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1.) Greful pret-rmmmt charcicterintim of the glad and the.pt
not only ‘.,i~inrespect to the uptake of a tracer of 1311, but a
of oker%?atLa-s cn f~-tors thatrrayexplain&=f ercncesamong

2.) Eeterminatkn of the mcunt cf the Weatmnt dose taken up by
. F ~al~st daily na~mrements over the glandth~nid, follcwec.>

to detcnxinct}.edi.sapyxzmncecurve of the isotopefrom ‘t g

3.) Multiple observationson the concentrationof 1311 in ‘me seru
excreticnin the ur-i..eas they relate to the thyroidat given

4.) Determina tion of the extrac”~le a?d non—extractable frictions
blood (butami) a??din so= cases the serialq~titative dete
of icdhated coxpGu& in the SeXIElas the ntiation &f ect td

5.) Similar observationsare made on the total urir~ excretiono
for severaldays and in SCX3Scases determirk2tionGf the ccmpu
appearing there.

As.C&unart of the Steering Cozmitteefor the COqxxative Thyrotox
Therapy Follow-up%udy of the NatioralCcuntezzfor RadiologicalHealth
the principal.investigatorhas devotedmuch time to tiyzing the data
RdWlts of rdioiodine th=~py frcm 19 centers~icipa tingin this la
Althoughthe patia.tsstudied in our laboratoryrepresenta relatively
of the total includedin this KGe studyof over 38,000 catients,half
@eated wi~ 1311, the data on ~iy of our individualpatkts has pmv
nmst ccmpleteamng tinevarious lakoratcries. Our data consistsof a a
curve of the th=m”~utic dose from the th’,~cid,the cknges in the tots
rackactivity in the serum, the G-es iT various iatd ca-rrpunds
at intervalsof hours, days, and weeks af .-.therupy,and the excretion
the Lrinc. It kS keen thought that SUC. a could be the basis frcm
deviseand test rmdels tkt muld reflectthe nature and the extent of
effecton the thjraid. It has been hoped by the SteeringComnitteetha
k pA_ble to utilize tk detaileddata frcm individti patients (acqu
this contmact) in tietic mdels, such as those of Eerman. to discover
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explanationsfor
iiiathersor for
It ks also been
frazrentarvdata

the ~wccessof 1311 t}wmp~] in some patientsand ti-
the overly destructivecffccL on the ?h-~ids in s[
hoy~d that such mcdelsmi~fitbe used to “plug in” rI
frmrn1C3S completelyscwlicdTJatientSand thus esti

faure
1 0 th==s.
‘e
,tethe.

blanks in the kineticsof oth~ patients.

1

Our”need for mthrmatic;~l Ssista-lce
in ‘he rntionalstudyhas been longstirdinj~.The demands on the pw iu?elfcr
analysisof otherdata in the natior,alstud--hwe !xen so heavy ad .e5UrrJO’.e:-
Of personnelso frequentthat little mme tk~~la superf’icidlreview :lk >be
done with the studieson kinetics. AlthXJ}jI this natic.-.~+lstudy i.s -v=? i-7
many intere2t* featureson th~~compardtiJeresultsdf ‘.--1kherepy

-- ..2

thymidectcm], it is ap~nt fmm the wFarfici.al.review that The 1 .etlc da?~
are S0 fragmentarycm mst of the patientsin Lhatre~sp~tive st.u“C=t ths
eStfite of the indi~idualdoses of raclidtionto the @erxk wiL lx? ... -i fi)k.

@ the ot!!axhand, the data f~i atT latic~g~~, ~~ed Cn ~~ ATW> :_.U=C= L:
observations*d colk-ted in a pras.pective
k useful.

wnr.er under Lhisccnllw t CL- m
These data are now in the hands of Dr. A. &rtnand SriI.1 f ‘J.an5erbAt

Universityfor analysisby the methodsof Eennm.

