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D1Tision o! Biology and. Kedicina 

~ Gordon K. J>!nn'nc, !Kl.th· Pb7nci•t k 
.liopl!Tnc• Bruch, DS.Tinon ot Bioloa ...t KMS.ciDe 

ISTDIAT!D l&DUTIOI DOSE TO mn!OID or JUTIV!S 1'ROll ROI«lEUP -
~ 

J. 'nl.11 memorandum ia in reply to your request tor an estimate o! 
~ additional do•• to t.he th7roid o! the Rongelap ui.i..,..• due to the 
;... tact that telluria, a• a precursor to iodin8, -.:, be preamit in 
~ the gut after ingeat.1.on o! !al.lout at.rial. 'fh• tellurium, in 
~ turn, lli.cht diaintecrate into ndioact1Te iodine while 111 the pt, 
~ with wbaequent depod. ti.on or the iodine in th• thyroid. 

IC -~ 'Jhere are SOJlle 17 radioactin ·1aotopea ot t.llurium but only 7 o! 
~ the .. are produced in !iaE.on. or these, 6 are not o! interest 

(4 h.ave too mort a halt-lit•, l lead.a to stable iodine-127 and 1 
leada to iodine-129 Ti th a hal.!-llte ot 2-4 x lD 1 )'W&ra). '!'he 
r..ininc radioi.otope 1• tellu:ri'ml-132, 1'i th a h.alt-ll!e o! 77 houn 
l...tt.ng to iodin .. 132 with a h&lt-lU'• ot 2.1& houra. (Inciden~ 
there ia no telliua preouz"80r that ia of intereat hen.) 

Yi thout haTing the original data of I.ASL I haft accepted their 
estim&H that there were ingeat.-1 a:DIJ/or inhaled the products o! 
S x iol !iasions, aairomed they were all ingested and th en proceeded 
to calculate t.he doae to the thyroid from (a) rl3i (b) each short-
1.J.Yrt iodine isotope of interest and (c) the added dose comi~ troi:. 
fLJ -I 32. 'lbe calculations show that tl32-rl32 will produce an · 
added dosage o! about 2~. 

'Ihe beat ••ti.mated pe~entage absorption and deposition ot iodine is 
yet to be determined. 'lbe be-at estimate I can turn up to date is 
atill the 2°' qiM>ted in ?llB Handbook S2. HanTer, I will coiatilme to 
search !or add1 t.1.on&l. in!orm&tion. In the meantime the table below 
indicates the magnitude of do••• to the thyroid 1! one assumes 20, 
SO, and lOOS absorption and depoli tion. Incident&ll.7, 1 t mq be 
noted that the calcul&tion1 below ba.-d on 20% (the number assumed 
111' ·I.ASL) show estimated do••• to th• th)TOid fro• Il3l and trom 
mort.r lived iodine isotopes to be in good agrement with those 
estillated 0,. I.ASL, i.e., SO repa for IlJl and 80 repa !or ahort­
llTed iodine i10tope8. 
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1103 E '° mIIClID (RIPS) 

Aa•.s DC l.OOS la...Sng sos .laFwi ng 20% 
Betmt.1.m la ten ti on Bat.ant.ion 

Il)l 2SS ZS5 128. 128 Sl Sl 
I~ !'79- (Sia>-- l.k- (27) .. ~ (10)** 

il35 
310 )'70 lBS l.85 74 7h 

60 60 )0 30 12 12 
rl32c Tel)2) 185* H10S 6 fg;~; 31* ~ Total ~ (09 ~ . ( 

• ~ assume that one-hal.! o! the rl32 (halt-11.te 2 • .U boun) present in the rut 1.s 
dc;x>si ~ in the th7?"0id • 

.. Ir assae all of the rl32 (halt-lite 2.4 hours) present in the gut is deposited 
in th)'T'Cid. 

Jlost probable estiJl!ate o! ratio of do.sea to th)'TCid is: 

yl32,133,l3S i yll2(,_ll2) _, 
flj • 2.5 
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' Dr. Jhlch• -l- _, l31- l.9Sll 

Calculations ot no .. to !bz??id 

Aawt 1nb,al•t1.oa Ull!/or 1.Dcestion o! S x iolJ 
f1asiClll8 · 

At D .f 1 ~ an O.Ol.T d/a/10 .JOO tI.•siou 

or 8.5' x 107 d/./S x ioU tissiom 

or )8.3 ~ intake or rl31 

or 1.4 x ioJ.2 atoa. intake o! :r131 

(.&.Terap energr 0.22 s.Y) · 

Dose (reps) = 
• Correction tor biological decay. 

rl32 

1s.-.s 1nh•l•tion and/or ingestion ot 5' x iolJ tiasions 

At D /,. l, rlJ2 intake is 1.1 x loll atoms 

'ni• &'Yerage mean •nera ot r132 1• abo11t o.ss -"' or 2.5 
time• that ot rlJl. 

'2bu, the energy equ1 ftlent to r131 would be 

(l.l x 1011)(2.S) • 2.7S x ic11 at.oms o! rl31 

Howner, du~ to the mart hal.t-ll!e ot 1132 (~_.~ hrs) 
uaaw that the ene.ra- equiftl&t ot l.S x l~ atoms 
ot xJ.Jl reach•• th• th1roid. 

I1J1,J 
'n1ua, the ratio o! doae• f.02" :s 9.0 
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Aasamea 'nh•l•Uon a»d/or inge.Uan ot 5 x io1J tiam.ou 

~t D ~ l• rl.33 intake ia l.2h x..loJ.2 atou 

1h• aTarage llMP enaru ot rl.33 1• abaat o • .36 w l6J tt.• 
that ot IlJl. 

ni11a, the ratio of dose• i~~ :' O. 7 

rl3S 

issamr inhalation UJd/or ingestion ot '5 :z: ioJ.3 !i11iona 

.lt D .J. l, IlJS intake 1• 2.36 x 1011 atou. 

~· rreni• M&l1 enera or rl3S' 1• about 0.3 .,. or 1.)6 
tbat ot 1131. 

,.., the 8Derr;)" equi:ralent to rl31 woul.d be 

(2.)6 x ioll)(l.36) = ).2 x ioll atoa• ot r1'1 
.-rg;r 

equinl.ent. 

rlJl ~ L "' 'Thu, ratio o! do•• ~ _ "-~ 
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Auaa1 inhalation and/or 1Dee•U'OZl ~ S x 1ol3 r11a:1.~. 
lt D ~ 1. fel.32 1Dt.n 100 r . 

or l.S x -JJiJ2 atom 

~sSUM1 1h• U.. 9J)eJlt in the pt i1 77 hra. 

1hen, T .) x io1J. ato• ot ,_132 will han di.81.lltegraW 
illto 7.) x loll atou ot 1132. 

1he aTerage mean eneru ot r32 ia abo1tt 0.5S Jin .r 2.S 
tt.ea th&~ ot IlJl. 

b..81 the Derc7 eqcziTalmt to Il311R>11ld be 

(7.J x io11)(2.S) : l.B x iol2 ato.a ot 113l.. 

!loacwer, •• to th• abort bal!'-llt• ot rllZ (2.4 ~1'8), 
u...- that._~ the 8DlllV eqaiTal.lat ot l z ioJ.2 
atou ot rl.J reach•• 1he thyroid.. 

1131 _..; 
'?!me, the rat.to ot doses fD2{Sl32) : 1.4. · 
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