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Dsrnurxotl 

Cue Wes'CUiil ~ ~veraity Schcol ot Hedidne 
.st Cl.avel.m1 Hetropolitan Gemnll Hoapiul 

CblmYa.t:ians h&Ye CD1dnJed in a vciaty ot u.. in both :-_v: • .ni atu01m1.J~ 
as pnwicmly OU1:l..imd and NpX'ted in ~ detail one year ~· 

cttects cf Ult Inwliat:f.on on the 'llwroid~l1in!l.£Cl~il!!:;"'i~ca!:l~~~!Ll!~~EE:::. 
§!03di1111 

Wa ccnt:ina to col J~ wry detailed da'ta a"l aeJ.ecte:. patj.ierrts trM 

407560 

lllI for hypet~disn 90 that the cllnioal effects of the 131.I can ul · 1 
be relA~ to the beh!lvkr of lllI that W118 cbeerYed in th&'t i."Xlividual. ~ :S 
dent in an effcrt to get a better ~ of why tha effec:tive cf lll! 
per estimated pwll of thyroid tissue is so variable frail i.miv:i4al to ii. lr:D=ri.dLal.. 
Inspite of thmlpeut:ic do9es, Web are calculated to be j~ sufficient 
the hyper t!iymidian under cx11trol, we Still obael'Ye far too high an iJ" r:ic!" len::e 
hypathyra:i.di., not weeks Ol" 111Jiitl6, but yem'9 after 'tbe n!ldiat:ia1 is 
S:i.'1C8 the xaponsihle inYestigatcr is in charge of all l31I thez:apy in 
hcepital, ~ is an oppcrnm:i:ty to study selected patients in ~ 
'Iba fo11cw; ~ obaezvations are made: 1) Careful pz:etxMtm:t1t ch!!mw:'t!!l'~ttion 
of the glan1 and the patient, not cnly with respect to the uptake of a ttlll~ 
lllr, but a variety of observat:ims on facta:'S that my explain di.ffi·...,._.r1ooc: 
patients. 2) Determi.Mtiai of the amount of the treirtment dose nlcl!n 
thyroid, followd by alnDi't daily measurements CNff.C' th: gland thereafter' 
determine the di~"ance OJrVe of the iaotcpe frcm the gland. 3) 
observat:iais cm the ocnceutx'a"t:ial of 13lr in the 8el'\lll as it relates to 
thyroid a-c given times. If) ~of the extr\1l::t"able and ncrit-exttec:::aible 
.fmctia1s in the blood Chrtanol) and in sam cases the serial quantitati 
~ of i.odinsted ~ in the 8a'\lll as the nldiaticn eff 
place. S > Simi lar obserYati.qns are made on the total urinary excretial 
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-· -- • ...-.." ~·~•nt», a amau. awce dcee of ~~J.I in additial to 
tri:tiat8d thymi.diM ?-.-. been given to thl ani•l a fQ.11' ho&n befcna aa 
AutCNdiognqiJa ~ .r.&reci trail microaxlpic aec:tiar.s ptUJ41Uy after the rwa~1.1.. 
of tha thyroid aerr• ~ identify Mr/ local .u... in the g1anc1 whlre 131 
U'tilha:ticn is dit.· '-~~ tran the rest of the gland. Beem• of thm 
life of 131I, this : 'lOtlope disappm>S tran the mic:z~ -=tiaw &f 
er tta;.ee naltb8. =~ ctaa:wti•cr'Bphs thin pcwpuwi fn:m ottll&' m1C:n:>11COl1C 
ad1acent to thoee ueed to dlmanat:Nba l3lt,will shew a'lly thl locatial 
trltiated thyaWlinr. ~ c:cqm-iaa1 of the two autoradiognlphs 
m:ia:alCC>pic 811C'tia18, Mhich are 4Jmost identical, reveal.a two types of nlCIWleoCI 

about the -- clUS'teE' of oells which appelll' in both piepctltials. 

