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3lr on :!'.a t.'iflC:.d ~nt:..r~e .ii~ a v.lriet:y of di.t'2cticr.s a.-xl mr.;~'2 fra;i 
resear.::.'l. in r;.:m to a varfoty cf t?:<pcrir.vmtal desit;n'> in rot:::. ?ri.!?at:; 
directl:'(l t"tr .. .nt'd stwy nf the lcn; ter"?l e.ffect!l of tl•e !"<ldia.tion on the 
fwx:tion of thy?."Oid cells, the natur?. of i:heir sur"Jival, an::I t~ ul~ra 
· "" 'tile cn-1.ls \.tith s:::-eci.al att.r::ntion tc:wa.rd the d<!vel:o.:cx,~r.. of ncx:l"...llE:s 
'D1e ideas and expc.d .. :.ental dc~iS',.."15 have nc\: o:tly grc.wn o~1: of 1:~:? long 
folla..--up of cur c-.. ":l patie:'1t:5 (;:x:re than 20 years), hut from p:irtici?J.t 
pri..'1Cip.tl inv~5tigatcr (d.loa.; ~-1ith ~) in several other majCi~ p:uj 
with 13lr effcct!:i. 'i'hese are: 

1.) Chai.Ir.an of t..'le Steering Con!:ri.ttee for analysis a.""X:l stue-ly of 
38,000 pdtie:Ycs in t!'.c Coor,,e.."'U.tive Thyrotohicosis '111er~py Foll 
Study of t!1~ :~t .. or.a!. Center fur .Radiolcgical I~th o!" the US 
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2.) Participa.-it ('.-ri.t.'l .i)r. Ro~rt A. Ccnard, Brookhaven Natioml "tmr-'~...:.~ .. ·ory) 
i.."1 the ~.•c:,•s c: tie :~Uese na:::iv~s cx;:csed to iuc.!ioicd" 
the first t~··m:m•.icfod!' explosion. 

3. ) Particioant in t."le surveys -:>f goi tel:' in child:"en in t.l-ie Utah-.' 
fallout· 0. 9$~) area dOO in special studi~s perforr.ed on select 
.individuals i.'1. t...".at popula:tion • 
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L1T;:.r-...: OF 131 ! PJ0T.J\'1'IG:! c:~ 'IiiE '!!1(!"/)JD or 
CLn17C!~ su:u::CT:3 \·ir.i.E lfl'Prn11i'BO!Dl:!1. 

'..:.n<: ck·.;cription o:. th b -..;rxi< <xmti11Ucxl dZ pl"'~vicw.;ly dc:..:cri!:.-;;:d. (TI " 
follcwi1.13 '..:wo 1-~''7?-".J.~~h~ ~':! rv..:r;roJ•...:c~~d frc-:7, the previc.us cJnrm:il r':?poc•t .Ji. th 
onl; :::lJ.fht r:N.1 ~J:::i. L·~~::,:..i:.c t"-' :,..1sic aL'tJ lr;~ for L:hc cnlli:ction of th ;e 

J...Lt~l n.:i1.J L 1 !.;.:i.sh:.:i.ll; ·~:-.~'. '.X:lr~~::. ) 

'for··/ '.·: t<.1.iJ .. :G. ~:d:..: ::or.:::ir11l<: t·:) :...::! collected on :::eJ..;;c ted p..ttient:::; 
;1ith 13] l fr..'l.~ hype:::-th~·!'Oi.ii::;:i ::o tlu:: ::b.·! u.lti.iratr? clinic.:tl e! .. fl'.'!cts can 
l-'.: rc>l.it..:·~ •:o ::~-.~ iJ...!r'.£.L'.'i~!' c): lJlI t.:.at Wi:i~ olJsmved in that individua2. 
u..ft~r t.'1~ trzdtm:m'!: .,;,:i:; Li·1en. This is <..!en"=! i.,, an effort to eet .:i bett 
:.; tdrx1.i.!1~~ 0f \·1hy th~ '::!° ~·~c L c_.: d 1~.i.v1:11 Jc .. st: 0i· 131.c pt':i."' ·.~s ti:nated i':T'am o 
: .:.:..:::~t..! .:. .. , ..:.:-i ·;u,r .!.~Ll~ ,...;;.:::-.; ir1:!~- ... ·i~J.:-;:.i~. ..w1 bpite of ::hl!r<J.peutic do~a 
.ire c.:!lc"-J.L.l tcd to ~ just su.tJicie.-ii: to bring the hyparthyroidism under 
we still ob~crve far too hi;:J1 an Liciclence of hypothyr-.:>idism, not week::: 
wt '}~CJ.r"G after the ra:l.iation fa del ivared. Since tll:? responsible inve 
fo in ch:lr1;c of all l3lr therepy in this ho.=pit.al, there is an oppo:'tl 
study ::::ele~ted pa.tient5 in gr'l::dt cetdil. Tr.e fQllowing observatlons 