During ths pt year, Dr. BriU kis ~icxl out .sox2analyss o the data
WhiCh he furnishedhim. He feels quite encouraged&out ~a~

T

“ *W
interpretationson the kinetics,using mdificatiofisof the models c1 ised by
~(which m deO&ed for study of ncmnal icclinckineticswith ‘ cem rathzr
tkn therapeuticdoses). Dr. Brill is particularlyinterestedin cases on
which w have serialq~titative detemi.nationsof clk-~ingiocli.natccaxwds
in the blti fO~OV&ng ?x’eaIment. Dr. Erill has sulxniztedan applic icn k= a
pttosupport workwiththese data. Itishoped that -hsupyrt .-k
available. ~~ewas ins~~ h t*. initiationof t.% rationi St “ * *
renaineddeeply interestedin the pmblan.A

Any infonmtion
r

F

t Will lead to ~ preciseapplicationof t -
~partic dose of 1 11 and tk avoidanceof long latent hypothyroid“ is
~. The observationsbeing made cuxm.mtlycn selectedpaticn b<th
q~i~~ = not exp-=tal in ratim, but meRYI pmlcnged in et
detail so that the out- of therapy for that patient is tic~ocxl Ch ktt=
and&of value iftheindivi.dual reqhmrethanonedose Cf 131 or fi the
therapyis tw destmctive.

ASTUIN OF NEOPM!WS AS TfEEYDEVELOP N IRR4DLWZD ‘IIMUXll1!

h metkci of using tritiatedthymich,eto ident@ by aut~m?di
nuclei that are und~~oing mitosis has been used in our kbratcy f
Y=’=” We “have‘been using this MA* mchaicp to attcrpt tc ic!e
of neoplasm as small aggrefiaticnsof cells in irrudi.at=+rat thymi
based on the assumptiont!!t any c.lust~~et”cells destined to k a r
display a differentnate of incsn=poraticnof tritiated“thymidkein
wi.U cells of the

.
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~311 in addition to the tritiatedth~tidincA small trace dmc of
~iven to the a.r&als fow hours before sacrifice. ~.utoradiogaph~ pX-C
prep-d fren ,nicroscopic~ectionsafter tln . ‘ovalof the thyroid se
identifyany localarc~s in the gland where 1311 utilizationis differ
the rest of the Elaxd. Eecause the half life of 1311 .is:~jchshorter
3iik tritiatedth,~ddine,the 1311 di~~p~rms from the r.krcs~pic se
narc rrpidly and is gone af”tert-m w three ]xx]’ths.;W cutcraaio~~ap
‘recazzedinn other n.icrxccpicsections,xijaceiir to these used to de
121”I show only the lccationd the ?“?-tl-ymid,ine. Su!xxxye.ntcanpariso
two a’~torac!iopaphsfron micruscop.icsections,which are almxt identi
reveal tw typs of infwfnation abut the same clusterof cells whit!1
txxh Freparat~ons.

We have severaliarve groqx of rats whose thyroidsbve been irr
with various doses cf 1312 which QUSe relativelylittlecm no obviovs
of thyroid tissue,these doses ran~ing fmm O to ~0 microcuries of 131
varyingde~es of uptake deperdingon the experimmtal design. E&%
individuallyidentified arid its uptake detexmi.nedfor future refemnse
these aniralsw- given an ar.tith~ymiddrug chrmni~lly folbting ?5e
~u= hypprplasiae Others ~ stimubted acutelyotiy for a few &y
sacrL=iceto seehm RUCh mitotic activity muld be prcduced. Still c
KWMirA Unstidulated,except fcr the intrinsicstirwluswhich the ani
Rceiv@ as a result of diminutionin hormone oulqxatby its am radiat
The mts OX this smzin (CharlesPtiverstrain, since 1947) very rarely
Spontanecdd”. These animls have been observedup to twa yearn.

Although mst ankals in *- current serieslnve been sacrificed,
autorai.io~?lx are still in preparation,scm generaltentativeobser
be descrikd. IYen tia~! neoplasm are indmed by goim6=~s alone,
pmciti SOO=- and mre readily if relativelysmall amuats of 1311 h
givm.

It has been suspectedthat the age of the animal at the tire 1311
i~rtant in *E? frequencyand spe4 with which neoplasmsare pxoduced
exqxrimnts with juv=fie rats apjxcachingsexual.maturation,the occu
=p~ fO~~@ ~311 ~~fi ad ~nic a~+~~n of anti~
*stances Was ftily infrequnt . hfact, theyieldofmts with nec
‘whit!!to %mk was ~CbCouragingly low. A large seriesof weading =ts
h- yielded a suixwhatbetter ~urence of neopti. These, like P
were given Remingtondiet to enlmnce ‘~ uptake* make !r~l.as.ic t
these.ani.ml.s,the uptake of the dose was 25 to 40%.