We have _..,.al large grcupe of rats ~ ~ haw been 
Yarious ncn-datruc:tiw doMs of lllt, nawilw tzua O to IM> ad.cm:uriea 
Sam of tbeM -. ~ chnxdc: ~ with an antithyroid dnl£ to 
~ famt 1 ta of cen. deWllap with ditf.rent degr'ees of ad. torte act 
Others are atfmalatad acutely fOC' 4 f9tl days J:m'ON MCri.fJce. Still nfl'l.rw. 

lWin unatimlated, acept f(lf' u. intrimic m•alua ~ tta ardal 
receive u & n8U.lt of dim:ln.tt1a\ in hcna1e output by tha l"lldiat9d t'twi~ld 
'Die EWU of this stna1n (0..lea River 81ftin, slnce 19'f7) Vfll'Y NNJ.y ~~~ 
t1.m:n apcntam:mly. Althcugh the incidlnce of neop1•.- in:U:.s by 
Fi~_ ia relatiwly low' wt.. laicn8 haw twa fcund theizt tlnl8m111:. 
.... aifp'\Uicant. 

Rata W9iahing 100-130 pWIB ,.. fi..""St u..s with uldmta peer 
~ to an epidendn of p.alDamy infectiai; ~' U. e:xplCted w~MT9 
farm and a. a;iant ru:lei, ~ Md previmsly beeri ~ to cx:nt.ain ~11!91!11:1: 
-.:urt8 of d'wtin, did appNZ'o t1llny of 1:219 large fl'Clem' !cnm tock 
Jat.)Ad ~. 

l1cn nlmlltly, ~ ware.;repm.s by p.~ dl:w of lllt frCD 2.s 
adcroc:urie to 110 aW::roc:uria doses. Fach Mt ha been identified md its 
individual uptaka of the doae dmmrd.md 80 1:Jwt tM indivi4Ml .-ult 
ndiatim can ba m pnc:iRly kncMl. 'Ihm tar, atta:wtt•w.- of ratlth\ll'al.dll 
radiated ten J11X1tiaa er lea befc:n -=ri.fice have been reviam. M w 
prwiaual.y ~. hypet Ugj1y of the gland my be proired by ph"l"ll:~ 
qui.ta acme tim after the lllI is given, tut aft.a'• oonsiderabl.e lag 
after the lllt is pm) a.bilify of the glan1 to hype Uqily is ~· 
of the cella to \md&tgo mi:tcsis undllr stfm1Ja:tico is kEICql~ foll.ad~ 13 
st-am 17/ failure of Jatielfiw aftll!r lllt, ti.It th!n is rmy of the aqjlld: 
f.r mitDtic act:ivi'ty after ~ interMls. It new 4f e w en ~--.a~· IU.l•ia7 

8Ul"lleY ot the mtm•ff·ca81im fraa ttm cum!!l1t ~ rat:s ~the wi:tmmc:maLl 
sarge of mitotic activi-cy after sewzal MA&ths cf reco.Mry, aa we hlld Ul'lllll~i.u.,.. 
de8c:rihed in an earU.. series, is a:nfimed. :::t is appill'Elltly ~ this 
hypk Uqby of the glard can be l*Wred ewin thcugb it ~ be Pf'OC2.1Cl!l1 

Becal198 evidln::e in both man and animals so-sts nenp1,,.,. can be 
euily produced in the~. still anctJ1er S&"ies of anj•ls auy u... 
old have been prepsNd b'/ gt~ vm"io.rs dc6es of rnr. The tintt Sll!l"ies ot 
auta:'l!ldiogra have been paepmecl, att tt1ere are mny mere to be ~ the 
life spill\ of this group of rets. 

