in rolution to tho r V~of' Lthairi In'aStion - is Vn-otVrj,
bu.t no Icsis import at,, aspcct o&' t-iis ýnoatd'on.

In this artuiclo wo -riih tac~~¶ ~~itc of jXPSI-in L' I
bascs for permiiss~ole maIi mvs" in the c-w ~ n~i ~o lvl

radi-iciveisoopesin lm tnx peteore a
nid n~nd loeukernogozxl acti.'n of r-ýa-o~ctlv)ooi au 6 4wcrittsrion for

Tho rh-enarý,. lo-ni-Iler..' LI o~ -. that
of ch:nj'lte, )7:2-U "Z01..e 1 hi-$01y liVkly tia~ - is 1i
'Vacehld or thwacio a." 1id-r.Un tm4ai~m in initi,-l ~i~isn Aiiy

stractui'o ol' tho or- anis'm o:a ;.--A-. *r levJI~. *It do4 ;. lo- 4,hj

evor, thal- roactions a.t o 1vals ao livo no thx'eehold. Expari-.wn-
t,!. evi'imc-3 on t'%ie blolo.;2V..t acA:v 11%y oZ` v~rolms 'a3ptwct 05 ,on- O7.in:

m.!Li'lon , %cludlm, rmdio~a U.ive io:i s~i iz ~iiciantlj co:-mdcinf on
thCo~orci.

*.-, :.--So3.Vtn.- 'the probl.om of' tho t~woahold or' aon-.thraw,01ol nature
~:tho reac tlan, data conea~rnt'nh Vtho fo... of' tha dos*--offect curvm are

Q i~mro 1 prejoatsa dAt3 c~rwtr n Cie do."ea or decr.)iie In
V11natuir'e wet span or rata in *relnbl on io tha amowt of SirXb induced

il"tO thG Atbdomi~nal cavity. 17. a". thatt, aooording, to the criter-Ioa 0of'

BC~ A "J"'AcCopy



41i do spu1 duration, thoa acý%2.orx or~ n..53 _*-rsod c~laact''e:. A1oZOU3 -- tu1V-. r obtj nd r1 wit Otte.- !.o,.C~vQ ioto 'a,- -'in
stance CoZ4 Cu? A, D 0 ~fand ot',ors. 7hoara CXiSta a Very wA.) (~Coca-,diapiooan -wbch does not affecat Vic Ionfl4oY~t./ of eXparlimantal ritet, ThsmAxc~ju-l Srw osago t~hat is Inr "o,^ec-va for rats,, accordlum-to tho cr1-
torlun or longaev.Lt, 1i 25-50 Ac~t:C,; and for m~ice acoli, to tho.- dat¶t
of Ul. Fi nkcoi'- 44tc.Ikao

r igure 1. Trhe averaigo'decro-w* in tho life spin at rits (ini
porCentages to controlu) MA rolaotion to the q.uatt:ty* of intri--abdomit'wl induction of Sr.90.

Lagond The a tripad area. deathi vrto for conrol~'3 ankil2s*
rM~t rallability intorrils f-or in~0.5

rWe ara acquirino axr&z~.dtv. -prov1idin ovIdo;iao V..tui' atSaill quantities or ridloactlva subat.4neasi, the avjjr'Zo lio, oexperimaental. s~niimsls Increasna.. 7'or InstrL-wo,, 5r inaruc-.Zon oe*Si;.n
* ~qumztlti~s of 1-5 per rqRt,, tho OV-Iifotatl] -;ni~rlS inititiv-1 &0e~.more slowly thuar. the control .anizal1s. 1p 500 clays, 3G.ff6, o th- -jýOntrol, Wails died, eihile on intiuation of 1,, 2, and 5 /itho corrzs:oýme.-in perovintA.3es vera' 25.3. 30.9, 4n 1.,X Toa~~ tt ~o

fona1e rats in ex~arimant~d Zoup's vms 530,p.536, And $85 d1-%yi; -;-Ail6 intho control -'506 days. Analo~pus results ta00o 'tainad jj1~j C,,11A. Tu

bY tho A-50th day there died 7.9,t 7.7, 13.2,, and 8.80 ofb mab it o

O~r rj-abe Rgftjii'~oz levels for the a imoa at thea quantities o.d]
C~tocipaat,±vey low- 'The avarage daiy dosage strenath ani indu* ton

my. Best I '- ' C J;
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0.1 krp and ink~yco

y~!i 1c 7 QW-So =14i )~-1Jo' ~ rd L;r.e4o a
*ay l toi f tsa~ ~t cntt.3 % Uf sr.