1.) C.1reful prot!'Cd·Cil~nt: cluracteriz..."ltio:i of the gla!.J and the. put· 
not oilly '·ii '.:h r~:.p.:ct to the uptake of a tracer of 131 I, but a 
of obser"atio1~ en factors tha't rray explain differences among 

2. ) D<!terminatic:i of t!12 ~trnCX.mt cf the t:rcatr.t?n"t cose ta'<en up by 
th;-roid, follu,:ed :t:y aL7est dail:; :::easureme:nts over the z].and 
to detc..~.inc t:.?. disap~arur.ce C'~"'Ve of the isotope f!'Om the g 

3.) Multiple obse:vations on the con::ent:ration of 13lr in Jie 
excretion in the ur..i....~e as they relate to the thyroid at given 

4. ) Detcmnination of the extractable and non-extractable fractions 
blex:>d Cbutanol) a11d in soue cases the serial ouar.titative det 
of iodinated co::1pOUnds in the serum as the radiation ef fcct t 

5. ) Similar observations are made on the total urinary excretion o 
for several days and in sme cases determination of the car.pou 
appearing there. 

As Ch3..irnan of the Steering Co.-rr:ri.ttee for the Coop<=>....rative Thyroto 
Therapy FolloN-up Study of the National Center for Radiological Health 
the principal investigator has devoted r.ruch tine to analyzing the data 
results of radioiodine 1:hera.py from 19 centers participating in t~ l 
Although the paticr.ts studied in our laboratory represent a relatively 
of the total included in this large study of over 38,000 patients, half 
treated with 13lr, the data on ma.1y of our individual patients has prov 
rrost complete a.-rong t."-ie various laboratcries. Our data consists of :i. 

curve ci the therapeutic dose from the tr• ..... cid, the chc:nges in the -rota 
radioa.:tivity in th: ~erum, the c.~es i: v~ious iodinated co.'llpOunds · 
at intervu.ls of hours, days, and weeks af· .·. theropy, and the excretion 
the urine. It has been thought that sue· · :i. could be the basis frun 
devise and test m::x:iels that v~d reflect the nature and the extent of 
effect on the thyroid. It has been hoped by the Steering Comnittee tha 
be possible to utilize t.~~ detailed data frcm individual patients (acq 
this contra.ct) in kinetic ::x:x:lels: such as those of Berman, to discover 
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explanations for the success of 13lr thcroi---y in some patients ar.d th failure 
in others or for the overly destructiv.::? effect O"l th~ thyruids in st 11 otr.:--"I's. 
It has also been hoped that such r.;odels mi;:,h t be used to ''plug in" 
fragroontary data from lc::>s completely Grudicd iJc:itient::; cIDd thus est' 
blanks in the kinetics of other patients. 0ur n:~ed for ll"dthc->.rra:tical 
in the rational study haa been longste>;-...l.i.ng. The deraarrls on the p:.!r 
analysis of :::.thcr dat.:i in the natio:.al stuj:; hive been ::;o heavy <:nd 
of personnel so frequent th.1t little nnre thdIJ a sup~rficial r:;view 
done with the stulies on kinc·ti::s. Al th<>ur,h this natic;;al study is 
many intere~ting features on t~ coirpar .. ::rti·;c results of l.Jlr ::hernpy 
thyroidectcm;, it iG apparent fro11 the sup-::rficial review t!"lat 1:hc J 

are so frnf;jlentary cm r.ost of the pati~nts in that retrospective stu 
estimate of the individual doses of radiation to the ~.r.ds wil: ba ... -"iiblc. 
0n the ot.'li~ hand, the dat<J. from 0 1 !1" l~lx:r.:!tGr'/, rosed en ~he d!..A;v•.~ ! __ '...:~::::::::: c..: 
ob:>ervations and coll~te<l in a prosp.:!ctiv~ :;wtr:<::t' unc!er this ccnt.1.'d t a.~ ~ 
be useful. The!:ie data cl....""e no.-1 in th~ handc of Dr. A. E.crm:lnd Brill f '/dJ"Xie~-.ilt 
University for analysis by the methods of Bernun. 