Wa have not reached the point in the ~ of ~ en ei 
tha las-c two aeries of ardm.ls W'8n it will be eccn •ical to surgically 4oee 
the thyroids undm' ~ so th!lt only t.hcee "1.ich have bee ane 
be sacrificed. This is not to say t."'.a~ sacritic::e will be .wa.ided in all 0 



without ~ nodularity .becalme the beginning of noc1Uarity, tmich -A<~ 
heralded by subtle··~ in diffm:watiatial and dedifferentiation, 
evident m:m grosc- > '~pectial of the gland. . 

Our clinical ; · well as the animal emerimezrts, seem to suggest 
is a narrow margir •.• bJeen tha amount of l3lf Wtdcll-will S*'WOte alxD'!ml 
divisicn (and ~;s '4aJDte naoplaflll fama:tial) and the dcae of l31I will 
pnvent cell divisicn (end perhaps inhibit the developnrmt of a neoplaan even 
though the cell lives ai and can c:artinua to msJce hoi:nlOhe fer a ~ 

ArOMUes of Chrarceanes in Circulating L.eulax:ytes in Han!!!.,!,fi2o~~L~!$!!!!~ r>oaea Of lllt 

in~ r:=. ~~ ~ ~1r::=a of 
Ulyroid were CBde under this contract. These cbaaz'Vatiam wen1 IDllde fiOlJIPNJJlg 
167 mi.l.lia.ri.a of 131I fat' carcincma of the thyroid. Not cnl.y WU 'f'N..,... 

acute dz-tic riae in the incidence of azwmwl ies (81DD1tir.g to almcet 
ot the ~ leulo::lcyt8s cultured at the height of the nrdiatim •f<fl~ 
but the ~ ~ on 'that patient befcre the 167 JDUll.c:l~l!ll 
given lhcw9d a~ thmi nar-1 initial incidlnca ~ .,,...1:1es. Thia 
appmwntly cttril:utable to nmdl•' effects tn:m waive dc8e8 of l3lt 
had gi'Ml six YME'9 1-!cn. Since that tirm, wa have attwpted trlnri"•r Cllael'
vaticns U) dmtllet Cli' M .,...1 ampwJ f- in pat:lenta traatecl with the 
t:herepwt:ic ~ <fiw to fif'teen m:l.lJ.ia.lria) of 13lI fer ~' • 
Sc.a p.ablicsdaw haw appeared dacE"ibing ~ caused by dcee8 of 131 of ttda 
l"lllWlt tut tmD Qat glWdiaelly ~ expm' ... flnCe under 'this conb::act, theN 
is m quatim of the valid:l."t:y of ccncl.usiam baaed on sf..,Je ''befare aftm:P 
ctlacY&'tiaw. Wll have felt that it wu nre1ury to make~ en a lal'&a 
aeria of ~- of blcod, with aultipla cultma fl-.:lll el!ICD. and 4 large ruaber 
of~ trClll each culture, aic.w with cxteusiW lfttHiilt:mm'.Jt · • 
~ to mlka 8UCh obacvat:ians valid. Far quite .- time, • been 
cmrtiaua about ~ thBt tt.. W8E9 dllla1strable chm a a to 
ttw a 1 • 11 place ckms of lllI uaed fat' tbm:&py. It nc11 9el!ll8 safe to fraa 
ar ~..:ims that far cbles be't'r2 en 10 an1 lS milliaries ~ can 
shCJwn tD occur.-. '°'8 wxfmeJ OCICUft'ellC8 of 9eriaJs dk+ & 8 HM) abamali 
such as dU:mtrics, n,. farms, etc. , rwacl\ a peak of 3. 5\ in 21J hcurs. 
approximataly a t'MO-fold inaw OIMl' l*-eb::eatmeat oount:s. 7.18 alxlicnBl.:iltU!S 
referred tD t.. are thcee meat lilcl!lly attribrtahle to red:i.at.'il an:! do 
include ctacaatida er bnNlb in cna i.g of a dm •, Wch my be 
and to ~ C~ with IDHllClrlal cxutts) w ftt11El"ly att:riluted mere ~, ...... 
osnce. David s.tct.r, a M.D., F:t.D. Ollndid&U, has been caJJamsting ai 
aspect' of t:!m \a'lc with tha asaittan:e of !k'. Neil l1acintyre with wtaa we 
publishad the first wtirtt. n. signifialnt featire of the ecperimental is 
to shew thll1: there is a llm"P of .,,...1 in in a large series of d>aerY4 • at 
the .- plldmt, and to relate this to the blocd am 'thyroid 131I levels, as 
wall as to tha aequendAl ~ in the allCUlt of l31I in Cl!l:'tain • 
cxmpcunds (llhich twin in th! circulat:ian), and to the l31I icxHde C.au.clll 
c:lesred m:.. the circulatian tr/ the kidney. Although no new oases have 
studied in tha put year', the esamus n.Ber of ~ have been 
study and the sig:U.fkance of the cbmW!S beq analyzed. 