In ,.tLhj ofaL* tlc; n o fca~.'. ta io ±yacti ors' rai~t ivo3 `4 isotoh e os

One -ýh of 1o nft driou f -U~in d01" ctv Ofcot1opoS as ah prcut orzo~
Woi0 isc Srat Zxpn'ia- ontl~o. S~of cat ~i rion o:v soa aition elc-..
inl n1avuxa1 4 nioa~o rb its do -zatb3hoj * o.. off tttno. ea o &fst c-

-- io, V.dhmpieti md endcaltS .&Zjdtl4?3 * Cuilcttiv dtav., Goncf0 bnstho noappn oaditucoa o of tcont~ror3 in ýdiaA'&n anto a tho xc inn~tyo,' a*u-
cotint in tyo novautto iof a 1i13.'j oNci'at or. ~oti~ froaceyn~ Srzdi po-.

In evaluation oiuo tueorstin urio-at. action okpo v? tu acoivr ' jcton os.

bcandatade characterozn tdoi- birtsdc, qrc:uktito ise% do':ryszlbd iftcan
2it solis the nothrocho3'roaus oC tho ±ý.d ±Onxtiv ctopcct i In. 116,h prf4.oziw

saM.so is1 droo. Oxp~imnti, shpz tVh't 1uhi:1urI on ofth isotopo, elcts
in nfcls. (miss~ca, mloC:rl-IitsC dap) 13ýý kohlthinc oiItf tr5-r0 ofkg the~i

,,nr om' haizopiatcfl can anooin a .1e as ii:uaetht of ratsj id4tz rl3

bie Vio incpfeartio of uthit .,T-r in rolatitixi t -~t:3'o: Iso quanPtity cOco
&Ld ativity. di.c1o nt, ha ox r sit.a 21ax dhvito. '.'ol frcicntl S.?rOS yriat
aU0 bioin rto Liss tnrue in a~n, hii tmlo 74ia qp o ftulo ra-feenioas lifhsý

bco. a+.ect ted in tr&1 lir do" and wr- b qn~usrhti'verla desicribd.eace o
2 sone theuu Ituriorshod. nlu, ~ toWat iXý s

tho11aiai prr~atonofexar.-wth mr. 8estL. 2Avo-gar3il-oables Copy
0 im_3nrdz.01anl a~-tr~livvawo 1 -% stp. h
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rat3 in ro) i~oa A.* T-.j ~~tro .ld~j
nally irnduocd ~S-3*;O

% %
I A

'The action of Sr90 oftan produces leukcoses. "Tha p'oblon of
ifhether this is a threshold or non-thr.oshold r~a~c,.fon i:.; not'W yat be=a

Orecolved * Rats devtlop lau!:osos ohi&.tic*1tl7 more rar,&ly than s.%rc4 -
mas under the action of Sr9 0 ., On ind~ueinS S*AO9 in qusn.itties of 50-
250 pcSlc, the frquanoy of laukoace .increasoz 2-.4 t~tets Ini comparicon
with the control., The relation or lau~coso ti~un o the qupantity
of parantarial rat Induction of SOO3 is iluatree In "?;ava 3. The
data in thisi fi~ire Sindicitte the absonao og a lItnaar rolaion..ship bet-.
wee4n 1the quant~ty of inducid SOO &and '.Ae fro,%eayen:i of Ikoemses. 'The
shape of the curve Is OvidGnce of thoenecaSsit7 &'or oxecazzl¶.:1 th-reehold
dosa o*in produaoinZ lUU'toaso. In Sr:'" inductina i.'x qukatitles of

leukcoses wee. encontetred in the sama frxunyI.n ex~p~rlmontl
(in one rat out of 83y surviving 200 days, or l.4d Ona control rate

Rd(i 6 out Of 337, or 1.8%). These rats-suit-sin an Irradiation dose of
0.27 Icra in their bone marrow durins their lifetime.



Fi.Apre1 .3. 7.. a-rr- _!-~.n o,' in.~ lrala~tion to
ho Jza.. r5 oqp

c o--

-~ once
f or 10 dr-ya
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Accorllin& to the inf'Juor.C. OA. rAioac tlv 13otorOS On eIGh IM~
spzui and tho apnoari'nce or -tumors 1- tho ho~aonieti.c tz~ssna and bones,

theacton of Sr 9 0 a~nd otli:or olztrjic1oto;cs `- a tbrod'hold cha-m
r'.ct~er. Tihia pl'ovIdels a bUis~s flo-- Z:aXlcre con~sid .'rt~of of thio ;?ioblo
OfiA p irizsli~lo lovels of content rv1a inL. or radloactivo iso-
tojpoe in Vie ouirgniz for a i'ea: peo.-Yl at v-,io;o vor~k ia ro1"atod
to tho utllz'1itioai of radioac ti,ý* !sotonlj.