W arv m well alcng Ln still another series in which very ycuag
used by acquiring~~ t femles and injecting the litters w“.th 1311
were ~nably sure of * Wthy survivors (15 &ys; 30 to 40 ~; n
diet) In this s~--ies,t!! uptake ws tit 10%. AnirAs wee ~ “Fi,

.kx.u%(to c!etenzineaverage thyrmidw@ts and to ~sxe actual upta
invivocmn~), days, :.* and rnnths up to almst two years. The
severalhundredanbals in these s~~ies mnged frun 500 rads to 40,000
a few considerablyhigher. These -es have been exploredin order t
levelat which rieopl~~ were mst readily prwiuced. Obvicuslydoses
too much destructionleft cells iiicapblcof replacingthsczselves.So
liglht-do~s “~ ~ G741 to cause any discernibleunta effcCtS
e%pzriments* 1* doses of about 20,000 rads a mire have pmdutx?
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damge, inhibitingthe hypertmphy that results from thiour+aciland leavi;.gcells
which survive but are incapableof replication. It now ap~<a”stkit for ~yperplastic
glands with doses of 2.5 to 5 uc per animal (yieldingtissuedoses of 10, )00 to
20,0C0rads) and for norml @.andswith dcses of lLIto 20 uc (yieldingthi Sams
anrxnt of radiation)result in the greztestprobabilityof neoplasmforma%“on. This
radiationcauses little change in th.ymia weight for the first six to twe.vemccth.s
providedno rapid growth of a neoplasmcccum. HGwever,after abdt five montti tile
expectedincrease in thyroid:~ei@Jt,T*,henan antithyroiddrJg iz given, C mno-t s.

prcducedas in the non-radiatedcontrols.

Follo~{inga tissue dose of &out WOO rads animalswhcse ‘hyroids

v

not
chronicallystimulateddisplaythyroidweights which are slightlybelow .se oz-
non-radiatedcontrols. Fur?krmorc, their response TO an antithyroiddl .stixdlus
is greatlyreduced. A full responseis usually not displayedwhere dose over 2000
rads has been delivered. It shouldbe emphasizedthat these are very p . “ ‘-Y
conclusionsand may be modifiedwhen additionalmaterialn~~ in prqarat” n is available
and further analysis is made.

By sacrificinganimalsand testing the mitotic activi~ that is ccc

t.

ing under
chronic stimulationor that may be ?rcduced by acute five day stimulationwith
antithyroiddrugs, it has lxen possible to judge the tempcraryin??itio to mitasis
resultingfrom the initialradiationinsult. Dependingon the dose th is reccvery
with the passage of rime. The initialtemporaryreductionin mitoticre nse =y
be significant,but brief for doses as lG..Jas 2000 rads. k“t~ a short Ove??y

“ period and &’ter a111311 is gone, there nay be only pmtial recoveryof paci~- for
mitotic activi~ at scmewhatb.igherdoses. At the same time, chronicst .datbn
wi’d antithymid drugs seem to reduce appreciabledegreesof hyperhnph of tth=ghvi.
After long.pricds following13YI, some de=gee of mitoticactivitymay induc~
by acute administrationof the drug, but in many cases the glad cannot made to
increasein weight.

The techniquefor acutelychallenginga crippled thy&id by giving

I

antithynmid
drug is aunique and roughly quantitativemeans of testingcapacityfor “totic
activity.

As time ~sses followirgthe dose of 1311, some recoveryinabili&

./

the cells
to undergo mitotic activiti]cmurs. After 12 to 15 months, such thyroid.show scme
areas of variabilitywith respectto follicle size and cell.size. When n challenged
with the antithyroiddrug, the labellingof nuclei is not uniformlydisp ed. .KMx@.
there my be no discretelyencapsulatedgoups of cells which are clearl a neo@asn,
the tendenq for cell divisionseemsmere prevalentin some seas than “ othm. ~ne
non-uniformdistributionof labellingwith tiitiatedthymidinepresumabl relat= to
the ncdulazzitythat evolveswhen these glands are stimulatedto hyperbm .y. b%t&tel.y-
if such glands are chronicallychallengedinmost cases they are found t contti
lesionswhose histologicappearance,degree of encapsulationand &sat ly dif=erent
tendencyfor mitotic activityare quite evident.