~ticns en tt. 1'lllrshall.e:9 as 

'Iha respcnsible investigattr has recently spent five weeks in the ~ .. h::I 

Islands ~ in the ~ review of the HarsMllese ~ to 
fallaut frall ttm ttmuu •cl eBr devise detmi!lted en Bikini in March 1954. 

, ' 



Durlng the ex.·. -~ of this ~t survey, the exposed people that 
al Ro.ngelap and Uter-::k, as well as many unexposed Marshallese, were gi: 
physical. evam;na:t:ions. 'lbis ircluded children born after exposure to 
Tha ~on P.ongelap of rather significantly enlarged th;yroids in of 
the adolescent and preadolescent ages was most interesting. 'nlese indi: i<bials 
~ barn of wanen V10 had been exposed, but these ch.i1dNn hal been · ·~ 
sane~ aftert that exposure. Tha significance of these gaiters is ficult 
to evaluate at this time, because adequate data al the ~ of · 
en.Llrgammt in the unexposed populatial is not available, but it' .a ... t...LIJOLIL".JU:S 

to see so many significant adolescerrt goiters on Rongelap in a strain 
wh> are natal"i.ously free of goiter and seemingly free of adole.scerrt·"l!l-!lie~mer.tt: 
in this iodine abundant envixalnent. It sl'Olld ~ eqihasiz.ed that ~u:1 ai::lolA!SOent 
goiters in indivi.cbaJa born of exposed ·wotlm'S, although not exposed thElla!l: 
my have been influenced in utero by sul:stl.e thyroid deficl.enciea which 
lingering in the Jmthers after all MMcriodine fu::n ~ fall.cu1: um 
such an :blfll.~, the thyroid of the offspring may have been 1nfl.UenceC1 
early developnent. Such a postulatim se.ems JDJCh mre ~Y than that 
genetic ~ect. cartml observations JllJSt be Da'e fully scrutinized a 
to validate the above obsePlations, !:ut, in the meantime, sane animal f!!Xl)efljlmeJrts 
~ getting under ~ in cur J.a:baratory urmr this ocntl'act and will be 
later. -

As a I'S6mrt participant in the tiarshallese obserYati.ons, the_ prin:::i 
investigator has been particularly interested ln the celluJ.ar changes in :1M. 
thyroids of thlee Marsha.llese wm ha.vi'! been subjected to~ f 
nodular goiter. Aside fran the neoplasms that have been ~ frail,. se 
individuals, the possibility of Dre minute and subtle changes in tbese ids 
were of intaut })eca11se of the cellular changes we have studied in · . 
treated with l31I and in animals S1:U:f:ied under this ocntmct. With this in mllld, 
all mi.croacopic pr-eparati.ons previcusly prepared mm the Marshallese ids 
fn:m-RaJge.lap were m:bced with J'XX'1!1Jar goiter preparati.als fran the Uni: States. 
With the identity of the sHdes unknown, the prjncipal imresti::atar I'evi 
the sectials in an attempt to identify those tis.3Ues which ~ :x:IDf! ftan 
Harshallese and had pre&um1ijly received appreciablP- doses of rmo.iod.'ine 
those which had not Cthere being ~tely, rut not exactly, aie 
each SCUI'Ce). All bit one of ti~e Marshallese thyroids were identified 
rediatian changes. This judgement was based on mx:lear changes as they 
observed during previoos ~ under this oontmct. Only one of the nan
"nodular goiters" fran the United States NaS classified as he::.ing receiv 
radiatial. Alt:hough these judgements pRlbably cool.d not be repeated wit: 
same ~ of accurecy, because there was reasonable doubt in sane oase:t
majority 'weI'e identified with reasonable certainty. '!be type of nodule cl>Em'lred. 
was not a basis far judgement here. It was suspected that there is sane 
differeme in the criteria for judgement~ here ai:n criteria used 
pat'OOl.og:ists. 