flccraujo of' tho slow e~:-1 c Zro. t i~lr".0 Of, tll- '.ciurlouo
Zteulon o*, r~ci.-mactive isotoozs t h 'tr in--istiotn Into tho oxr-

gais corwtlUosU0 ovur a vvery pc~ri.odJ rA in. cuA of lonV.
lived rztelioactijv.3 lsoto*)c43 -- ovt-* a Ztu'l t.a It la Uhorofbra
very' 11 1pattazi tlo cl-tri~y tVu t: o%' ";ho ro1a of tho Mia factwe

ofthirbilo'.alackiU.r o pla by~jofthe orginiam.Avar'y covop1ox cor:-.-iatioai e-sts bu'vv.'- ',Zh orenmail4a roaationsg
aftd ionzinza radiatl.odý, acti~on r~ythni. A-t 'hao is of- tho uo~r3.atiog1
ll- lti.o 6L."raring aoonul-Uvity of p ar.vu -a: ~~ 4. or~am to fr..

t~i~ of. rdi4.tVor Injur'y. RostoratZlve proce"sos occur dlttorentlyl~a varl.out; syst.sms o-&' the orgaism., so t.hat a deareac of dag taai,:-n,~ auu14T.Allicaace for var'lous sys-lsm. Ovaries hay* &Vexy
"A 41 iL-_Vvitj to ionizi.ng iradlay'o t~ aveylweama " -f~~.Th to Ita-o~intle o aid u. tho intastina1 mucous aý

' ithe ovario*s show destac tiv. clmrtne, of a a114e* t~p. on senp1.
v ' ~id :krolomveda..atlon,



Acoipa. bivoUr ev'.-%wtr Ita. o :* c on ...a iil"Ž G-an
* of rats In relation. to 0:. ~ ion rbiyth*U indiciat:S ~o1?o.

suummation of r~adioactive ofcz ~r~tdiito d~1 o 00
days at lSIe) of bf-!jL7~ O±icc~t~v.3 sj. -T4ZS d0546 (I., 50Ojpop rat, I,-;a-
abdouiin'sfly) or SwOO.P0 t& .o a .lT dacrwea (S - tie)i
comparison -71th *6-3 Coatto2. (4li3 Z 21. 0z,') t:16i life anpW (!%-,o~a 19 'C
1+ at a sine1o frJuot*ten to la; Z. 420 eps at iyoonmad ir1.o3tlan) . It Is
ij~portvi~t to a-ipha.:eU.z 1.%.jt saidoh cxi e-.rw-it deoieato In tho *CfceU~va a*-
tion of radioactivo CootO:,'63 on protraoetd inzjastlon into the or'eanism
is observad only, tu~ido the brcakdoz4 oJf' hiWerfa~ctve quaati-OUae. Oai
broakdo.ma of ao.ute 2nd c~hranzic off~ctiAVO isotope qun-at5tiea't di1oraincas
in the lire span lin relaotiloa to 5.sotopa innrr~lstion rhyt~ho ara. locs ~a.-=ecd
(seef.~' 3).- In lae~tr i2Ltorva15 of' the exprgant there are, similar,
parlpharal, blood clufties I-.% the anilr1s, f1CU(i33of sirlenI or pro-
lon~ad Induction of' t~ho Indlceitod q*uantity of Sr 9 0 .

It io of intiorcet to ovailnta '%:,1 31CftR1Ca1CO of dona.-o ctrene.-
in tho o cu%-ano of Zst~o~onio act-loa from ionizinge radiation. An ana-
3.7sis of .,cpa mrim~tal dat" eho-as that,, lamlor tho aetion of SrSAO, tho in-
aidnqoe of, anteosni'com sl~aii caatly daond:~ on docApo strength (?ieuro

4) oo oQ . W-ithain 1LL~of eq%-i1 tv~tal doses T12.6-2-1 kcrad)., do-
creiwa-ng donaae atrength by 20 times produces a. docroaao of astucoa'ircozra

*incidoitee by 10 tIMces. Whon the bona riaarrowi accumulatos 12.6 kra ror
30,, loo,and 400 da~ra ostaoaaroor~as occur in 30; 8,* 4. and 2.0,, of the
animlRe. W!ithin 3."4ts of optlzmtl osteoaarcomoeanic docas (/.i krsd)$,
decrensing tho irxradiatianil dosize atrenv'th by 3 times has littlto rof-
lectiori o tjh total. Incidence of. ostoosptrcosas.