During the pcu:;t -year, Dr. Drill has carri<..-'Cl out sarc analyses o 
which we furnished hir.l. He feels quite encouraged about gaining 
interpretati.ons on too kinetics, using rr.odifications of the models d 
Berm:m(which were de·1ised for study of n.....-rnal iodine kinetic:!> with • 
than t."lerapeutic doses). Dr. Brill is particularly in"te..""'C!.ted in 
which we have serial quantitative determinations of ch.mging iod.inat 
in the bloo::i following trea:tnent. Dr. Brill has sul:mi<:ted an applic 
grant to suppoI"t \.K>rk with these data. It is hoped tllat ~ 5Up?0rt 
available. He was instrumental in the initiation of t.'"".e r.ationa.l :;t 
remained deeply int~res-ted. in the problem. 

My information that \Yi.ll lead to m::m:a prec.i!ie application of t 
therapeutic dose of 131 I an::i the avoidance of long late;.1t hypothyroi 
important. 'D1C observations being made C'.ll'Tently en selected pa'ticn 
hyperthyroidism are not experimental in r.aturc, rut merely prolonged 
detail so that the outcane of therapy for tr.at patient: is undcrst:cxxl 
and ~ of value if the individual reqi~ I:X)I'e than one dose of 131 
therapy is 1:ou destructive. 

A S'ruD'f OF HEO?I..AS1S AS 'IH!:.Y DEVO..DP IN IRMOI.:JED TI!YROID 

We have been concenied. with, ane publ.hned obscrvaticns O."l., the 
nuclear fcr.:::s occasionally encountered in :iu.1-.an thyroies t..hlch had p 
been treatoo with 13lr. We have also been concerned with the cx:::c.asi 
which develops in rat t.~yroids that h:id been ziven small doses cf 13 
subsequently st:i.J~clted with antithyroid c!r\.:ss. In the sa..rie rat 
nuclear fcr.:s are seen. 

The meth:::x:i of using triticlted thy.nidir.e to identify ~' autc...-..1di 
nuclei that are urxl~oi.rig mitosis has been used in our laboratc::y f 
years. We ha.ve "been using this labeling tcch:rique to ane!r.pt to ic! 
of neoplasms as small a.ggreeaticns of cells in i.rrildi.l~cd rat L"lyl-oi 
based on the ass~tion t.hat any clust-:?r cf cells desti.-.cd to be a n 
display a different rote of incorporaticn of tritiated thymi.ctir.e in 
will cells of the surrour.ding tissue. 
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A sm3.ll trace dos'2 of 131I in additio:i to the tritia.ted thymidinc 
given to the <lnir.'dls four hours l.ieforP.. sacri.fice. Autorn.c!iograph::; pro 
prepared flX::i ::Uc..'I"Osconic sections after the _ ·oval of the thyroid s 
identify any local areas in the gland where 1311 utili7..ation is diffe 
the rest of the elar.d. B?cause t:1e half life of 13lr is ;::'...lCh shorter 
3j·i i.n tr'i tiated th::,.rr..idinc, the 13 lr d isapper::.rs fro:n th<! r.ucrcscopic se 
:norc r;;ipidly c.nd is 2o::e cJfter t-,:o or• t.11.rce 1~.onths. ;:ew <:utoradio,-:;rap 
irc~ed fro:r: vthcr ::Ucr:x;ccpic se::ctions, :.ldj.:.icc."1 t to th~se used to der 

'liaS been 
tly 
e to 
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31r show o:ily the loc,:rtion of the 31·1-thymidine. Su!:>seq~ent co.11p3.riso 
two a'.ltoradfographs fror.l mi...:roscopic sections, which ore alrrost identi 
reveal two types of infotm3.tion al.out the same cluster of cells which 
bo1:h preparations. 