The prircl.pal investigator has also been involved in the amuaJ. ~IHl!lol 
of the children in the Utah-Nevada fallou1: area (exposed in 1954 > where 
endemic goiter is present. A week W!S spent there again this ·year m the annual 
thyroid examinations of children that had been screened fran the • by 
the United States Public Health Service screening teams. ~ thyn>" lesions, 

;, . ,., 



which pranpted oonr""T':", have been renr::>ved at the University in Salt Lal<e 
Th?. ;;.rolication ct · ~-:, same criteria of judgement of radiatiai effect in 
exci.~:.:~~ fran thi.E" - ·:..1.atial has l"evealed only an cx:casicn31 ~"l"Oid tisS' .. 
which hints at al·~ .xdCll effect, contxery to the judgement of sane ~...,,..... 
reviewed the micr~ ~ ... · ;pie prepamtialS of these cases. 

'!he Study of li?rphc.::.~''&fl:~~~!.J:!L!j!!!!!!!LJ~~!!J~~~L'.!~~~bm~!:!. 

In the ~ 'jear, unfortunately, there has been no patients previals. 
tl"eated with 131I for hyperthyrojdism and studied extensively in OUl' mJ:'Sdhi!ll. 
series that has had reason for thyroid surgery. Opparbmities to obtain 
tissues for study occur in a nudan fashion and only when a mass develops 
causes ccr.oeni. 

The RelatialshiJLof Bll.a.rre Nuclear Foms to the Persistence of IATS in B • 
'hlelited ~· DiSease and PreViOUSly stUdied 

Although we partially remove or partially destroy the excessively fUrll:ti,mjq 
thyroid in Gr9.ves' di ooase to COl'liect 11yperthyroid.i.an in mm, the un1aDm 
fCll'Ce that makes the thyroid OYeX9Ctive probably cartinaes fer a time. 
stimulus in its effect may be oc:mparable in sane respects to the sti1111lus 
created by giving antithyroid drugs to normal mts. We 1<naf that anti:tl'1'l~id 
treatment to rats pr'E!Viously treated with 131I makes the bUam! mcJ.ear 
much mre evident. The reason ~ we fird bl.zan:le rn:.-1 ear fanns in acme 
treated hmm thyroids and not in others may be because of the contin.lecl ___,,, __ , 
to hyperplasia in sane of the patients. Althcugh we Dl1St adn:i.t we are 
cawinced that the long ~ thyroid stinulator (IATS) is the mechanisn 
drives the thyroid in Graves' disease, it is d.enalstmble in at least l'. 
these patients before treatment. We have the IATS assay metDx1 fhmly es1:tb].iSl'leCI 
in our lab::ratmy. Although, as ct3.t_....d above,· we had no opportunity to Obl:ain 
radiated hJman thyroid tissue· durir.g the past year and to carry out cur 
studies with special attential to the occurrerx:e of bUarre fcmm in such , 
when the opportunity does arise we expect to see whether the iresence of in 
the serum ms aey relationship to the ~ nuclear forna fa'TX! in sane hlDBn 
thyroids ...mi.ch have not been too serioosly damged fran l31I. 
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