(INotw : Text of rootnote: T"'o frt-Tniecy Of Ostasax-comias unider
the given total. irradiation dosiate r.% niot, dobcrminied Irnmixl-i~tely af ter
the toneo marrow ecccurnulzted a cor'.Orponding doso, bulb after the nlatout'*
period elapsAd (200 days). naessary Zor devolorzcat or the twI;ors, TLus,
for =qruplo, at total dosen or 16.ý 'xrad taccun-uli~tcd 1Y.- the 41aklaton over
50 doayep the osteonarcoraa frequonay I d'.ic4 ty this dosaea -3s datormir.0d
on the 250th dqp is.a after conplotion ot tho "laten'411 parioAA)

* ?~ip~re 4. The ralit5.ol, or the Lnnidonao att carcoi'as in uats
u~nder tho action aft' S%-9 3 to 'Oh atrong~h aml magmi-

* ~tude of' the total irrc~diation doso In bonae tissue.

0 00

--. 0



0 a ra a:

Vaofthe or.;iznA.n. 141 -f~-t. oaiuotod vlth V, R'. Stra],'tCA)--
vz-i 'vau VLaAki ine :t~ ~ "~~'~~ (in.cjqui2 1u.bew wM%%~

YJL) at qna'ii5 isoz C~ , t cca delalop in% 2(.6¶; on ir.
a]. ± ite-'a oz ~th2 .~ I~i~ crd.r on rcin

the -'2.a.V' rod -z~ t~j dLvcp ý1c -.60 oll ostec rconiva in-.

creasas~!t a dt;c~ r oZ-_- a~~~ aoi±vity.
7hec- r-cts ara v:t ~t lo.,a c levcl.c in st'uc-

*turea "arc.3 ocd'u&-,.z.&-,3. rz5~~ 'W~.:tO--Uvo po0oOs~o tc:-,
Placec. 7rhi-. b-ca-i 'What !at.c' i1.noomlota. Urndox' tho

w 'a,1. han a -... c...,....'j ,onoAir.- to thec )zor-ta.-
*Ions or' 1. 0 (:t' &Ia~ o c 2 206 a docreaco to 1/10th
(i\'o= 60 to 5 ,U4;/1Ci) o"A a ~~n t ~AcIizoton (I~n oxperlmrnts
with nice) 1oa.db- to a dcar~izwo in ~c1c ol. cclt ,-0arco-r.a frca 40 to

33,i.e. it locna to half. In thi c.aC3 ofC i'%2 ,31p on dcerz"30ofa the
optkicl os to -- somogonic doso Z'rLn 3 to 0.3. Ac to. Via, quency o±l ocatao-
varcorna deerea3ad to )&,'p . Rasaah on ft-. U'., conducted on rats by A.Q.1. Bu~iitoyarova and4 V. X'. Lamlor.-, cho--z thvb under~ -a deocreased quanti-'LY

11finduced cactivitfr to /l1AMI (A'lo'j_ S.3 to 0.63 P'tAe") the 1%rZquency of'
ostec~ar.caa doercases to ZZ30- Ti.O 3 -.fn uluorly d'i~eroat corrolation
under. the action of $-irrid~tio~li (Yu. 1.:o:'e) ~ ~C'OS to 40t
of' opti~z~a ostaoocrcowo~cnic quAntltia±s of S!4 r COW*~ (from 50-3.,=C
to 50-iCO PA/ks) is associattod with a dz'op in cuco or' ataooarcoma
to 332,or to an~ or'der hi~hci, tban'tc. ~aiin

Table 1. U~na t tt;or' frec-aan %; i:lC~ e%_.±~ i~Uon r ytion.
of' P,, 239 unedw' vaw'iov., ý.:wtcpo I ost.nrhtrs
(acco~'ciing to tCho data oz Yu. I. :.ooexaav,, L. A.
Buldakov, and V. 11. S' t.sovA)

Tuho. ;PC/e~a OAMO4)Aluo 33 ARC. 53 I , 3 AUWA i. *tN& a*

PuL% 1,.23-23 2/415 (4.4%¶.)!4. 8O%3.5~~(3O 3/241 0.50%)
S'Y66 6/0 G23 ON%) .1 U12 $3U) '0/I14(C) 0 C/11(0I)

single 5. for 53 days 6. 10:? 2-00 &ý,: 7. on.0a vec~cly for
9 waolka S. once in 2 rpodks C'or 18 wac~cs.