We have seve..ral. larve gr'O'J}:~ of rats who3e thyroids have been · 
with various doses cf 13'.(:;: which muze rela'tively little or no obvious 
of thyroid tiDsue, these doses r.:in;i.."'lg from 0 to 40 miCroc.Jries of 131 
varying degrees of uptake dep<?r.d.i."le on the experimental design. F.ac.l-i Qjl&.uuau.. 

individl.Jc:llly identified and its uptake determined for future referer.ce. 
these anir.al~ were given -m ar.tithYJ'.'Oid drug chronically fella.Hing t."'>e 
produ::a hyperplasia. Others are stimu.lated .;icutely only for a fow day 
s.:icrifice to see how r.:uch mitotic activity could be produced. Still o'" 
rer.ain~ un:;ti':\ulated, except f'X' the intrinsic ntir..ulus v."hich the · 
received as a result of diminution in hormone outp'..it by its am racliat 
The rats of this strain (Charles Hiver strain, since 1947) very rarely 
si;x:mtanec~:;ly. 'These <..t.'li.rr.al.s .have been observed up to two ye~. 

i.!l 

Al t:hcu;h most a.ni=als in the current series have been sacri..f iceri many 
autoradic;:;ra?r.S are still in prepuration, saoo general tentative observ tions Da:j 
be daSCI"ibul. D.ren tr.oug.11 neop~ are induced. by goi trcger.s alone., .::re 
produced SOOJ'le:' an:::i l:Cre readily if relatively small amouats of 13lr e first been 
given. 

!t has been suspected that the a&e of the animal at t.'le tine 13lr 
':::;crt.ant in tr.e frequer.C'J and ~peed with which neoplas:ns are produced. 
e>..-peri;nents with juvenile rats approaching sexual r:aturation, the occ::urT1:mc:e 
~plas:::s folla..tlng 13lr trea:tment and chronic acbri..li.strati.on of anti 
substances \.JaS fairly infr~uent:. In fact:, the yield of rats with necp with 
whlc."1 to \..JOrk was discouragingly low. A large series of 1".-eanling rats 5 to 85 gms 
bas yie.lc!ed a scr.ewha1: better occurence of neopla.su:s. These, like prev oos animals, 
were given Rc!I\ingtc~ diet: to enhMice the uptake an:::i make !"rjpeI'plasiC ids. In 
these anka.ls, the uotar..e of the dose was 25 to 40\. 

We are n:HJ weli along i.., still another series in which very ycu."lg 
used tJy acquiring :;::reg:;a.nt: femtles an:::i injecting the litters with 131I er Wi! 

were n!aSOnably sure of the healthy survivors (15 days; 30 to 40 ~; n:> Remington 
diet) In t..'rl.s se:-·lcz, t.')e u:>ta.'a? was a.bout 10i. An.imlls ft'O-l'? sacri.fic in 
birs (to Ceten:-J..-:e .1Ve..'f"\:!be thyroid \.ieightS clOO to l!lea.S...:I'e a.ct:ual Uptak to check 
i..•wivo counting), days, ... ~ an:::i r.cnths up to a.lm::>st tv.o years. The am::r.g 
several hu.~ a.n.i:als in t..'1cse s~ies ranged fran 500 rads to 40,000 s t.o."i.til 
a few considerably his,.~. 1llese ranges have been explored in order to find the 
level at: which neop!...!S:'S were r:ost l"'eddily produced. Obvicusly doses · caused 
too r.uch c!c~trJction lc!t cells i..-:cap.ablc of replacir.g themselves. other 
lig.'ater c!o~s -were too :.:ull to cause any discernible W1toward effects. In tl-~se 
expc..-iment:s the lligher doses of about 20,000 rads .r :oore have produced considerable 



darrage, inhibi tin;; the hypertrophy that results from thioura~il and leav · g cells 
which survive but are incapable of replication. It now ap:p:=>-ars that f"or lyper·?::Ustic 
glands with doses of 2. 5 to 5 uc per e.ni..-nal (yieldil18 tissue doses of 10, 00 to 
20,000 rads) and for norrral 8lands with doses of lU to 20 uc (yielding t 
am:::>unt of radiation) result in the l'7'Catest protability of neoplasm form This 
radiation causes little c.:hn1ge in thyroid •..;ieight for the first six to tw 
provided no rapid growth of a neoplasm occurs. Howc:ver, after about fiv 
expected increase in thyroid :-Jeight, >·:hen an antithyroid 
produced as in the non-radiated controls. 