A variety of thyroid neoplasm have ncw been observedin these anim
of the lesions are papilla~ h pattern. Many shm singlelayr~ of epi
very simple corifigurations.Others show papillarystructurewith active
activity that trends into solidcellular patternscomposedof pleanorphi
Scm thyroid lobes are ccmplezelyreplacedby what ap~ to be abenig
Other.lesionswhich appear mlignant are found invadingthe thyroidcaps
fat nearby. In some cases, the tracheahas been invadedandmlignant c
within the tiachea as well as musculatureof the neck. Autoradiographs
when satisfactory,have so far shcwm less 1311 in such neoplasm than in
+lu-:.-l+:c?mla m mnna 3+ all ‘1’kmaanwaam +0 ha m siunifipant diffe
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histologicalpatterns of those neoplasm prc.duced
done, GI’ by a cmbineit.ionof ‘thetwo. L4belling

by goi~gens along,
of ri~cleiwith 3H-th

usuallymore abundar-tin neoplasmsthan in the e~ancdular tissue. I
frequer,cyof Iabellinsis more often seen in areas Viherenormal follic
givenway To minure miclwfolliclesor s~lidcellular .aRaz betweenfol
preliminaryfinpressiollis gained thzt theseareas rep~sent the ori@n
or actuairwplasms.

As part of a backgroundstudyof this investigation,it has seem
to obtain infon,utionon the capacityof normalthyroidsat different
respond%zLthmitotic activitywhen challengedwi’~ the acute adrinistr
antittymid drug. It is also irmortantto deterrmhetk frequexy of
normalanimals on a standardiodfieintake. Althcqqh the data are not
coz.pleteor ready for presentation,it is now clear fzam preliminaryr
autcradio~~aphsthat in the very young growingrat, labellingof nucle
and that, as the age of the animal progresses,fe~ and fewer cellsa
spontaneousmitosis. In ve~ old animalsit is rare to find evenan o
labellednucleus indicatingmitosis. Ina similarway, t.?.?abili@of
res~nd to the acute challengeof antithyroiddrug is very vigorousin
animl. In the animals later Ln the life span,the response in the fo
nucleiis still clearly evident,but far less vigcrous. ‘l’hisinfor?nat
assembledfrom control animil.sin these studies.

Effortshave been mde to acquireinformationon th requiredfo
take place in the normal thyroidand the degree to which me stepsof
be affectedby radiation. Data which we have previouslypublishedund
con@act show that followingradiation,DNA builds up in nuclei in pre
division,but that actual divisionof the cell may be thwarted. The r
very large nucleuswhich containsdouble or several tires the amunt o
customarilyfound in the normal nucleus,as if the cell W attarpted
mitosisseveralttis. li3pilot experimentswith auturadiographs,it
followinga single injectionof 3H-’A@tine all kbelling of nucleiw
by four hours. Subsequentwork of others has suggestedthat labellirg
in one hour. In recent preliminaryexperiments,we have injecteda la
identicalyoung rats with 3H-~@dine @ samificz~ ‘Aem at 15 minut
an effortto demmstrate when the rising incidenceof label.lednuclei
plateau. The plateau should indicatethat nomre l.shelledcellsare
A plateauof labellingof nuclei was found,but it occurred laterthar
on pairednucleiwas difficultto interpret. Although only thosenucl
preparingfor division take up 3H-thymidineand the automdiographs ar
imprintedfrom the isotope localizedin individualnuclei, the geometr
the beta ray in this preparationposes problems.inquantitation. This
to be repeatedsam with simultaneousobser~ationson the 3H-thymidine
its disappearancefmm the blood and the appearanceof its metablic d
products. Irifo~tion gainedmy be useful in det~m the effect
on the durationof the prccessof mitosis in radiated thyroids.