Noos tho n .zaator - tumior Vrqo~y agjCn~i~t the
qUanULY Of' AniMala not ourvilvinj ai'tar thea zoo0th day,

Best Available. COPY



too do- -,oa n~ tho .0*, ,O2o ct 3~ o: :~.o
Itwa oW."Jho vat p-Ioi12;-9 Or 04~ ~; .'sO'cu l *ot~ j

and prolmnatlI~tc o. c :* : Ia~t (Tab2.a 1).

bi~'~on t 'ft-it Wtho 2,3 dc-,'; o n5 £;ue. t o't tirot5upL'oi'

* 15. S1icout. ~' ar~qitar -i1 3"'La2. d %.-23- fn ~
cOf lUnA two fza 0,- TZu' %ýh Zi not~a~ ~~

50 -.AIe CO i'oV.at 9f wCU?ý..- (o,:ca'e ozxd (o. evor thT.*

tho frequ.,ney of lzorw tumors ona 'r-ctiond an p 1d in~duction oil
L"C-iirradiatora does not, ii.n' r-t ct~a., - Zos &* tsa we ovldacnco
that injury p~oduccd VZ.'d~to la-s -..?13 realst-od and batt'
siv~tatd tuider protracted atlion. The l'a diffceranees Ul blrusto-
moi!*nic activityv of O- and .3-irinmiator3 L ~.-.c.saa.. fac-or to 'con-
sido~r in attoiipbito extrapolate Cron vaL:sul e~t'S on r~Lasto
humans.

0ligurar 5. Tho ral-tion o-L Izalo.-g £\'oquoney to h
quzatity of induced~ SwPPO

Bono marrovi'does
I MA 4141.f -

Legend: Striped area'-- lC11cuO50 frecjuenoy in'control rats.

In cotr.'st to osztcosrco a, --.3 ~ i~y of llizrpoittia tisxua
tuL-or3 und-:'. Sr9O '.In c.-Mitdons oZ 7rottracturd action does not decre'ase.
0~ -Oa c~y it csa oven be S1'oatoor than in concqentu:.aowd actio~n. F'or
0O--wplo, oa, tLotal dosas of 2.7 kcra4 accur~uLvt"-d by bo~o n.0 ~ ovor 50
dcqa8, leuxoses u~ndor S:r9 Idevo2.oped in 1% o'f tha rat'sl xnder accurmulatiol
o0' thi inidic~tsd dose for 200 and 600 days -in a. corresponding 3.8 andA

oir anlmals. At total dose of 5.6 krad, lcukoaes frequency, J!t accii-
a-UL.~tod dosos for 50,0 130, and 650 days was 25.5, 4.5 and 8$3 % ('Lu 51).
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bon ' -.j .. i..l..... to tZ0 0,::~c~
I Cu~o.z.

dc'.~v o, o I n I~ C 3C t

of ;a.- :C . 0 .. 4t?

indo not exall-e1 t possco .ilii' o-.-' -*.%a or 01 oa~ catloa
uvc'~.1c Sm:'- tannIOle fo az It'W Is eobvlzustv

';tlwa ~ccu~xalcat ion of ~ .. to ~ q~

ti.on ola. Sr-2ton
-xnov ba 1~. apa~A

cr'itarlon, the Lavera.,,liA ol i-:..: cl'5.xl N0~.1o 1'i.Cos... l~a tha con-
trxol r-nd o:r".~ roups,.' Lcc ~c'd..~

f'% uzntities 0-0 Sr'ý (2. Cpai- rat::z .jkoc in ~e> 2:~.
4.11 6.). ThOCo vjorao ife araw. cfi' v-ts wll lcceulon 4.Q.Y dana~d

cecperir.ent'a1 data~ .':iLm aJzm toý *.oo.'ret A da in.d.!-
cat~,oc albc~vo conewraln U;' oAN'ect On' *L~c. ~l$.( I Zp. .-und~ cn Vý
oc~urrenc4 of tuz.-ors of th bz;:- .-~ vn d ~ 2 .6,L .. ~ij

fez' the cvaluation op mininr'-t r i 2. n*
t Isotope "by Lho hmnu'r. zr1iv.¶3 :o ta5Le. *.n r2

3d'l inc~ucion In 1O/A~m'Flll'ti1 ty '.ag not 'i,:'c* "'O na nat& 'u . L -eiun or
the fro;u oncv of' bono t. 1 O nX! hohum-m. :
xo~rlment-a1 data -ýo :na-a to , to tho

i'eronces in 1onpcvity, tho quwvntit~y oi' Sr- t~a is 'oo ~a or
rats 4tacreascs to 2.8'1 This m t;:Ca t hol sp.o dearwt-2 % olits PC-.
the irradia~tion dose st-toncth ir, t~ho vat-l oz'on. ?t.*rc-~.o (1cn-.
--evity , bone tuiaova) v,%lcl.%aro wall rvator~iS 1and woa!Uy ~~ a~
protrnctsd action, '0his has t i as thga r~it:*n~a bolo. .1-

cab coai'Iiciont of' rusc.ve pletys a rmurt h Po.Ior'to, ~to ~
develop~mentu is 1V tI.1- acf'f'oted. by de-crase o,. dos~ce ctm,a;.th (baukceas