Follo~-ling a tissue dose of about 8000 rads an:i.ma.ls whose thyroids 
chronically stimulated display thyroid weights which are slightly below 
non-radiated controls. Fur!.h2.rrr.or~, their response to an anti"'chyroid dr 

. is greatly reduced. A full response. is usually not displayed where dose 
rads has been delivered. It should be emphasized that these are very p· ... ""p....ua ....... 

conclusions and may be modified when additional material ncr.-l in preparat· 
and further analysis is made. 

By sacrificing animals and testing the mitotic activity that is occ 
chronic stinn.llation or tria-t may be prcduced by acute five day stimulatio 
antithyroid drugs, it has been possible to judge the temporary in.lU..bitio 
resulting from the initial radiation insult. Depending on the dose th 
with the passage of time. The initial temporary reduction in mitotic re 
be significant, but brief for doses as lo.v as 2000 rads. After a short 
period and after ai113lr is gone, there rr.::i.y be only partial recovery of 
mitotic activity at sa.'!lewhat higher doses. At the same time, chronic st 
with antithyroid drugs seem to ~roduce appreciable degrees of hypertr?ph 
After long_ periods following 13 I, some degree of mitotic activity may 
by acute administration of the drug, but in many cases the gla..'1d cannot 
increase in weight. 

The technique for acutely challenging a crippled thyroid by giving 
drug is a unique and roughly quantitative means of testing capacity for 
activity. 

I 

As time passes followir.g the dose of 1311, some recovery inability 
to undergo mitotic activity OCC'.ll"'S. After 12 to 15 months, such thyroid 
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areas of variability with respect to follicle size and cell size. When · n challengoo 
with the antithyroid drug, the labelling of nuclei is not uniformly disp ed. Al~gI'­
the.re nay be no discretely encapsulated gr'OUps of cells which are clea.rl a neopla.sn, 
the tendency for cell division seems more prevalent in some areas than · others. T"ne 
non-uni£orm distribution of labelling with tritiated thymidine presumabl relates to 
the ncdula.rity that evolves when these glands are stimulated to hypert:ro • y. l.Jltima.tclT 
if such glands are chronically challenged in most cases they are found t conta::.n 
lesions whose histologic appearance, degree of encapsulation and d.iscret ly different 
tendency for mitotic activity are quite evident. 

A variety of thyroid neoplasms have new been observed in these s. Most 
of the lesions are papillary in pattern. Many show single layers of epi helium in 
very simple configurations. Others show papillary structure with active proliferative 
activity that trends into solid cellL1.lc;r patterns composed of pleanorphi forms. 
Some thyroid lobes are cornple~ely replaced by what appears to be a beni lesion. 
Other. lesions which appear malignant are found invading the thyroid caps le and the 
fat nearby. In some cases, the trachea has been invaded and malignant c lls f§'i seen 
within the trachea as well as musculature of the neck. Autoradiographs ·th I, 
when satisfactory, have so far shovm less 131 I in such neoplasms than in the nonnal 
....... .....,....: ~ -r..: ..,...,,'° ,......,.. .,..,"',...,'° =>+ ::a11 'rho,....,. .::11"'\rw:>.::1-rq +n h:> nn !=:i oni fi (';int- <'li ffp .nee in 
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histological patterns of those neopla~~s p~duced by goitrogens along, 
alone, or by a combir1e:.tion of the two. Llbelling of r.uclei with 3H-th 
usually more abundant .in neoplasms than in the extrancdular tissue. 
f-requency of labelling is more often seen i.'1 areas where normal follic 
given way to minute mic::.'"'Ofollicles or s:Jlid cellular ar-2as between fo The 
prelir,rinary impression is gained that thes~ areas represent L:he ori~in f "ncx:!.lles" 
or actual neoplasms. 