OBSERVATIONSON THE DEVEX.OFNENI’OFTHYROIDNODULES IN KIFULATIONS
RADIOIODINEFALLOUTAS ‘JIEXREMET’(I S’IUDIESUHDIRTHXSCONTRAC

(MARSHALLESE)-(UTAH-NEVADA)

The MarshalleseS5~dy

In Februaryand -Marchof 1969, the responsibleinvestigatorspent
in the lkrshall Islands participatingin the annual review Gf thyroids
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thyroidswas firstobserved nfi;eyears after expomrv aaon~ these psople
1967 fourte?~of sixty-ei~ntof the ,mostheavil:,rexpszd had develc:eclc
were of sufficientconcern to require explore.tion.(he carci.nc?mhad ~
AS a resuit of the survey early in 3.969,five:I?oreindividualsin this p
were found to have developedthyroid .wcses ~ilicl~we felt should be e:~l
were from ‘i.enore heavily expasecl~up on F.cri;el.zpatcll, i.e. Ce\Jeral
fourteenhundredrads es”cimateddote to t]l~tlly.~iti;ar,done on U-tiriJ:(l
probablyreceived30 racls. These were broughtback to the U.S. fop spec
at Ikc&naven ;Hional Labcrrator-].kcalxe of oul’in:erestin and ialxx
of radiatedthyroids,the patientswere braug’ntto ouzzinstitutionin %
for surgicalexploration. Three of the five prviedto have lesionsof t
k’hichwere ~ali=~ant (pm P.cngelap;one Utiril:).GrAQof :lLsel-al22:”ter
retastases. A fourthpatient possessed severalnoduies,one of which wc
and has prmpted seriousConsiderationthat this might also be mal~~ar,t
were immediatelyprepared iiiaddition to a varietyof observationsconrx
tiSSUeS f~mOUr anixds (nOt ~H-thymidine). %weral of these thyroids
sclid cellularhyperplasticlesions,nane of which tcok up significante
radioiodine. Many of the lesionswere papillaryin structureand s.igges
lesionsof ndticentric origin. All of these thyroids(exceptthe wcm.x
showed the largebizar—e nuclear form repeatedlyobserved‘uxSerthis cc
animais and “hunms13& Fad rwceived 1311.

Mentionwas made in the pst annual reportcf a preliminaryreview
thyroid tissuesfor evidence of radiatiGn effectbased priiixilycm the
forms and other subtlechanges as obser{ed in rats and human thyroidtis
study has just been completed in a formal mnner.

To test the validityof these crit=eriaas evidenceof radiationeff
Robert Conad Of Ercokkven National IAoratory assembledmltiple slid~
thyroid of ‘&,eMarshallese,of som thyroidsof Japaneseatomic lxmb CZM
thyroidsof the Utah-Nevda childrenwho may have been exposed (mentiGnc
in this rep.% - from Dr. H.amin Rallison)and of miscellaneousune~se
thyroidscollectedfrom elsewhere in Utah. More than 100 individualslj
dis=tisedas tG identity,were subnitted to this writer fop review and z
evidenceof radiationeffect in tk=a. All slideswere grcded as to Psi
evidenceof radiationeffect, and where positive,tlheevidencewas furtt
basis cf +, *+,or +++; + being the slightestevidenceand *+ befig pm
After individualslideswere graded and rep-ted to E-. COPEUXI,multipl:
had coirefrom the saw thyroidVJeregrouped together(stillas unhoxns:
reappraised. Llthougllin ,mst cases the ratingson severalslides frcm
individualwere similar,it -wasappropriateto affix a sir@e rating to
In no case was the rating dllangedrare thi one degree to azzive at a cc
for a given “~ymid. The results Skdilthat all of t-heNarsraiese exc~~
identifiedas having~ceived radiation expsure. Ancng these was a ;-h
wha had been expsed and severalyears later had died of other causm c:
where a post ncrtenprcviciedthe tis~we whiclhwas f~e of gross nodulaz”i
of tti.unexposedthyn5idsand a few of the Utah-lievadag.mup were grac.k
or +. Becauseof tl~ecmxdation of the obser~aticns,Dr. Coruzrdsubset
the individualtheoreticalrecords of rad dose deliveredto ‘&e thyroid .

act in

.
Men deter~ied some days after &he remval of the t%rshallese@c?le f n P.onc~>z).