The bone U'us_, *hts a proo~n.ed ra*t:ztion rno'w ct *12. - t%"Pt1a
but, only' oi' a ;ortiom 1% Itp. Ail M~iAXSis q4. data on t2u~o ~~
that r.tfne;tiirml citt-3s o.Z' tho :i:n td$1-;of te Inp-
e'icea 73~*~ha m"~rni porz~ov~blo St conent iu Ihuman bonast thore-
'70as:o, oulld be 1.5-2.,". A sirLiUsr riZ.nVdaude (2jsc) was o':.t~dzcd la() C~utr<~tho mwdaxil pe.rzAssibla Sv' Content in the hultaiu body ta
Piriv c:4q~amtion. (1 0~c*4 p

(i) upe.a. 4,6



T:Ilhr J:;o i . C.%j ±o~~toi Loooi
theLu~.n w~o~0 o . rC .1ciri 1-r-4 *iwion do~za

for rat1.s (lnl ci1rcr; r-L: I.~
&-nution,~ (1 ;ý 5ca- Zo o @f clinical wid wA-.cp..

rji~~~~~ntra~~:ý a~et ~o~ .,~.cct~iont of radium~.

¶Tablo 2.

.c;. c. * ~ ~ in AnCX#'T

1~.~i4~t* -~h~4'. %eu..ab. pelf

N 14

,t -2.3
M11:,61 15.8
J.16 W.J3 4S

.1~ I .~cr 0.023

Legenids 1. 1 otopa Poc#r~t 3cttoni~
2. optV.- ecaL1Otoninw

Vper.itoncal induction) '$A

3. maximal P&arr-it;ibla isotopo content In, the
human akcoleton.,.A(C/g

Tableo 2 presentsiLat'o o.L : w:I.:..l ri1.Asriblo coa.t;.nts de-.
rivcd from4 aquation (1) f'or a rx.-bor oz' rcactlv4 izt~aIn t:. h.o bvn-
body.

Tho zianiftu s o, 1)0.. . 1 sdiocativQz .1oto~po cont.ý.t

In ovalizatir.- tho zLtlpcroizz-10lo Sr9 cota In Qtbo luur.-v
skoloton dowrved t~ni~u: h i c~caSnclu&.rie dosk, iaito
accotuit the unequal 01,~xAiiO tbae io ,.Gp*iP. -h*lon - tissue Rile

* tho difforonces in of~dd ± locc.l V`.-o : O3ue con'lactod ~~
itflLs, we obtVL!f . 47....1' ~A~ntzu 'OnCO5~.-~ ,~.; condcucting corres-
pond lag cc-q~rutatier~s for Ithe :;-xzial otil strani~thl. ro uc,,d a
dosage oqual to 30CO :n/Ck.

Oinc.tho -i.,o'L rn.,Lvi. pL..n-b rsd..o.*%tivc: isotopa con-
tent has bcon esta'011*cd In th.o n~ritt1cal orgmn.. we can go on to an =r-L-d-
nation of' the problen of VL. acicvit~y x-zov-,,-s tbAto can bo Ir.~ostod daily
by' the orgranism iitlh -,1oid pio"ýhcts or. o~ rospircatory chaznnels. Uzý-

* til. tho present tir~e1  on IL.o continuous do-;osit and ro:Aoval
of' radI~o~active isoto-ecs ±'rzc.Itica. orýlfls bas 'boon gleaacd prir~Ar'lyý
i'roM inVCStiga&tions of 31r-v.l1 Inductions of a Substance. Rsfcunt -. st~arc%1.,
h'o-oeVr1' indicates th~at ths rmothod of avaluatin~v nraxival poralossihi lc-.
vols of radioactive isoto.pe ingestion by the org~ivz~ In not effective.

WTe will illustrate this through takin'g Sr'0 aa an exszpU,. In -

~t ~ C47



0

cribed by tho cq~ut.1-innl

(2) Q4~ w 21.5 aQ~.t.-

Mochrnea 41S',.0 of tVho Lnl` rAt: sr., c~ is~oop r?.cýuctien 40 8top~o

andwliu'1 2 ~ 39- da-o'.cAi 7 od&

tinr cmario 6-nia noth only ~du i zii ta 01A." i tisnthOr *at~

eZiltsof Sr~b storue in t o ileltn AI4. lcwc-a Zqcýatl O.:, dctic a1 .dcrio(-

cJokewtor (in or9 con~tution oat in'ctfa.cn) is -P escrhA byOtp 1nction.i ou t.oPN:

(3%) Qt 33.9 6 2 4  73

Nowly /.6es of B-4-9 acis&_Vit wi- r.!h 77 Cas 2nd65 d -a

In coioarso !,W s-Ial 690duc"Cys. In co ,I~oa- b:izeth ion1 izttom

ofSO Toag i thL e.a.-O-a o 435, lo Vr aa Zlau U.~ inductio

sklto.n ( tor dcoss3Air'4n a od r~iznov: ot'hn is 1)y th.i equat1:io~. n:

() Q - 02 4 1 .1 0- **.* aJ

oif Ti~otop= 1.uc0,o div'so ý In cot.&.- with Ir.. -o

G t =. tb n d..p0silo n eov3.o1S ..- r:~ o.-L Zt r i.1 %..d in.L~

siniic nt'.v dkcronsou. As a o'Z o .o conczt:.-Vý 6pcltiol and ro,

into tho zo~~..i d clhnnigo !.P 16991wwal, oda
concluu~Lns *l*j*. s or dt.oa 4ý.:ý on ! a-Cc o'rc .".1 on, t?.-o

b.^,isi of -:.9-ia~O ~;th s 1 ineJctiCA- ISw. r ~n CAAVoU1 UO-

cctssity foX.-. '. dalmaon 0: . ~ao ' ~cv isotopo doposition
unIUr proloz-,.c4 llp--;.on in t;o It,%* orjni

of &rk~v~~~Ld rurnov,%l, anl is. .a Ctablisahd bet-'

wcz isotwo-ý ;vcsto ond rt1..ntln in t:tio.rdi Ai'my do.