I

The de=~e cf chan~eattrihted to radiationeffzct in tka L?yroic!spram to CCC2LZ?
in surprisi.@y precisefashion with the degreeof c.xposuxwpreviouslycd culated. :%5:
of the Japanesetissueswcc graded only + or O. kkre as sczbeobserwrs have placd
consideral‘lek.ght of evid~.ce for rwiiationeffectupon tki presercecf lynphcq=~,



thyroidswas ftit ohservzdnir;eyears after exposurez~Qn~ these peep.e. Ey
1967 fourteenof sixty-ei@t of the ,nmstheavily expob.....~ ‘~~ddevelc@ i-.oduleswiiii~
were of sufficientconcern to require explore.ticn.CI-15Carcincm had ;eenfared.
As a result cf the survey early in 1’36’3,fivs nore individualsin this ~~’ulaticn
W= found to have developedthyroid msses ulnich T,vefelt should“Dee:t‘>luged. Fcur
wsre from the more heavily exposedgroup on F.cn;elapa<~ll, i.e. se\w~‘(LIhun~dredtc
fourteenlm.ndredrads estimateddoss to the thy.mid;a<< on? on UtiriJ: ~ltOlllihOhZd
probably received 30 rads. These were broughtback.TO the Us. foP s~>I:cia.152AY
at BrooKnaven;;ational‘i.dmratory.Becallseof oul”in:erestin and l?htl-atO~ StUdieS
of radiated th~yroids,the patientswere broughtto oiizinstitutionin :kptember,1269
for surgicalexploration. Three of the five prwJed to have lesions01“ the thyroid
which were malignant (Y,JORonEelap;one Utirik). Ofieof thesehad ext{nsive ~-gicr~l
metastasis. A fourth patientpossessed several ncduks, one of which IrasvO_—y small
drid MS prcr,p-ted seriGus considerati~nthat this mig~x alSO be md&gm ~’,t. AutGradicgr~i
were immediatelyprepared in addition to a varietyof observationsco,2 .cnly made on
tissues frmm our anima1s (not 3H-th~idine). Sever~ of these -thyroid:had my tiut~
sclid cellularhyperplasticlesions,none of which tCOk Up significantamourstsCf
radioiodine. !~anyof the lesionswere ~pillary ti sm~c~ and s~gg<s?ed pa@hr]
lesions of multicenlricorigin. All of these thyroids(exceptthe wcm;n frrnlUtirm
showed the large bizeun—enuclear forms repeatedlyobsery?durrierthis contract in
~S and hUIIW_IS tha~ h-d received 1311.

Mention was made in the past annual report cf a preliminary revie cf the l%rskl.La:

i=

thyroid tissues for evidenceof radiatiGneffect based primrily on th bi nucle-=-
forms and other subtle changesas observedin rats and human thyroid t ssue. “This
study has just been completedin a formal m.nner.

To test the validityof these crit=~iaas evidenceof radiatione:feet, Dr..
Robert Conard ~f IkuJ&aven l~ationalLaboratoryassembledmultiple slites of each
thyroid of ‘&e Marshallese,of some thyroidsof Japaneseatomicbomb E sualties, of
thyroids of the Utah-Nevadachildrenwho may have been exposed (mentio:ed e=here
in this report - from Dr. M-in Rallison)and of miscellaneousunexpo:ed rxx?war
thyroidscollectedfrtm elsewherein Utah. More than 190 individuals:ides, ccxnpletely
disofisedas to identity,were sulxnittedto this writer for review and ~ppraiselas to
evidenceof radiationeffect in them. All slideswere grcded as to pcxltive cr negatiz
evidenceof radiationeffect,and where psitive, the e-violencewas furlher graded cn z
ksis cf +, ++, or +$+; + being the slightestevidenceand +++ bein3 p~mowed evidere.
Aftex individualslideswere graded and reportedto Dr. Conard,multip13 slides that
hdd come from the same thyroidw- ~groupedtogether (~lu as unknownE)and “
reappraised. }lthough in most cases the ratingson s.ev~~alslides Em fltie same
individualwere similar,it was appropriateto affiy a single rating tc each thyroid.
In no case was the rating changedrmre than one demgreeZO arrive at a C3.-n rating
for a given thyroid. The results show that all of t-he%rshaliese exe@ one %??
identifiedas ‘having~ceived radiation exposure. Amcrigthese was a MaCshalleseW0n3r.
who had keen exposedand severalyears laterhad died of other causes c3 Majuxu atoll
where a post mortem providedthe tissue whiclhi~s free Gf gross nodalaxit-y. Several
of the unexposedthyroidsand a few of the Utah-}ievada~xxp were gradei as dcubtful
or +. &,$aussof tiViE!car.relationof the obs.e?waticns,.-. Cons?.?.subsequentlyohtaineti
the individualtheoreticalreconlsof rzd dose deliveredto the thyroid (based on lxdy

burden determinedsane c!aysafter the remval of the !%rshallesepecple from Rcmgelap).
The degree of change attributedto radiationeffeet in *3s thyroidsproIed to comlats
in surprisinglyprecise fashionwith the degree cf c~s-~re previously -dcu.lated. Xa==
of the Japanese tissuesWCR grai!edonly + or O. h?le~ ZS SO~e OkWJL ‘ ?s ha?’e placed
consideral‘leweight of evidencefor radiationeffect upm the presence >flyx@ocytes,
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~~~ Of s~ty+.ignt of ti-?emast heavil~Tex~.szdhxi dwelc>zti r,cxd~esI.?]:
~ficientconcern to require explordti~n. “”Lne cmcincma had been fo~.md.
t C: the surveyearly in 1!36S,fj,ve:~:~~e~ry~i>!ifi~~l~j~ ~}fi~ ~~,~,~l(~j-i~~

tO hdTE developedthyruld~sses ti~.it]];;efelt S]:OIUld‘De.s:.mlcre~.F.
‘themm heavily expcseclGZXXJpon F.cn;elapazoll, i.e. se~’er>.lhun~dred
xxiredrads estimateddose to the thyroid”, arid oiw on Utirik atoll []ho
:ceived30 ruds. These were broughtback TO the U.S. fon ~~sci~ s~~~y
/en N2tioti ‘laboratory.Pecallseof ourrinterestin and likxatory stu
j ‘@-roids,the patientswere broughtto our institutioniv September,
il er~loration. Three Of the five p.pyJed&c3~SVe ~e~i~~s of t::et~.~~
Inali&ant (two Rongelap;one Uttiik). Gne of thes,~had e-xtensive~e,gi
.Afourth patient possessedseveralricdules,one Jf whit’nwas veq~ Sr

xzptedseriousconsiderationthat t“fismig’htalso be tiignar,t. AutGre
La;elyprepared in aclditicnto a varietyof observationscomr,criLymade
>m our animals (nOt 3H-thymidine). Severalof these thyroidshad rrany
iLarhyperplasticlesions,none of which tcck up sigmKicant amunts cf
?. Many of the lesionswere ~pil~ i??structureand suggestedpapil
multicentricorigin. All of these thyroids (exceptthe %mnan from Uti
large bizarrenuclear f“ormsrepeatedlyobserved-m,.ierthis contractir
~ hums that kd received 1311.

m was made in the pst annual report cf a prelitin?g review of the !%
;suesfor evidenceof radiation effect&_sed primarilyon t-hebizarre r
Xker subtle changes as obser-~edin rats and hur~ thyroid tissue. Thi
justbeen completed in a formal manner.

X the validityof these criteriaas evidenceof radiation effect,Dr.
irdof Bro&kven National I_aboratoryassembledmultiple slijesof eacl-
the Harshallese, of some thyroidsof Japaneseatcmic kcmb casualties,
~ hhe Uta&Xevada childrenwho may have been exposed (mentionedelsewhe
?ort- from Dr. Marvin Rallison)and of miscellaneousMexTmsed ndular
>llectedfmm elsewhere in Utah. More than 100 individualslides,comq~
is to identity,were submittedto this writer for review and appraisal.
~ radiationeffect in then, All slideswere graded as to positiveor r
7 radiationeffect, and where positive,the evidencewas furthergraded
, ++, or +++; + being the slightestevidenceand +++ being pronouncedc
/idti slideswere graded and re~rted to Dr. Conard,multiple slidest
.W the same thyroid were .gmuped together (stillas unlmowns)and
i. Although in most cases the ratingson several slides from the same
were similar,it was appropriateto affix a single rating to each thyr
was tie rating changedmore than one degree to arrive at a co.mnonrati
1 thyroid. The i~sdts shatithat all of the Marshalleseexceptone wer
as having received radiationexposure. Among these was a ;%rshallese
:r.exposedand several years later had died of other causes o.nMajuro d
;tmmtem provided the tissue which was free of gross aodular~t”. Seve
@seal thyroidsand a fe~~of the Utah-Nevadagroup were graded as doubt
luseof the correlationof the observations,Dr. Conard subsequentlyok
lualtheoreticalrecords of rad dose delivered-tothe thyroid (basedor
xmi.nedscme days after the renmvalof the !-larshallesepeople from Ron~
cf charge attributedto radiationeffect in the thyroids proved to cox
~@Y precise fashion with t-hedegree of e~s~ p~viously ~lculatec
mese tissueswzre graded only + or 0. l,hereas some observershave p]
Leweight of evidence for radiationeffect upon the presence of lymphoc