ln;.-ý.tcd doso) -aid thp spdci! w;th. .*xc~v_--or.S isotope-. achieva

~~~:r. 1 T41 cIfer. In the caso or isotozms ha~ving a short pa-
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In~estc0- aild do:)Z:itic;n c' '.a izotc~~±~ h ~ij irs lh
re tivelY Mcc~y o 'z.rhOf Z., 0. 1urlvandexiy nud co-authors
(1957) anZ'd D. I . 12fj1l ene T'1 1. 40:0::.-10V (7.9;9) cordl;te'd an V.'nrl tlS

li.tintho bo.. 0.~oc rratc en 13 8~S.4, and tvha crfi"--
*blt:u batmn izato..- c -ta.c4 -4--:~~ntion ill bI ns 'uau o:-b1;~

* by tia 130th daiy* t n ~. 8 iroucV5.on over r.,0 days did
*not F! M1ect -Vt, r. Ia-tu%4V of or~liliiy0 th~is !.Sotopb in
the !holoton. On the. 16--S.16 ol' Vhc;oa da`%',j it is not dliCicu.Mt to c'.

* ~Culp, va that ror rot.6ntica Iin huzwirt bonas of 7awdzftl -Porma-ilhla~i Sr69
conte~nt (2j..c), theie car, be daily iln,.atYon oic O.2.Aof Lhis~lzotope.
In the casO of lonZ4-livaes "E.e-IO.-ttiva isotonas w~hich "ro slowtly rem-oved
Cror t. ore.nis%~ lno'uM w, S-r9 ) the czjuillhrlunr botrucena in~estion
Amnd doposiltion in ii t.bliarsd at Jlaler in-tuvals.

%r~ moins of oncu1ttono, wo ford alon!e with D. 1*.1 ri~n. thlt. in
pigs and dogs, on d!±l~y SS' ine-vastionjrmr Os equilibriunm (99%) LaUtb
*ateblished in approui-=.tely 1,30C0 day&a, while twhe isotop~p depositiom"
multirnlicity is equal to 45 * A sirnilar monaituido for Sr'VO dopusistion
multiplieitiy In the t'::eleton, IS., w:as obtained in experimonts on dogis
by L. NI. Dharykina, inducina aLnimals uith Sr')O by zou'd Over a. period oz'

*several years. In con-di~ons Of continuous Inmostion through the Z:Lt,!o-
Intestinal tract, the Sxr4 6 depouitlomi r~altipli-eity In the hum~an &flaloton
w~ould apparently diffar little from the ma.rmi1"Ptides indieat~d -luvo r-~
ticularly in tho case 1thor" Sr-9 would ba In.-ei~tcd by An Adult blaizn,

The indirect data confirms the acctrvay or tho Irndicatucd position.
w is willtherefore ut~iio dato on the deposition 01' at.-ble astrontiuja 'il

the hutn emrganism.~ * 7-a know thatwmn consu;ýs 10-3 a of' atablo stror~tiurn with his food p-,r d,:q, v:' ,i he %:!!oae 'h.'iuonx. i1~. rcit!ns 0.34 ,
of this Isotope,. It thereffor', follov's -t~nt under r-ooknerd i.nZ~estion,,
tho% strontium content in tho ;%-1holo akelaton will J...Cc~d t*h-e daily' Inzoated
quantity by 140 timas. A as~inllar mcignitude of Sx-90 dapcaititon maaltiy11ici-
ty In the bummza s!'eletoz* I' obteined in the comp.-rison o.^ the w ibaafo
Chara~cteristics Of the indicatF elce~int -ith stab]ýe c-Jciuz. 17a knowi
that tho pa.sagG Of S~r9 3 frz-z food intwo tona iu 4ch1ieved wi-th its dis-

b ocriindnition in relp-tiorm to calcium~. on the izsis or'th r.zswitrch o44 L~

*A. Buldakcovskiy ,%nd Yu. I. L1fOslcalw~ (196~0) cninduetac on, rheLp,9 as woll
as direct observation or tho migration of $1.0 :r %b-to atIUCc -long tho focd ch'1n, (milk - 14~o ofn-on~ido) his
coefficient is Zatox'r.ýMed to bgO.2-O.25. 'ileco data ara ovicdonce that,
in comparison wit,!ý c2Zlciuwi, SrW is in 3;6ted caui roetaned by the ori~aniia
In smaller amount's.

SrS0 deposition nultiplicity In t"%e 1uzmn ekoleton d.1 Allppwef'At~arl
be tzlaller by the n&,itude of' Its discrizadr~ionk In rol~tioza to calcium.
Since calcium deposition z-aultdplicity is 1,0000, the corrazcponc~zkin mC-0 ~nitud. for Sr 9O shotLZ be 200-250. Such 8r9 0 doposition =atltp~lciticzm~ight be observed If *,e isotop* had boon inrjested by the oreeui=~ fron
childhood, Mhen 8ro9 0 Is Ingeated by the adult buman, Its dopositioan
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rxiultiplici~ty or t:hia o:;.;A ~ 2.50s thci. Ztor tho zkw1oton to -re-
t tho ru~:cilrin'tl-t (2.vz) o:' 4.bds isoto1 po thore rwast

tIhin tho one 1.7 tho ' ru.nat.txLo-a Cor-nisaiouio ra1diologva1
protectlon. (0.0013*.p4).

On this b--als -..43 =n conn. .71. 3xt~~.e.roaso s~lpr

ri.MkV1 VorifiIcatioc. Z-n1d InC's"Mato uO -vut-.ne of' a. suf*Mclant reseiri

T'ha irjduat'Aon o.. l-"'. ~s~~~I& into toorg,-r
anism c3nrkot preso~ht eza'C1 !:CL-- tOC CO-10 In ati CA30O1
this dangar is siriificantly lc~z Qet~ ltlt tha rna'al2~ ralo-.

ac iva o5topos %;"O .- Mdc 14 ;2hcu-n-0q--nt1:y enter tUhe oriyi4sn -:;ithf
foo inllkc.Forax*10 "In .4ut r.;""2-'e*U .4alyt"-G3 in C.CO54iL4 of

na~turolly radioac.4Avo iw-to::, %P"O riZ; Co~ -,*,tich -;a 3.2 &i..~s V~witoi
taian thae Tax1LA2. porrissible ~itc. of' S-ý Ineastion (O.C018..Me).
In corm'-triso:'i or tho ind-.c.nted ti.' %!7t4tudos,, -.* mat 1ceap in idna~ that 140
and C14 aro irholly inc-atod from the --astro-.intosti~nl tmact acd aer
com~paratively evenly distriLuted in o~g-Lr.ans nrnd tisscos,, -.hU*~ s-$ isO ~only pa.-tialny lu~estee- fr~m tha f~Oiltitnl tract- crid I.- soLctiv*-
ly retained by bones 35V%.en. coftb tissues ratain only amin Isipicficnt, por-
tion.

T'ho devt& citud- Ir~lc*Lt thftt ftr~tar. rcsaorch Is nwa~sgIy, di-.
rccted - at stm~7y1?)e the rdiobloolioall-- lavrc 0' the Actilon of ionislnw
radiation In i.l1doson; ectablibbinrg pe-rnissibl.. retantion levelis ?in
the critic~al or,-an) or rptd~oactive iaotopes and tb*fr In~estian by tha
kv.-arL organion; an~d study~nS the 2.~aof their depoaiticn renmoval.
under proloneed in.:rstion. by the org=18inia.

LMoskalcv, Yu. 1. 7ha.-.4s rap. cat t:-e co -&%..rtnc* on rAliatlorAl wdiako.
11.8 1959, pleo 5.

14.s*calev,, Yu. I X n tho boo~i: me~'ia ~ rials on rassmabe cm.UICGWni
inz rahdioacttve zt.-aci~w'. .,1959, pago 83,

ftecorc-~icdations of *..a Intlo~articeil Con~eronce on Ptotectlaa a~sInst
irradiation. LI.S. 1958.
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