.. ‘, .,,

.—._. _.

h

d

es
62

al
-i

nute

.tely
to

,ati~e
m a
,dence.
.t

d.

man
)11
il
11
ined
Pxiy
.ap).
late
Most

XXI
tes,



.-

-s-

TM :.miterrelnirned

I

to the V&s’nail Tslaiidswith the survey -kern]a ain in March~
rJ?g. At leas~ 1-..:o,FGCe palpdbie suspiciom noduleswere found, one in a previously
@ored individualwho ncw has a 4 cm firm mass whiclhis pr&ably not ompensatory
lypermop;h~Y“ Plans for these two people have net yec beccme f&m at th s time.

he Utc&Nevada Stu:J]
I

The principalinvestigatorhas also participatedin the annual e

,.1

“ ation of
he chiktr~~in the Utti-Nevadafallout -a (e-xposedin 1954) wiaeres e endmic
oiter is present. A week has been spent in this arwa each of the past five years im
he a.nmal thyroidexaxfiationsof childrenthat had ben screenedfro a very large
opulationin the fallout a-ea by a United StatesPublicHealth Senice screening
eam. Thyrc~.dabnormalitieswhich promptedconcernwere referred.to a el of three,
f which the ~,riterhas been Gne. Those patientswitinthyoids judged o contain
iscretemasseshave been sent to the Universi@ Of Utah Medical Center in Salt Me
ity for studj’.In sums instances,the masseshave ‘ken rennved. The pplicationof
he same criteriaof judgmentof radiationeffectii th~~ ds excised f m this
apulationhas revealedonly an occasiona1 thyroidtissuewhich showed “ts ofa
adiationeffect. Repcfis are in prepara:ionby Dr. Marvin Rallison. other
fiuscriptis ready for publicationby Dr. E3wardh?eissand others..

THE FOSSIBIL.TI’YOl?SPONTANEOUSGOiTERARISING IN THE OFFSPRING
OF A PREVIOUSLYRADIATED131114-.

I
D~i.ng the sum?eyof the Marshllese peopleon Rongelapeari.yin 1:69, both

ne exposedand une?.qmsedpopulationwere subjectedto complete exmina! ions. This
ncludedchildrenborn afterrexposureto the fallout. The occurrence01 Rongelap
f some rather significantlyenlargedthyroidsin some of the adolescen-and pTR-
3olescentages was most interestfi.g.s- of these ~viduals were lxrn of women
ao had ‘beenexposed,but these childrenhad been conceivedsome years cfter that
qosure. It was surprisingto see these adolescentgoitez?son ROnge@ in a strain
f people who have besn regardedas free of goiter in this iodine abundznt environment.
le significanceof these gciters was difficultto evaluatebecause adecuate data on
le occurrenceof adolescentenlargementin the unexposedMhrshall Islard ~pulation
Is not available. It was suspectedthat saTeof these adolescents,allbough not
qosed tknselves, but bcmi of previouslyexposedmothers,might have 1een influenced
1 utero by subtlethyroid deficiencieswhichwere lingeringin the motlers after all
~dioicdinefrom the falloutwas gone. Under such an”influence,the th~m id of the
:fspringmight have been affected in its earlydevelopment. A subsequ<nt review of
lerecordsof mternity of these childrenshwed tl~t not all had been born of
psed mthers.
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