As part of a backgrotmd study of this .investigation, it has see"Tle 
to obtain inforr,ution on the capacity of noTI:Ul thyroids at different 
resi:ond with mitotic activity when challenged with the acute administr 
antithyroid drug. It is also important to determine t~e frequency of . tosis .;n 
nonral anima.ls on a standard iodine intake. Although the data are not early 
co:r.plete or ready for presentation, it is now clear fr:::m preliminary re iew of the 
autcradiographs that in the very young growing rat, labelling of nucle · is abundant 
and that, as the age of the animal progresses, fewer and fewer cells found in 
spcntaneous mitosis. In very old animals it is rare to find even un oc sional 
labelled nucleus indicating mitosis. In a similar way, ttie ability of thyroid to 
resi:ond to the acute challenge of anti thyroid drug is very vigorous in e you:ig 
animal. In the arriJra..ls later i...'l the life span, the response in the fi '=>f labelled 
nuclei is still clearly evident, but far less vigcrous. 'Ih::.s infonra.ti n is being 
asseirbled from control arriJrals in these studies. 

Efforts have been made to acquire infornation on tine required for Jl"itosis to 
take place in the norrral thyroid and the degree "to which ;the steps of tosis cay 
be affected by radiation. Data which We have previously published unde thfa 
contract show that following radiation, DNA builds up in nuclei in pre_ tion for 
CU.vision, but that actual division of the cell may be fulla:rted. The re t is a 
very large nucleus which co~tains double or several t~.es the amotL~t of DNA 
custOll'arily found in the normal nucleus, as if the cell had attempted t go through 
mitosis several times. In pilot experiments with autoradiographs, it a peared that 
following a single i.11jection of 3H-th:ymiciLrie all labelling of nuclei wa completed 
by four hours. Subsequent work of others has suggested that labellirg · CO!I!plete 
in one hour. In recent preliminary experiments, we have injected a lac e group of 
identical young rats with 3H-thymidine and sacrific{:.-0. them at 15 minute intervals in 
an effort to derronstrate when the rising incidence of labelled nuclei ches a 
plateau. The plateau should indicate that no more labelled cells are s ill dividing. 
A plateau of labelling of nuclei was found, but it occurred later than xpected. Data 
on paired nuclei was difficult to interpret. Although only those nucle which are 
preparing for division take up 3H-thymidine and the autoradiographs are beautL.-=ully 
imprinted from the isotope localized in individual nuclei, the geometry and rar.ge of 
the beta ray in this preparation poses problems .in quantitation. This xperin:ent is 
to be repeated soon with simultaneous observations on the 3H-thy.nidine the hlood, 
its disappearance fn:>m the blood and the appearance of its metabolic de adaticn 
products. Irifornation gained oay be useful in determining the effect o radiation 
on the duration of the process of mitosis in radiated thyruids. 

OBSERVATIONS ON THE DEVEIDPMENT OF THYROID NOOOU:S IN POFUlATIONS 
RADIOIODINE FALLOUT AS T'ril:.-Y REIATE TO S'IUDIES ID-IDER THIS CONTRACT 

(MARSHALLESE)~(UTAH-NEVADA) 

The Marshallese Study 

In February and March of 1969, the resi:onsible investigator spent ive l.Jee..lcs 

in the Marshall Islands participating in the annual review of thyroids f the 

l ~· . 
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thyroids was first observed nine years after exposure a-:iong these people 
1967 fourteen of sixty-eiGht of the most heaviJy e;.:pos2d had develc;-ed n 
were of sufficient concern to require explorc.tion. One c.::ircincrm had be 
As a result of the survey early in 1%9, five rr.ore individuals in ~hls p 
were fou.'"ld to f:ave developed thyroid !TUsses 1~:-i.icll we felt should be '-,:Ql 
were from the r::ore heavily exposed gruup on P.cn;:::ela.p atoll, i.e. several 
fourteen hunG.red rads e:tima.ted dose to the thyroid; ar.ci on: on UtiriJ~ .J. 

probably received 30 n1ds. These were brought back to the U.S. .for spec 
at Brook.riaven i·lational LJ.borator-.1. l.3eca.use of oul' interest .i.n and lr.it~r 
of radiated thyroids, the patients were brought to our institution in Se 
for surgical exploration. Three of the five proved ·to have lesions of t 
which were rr.align-3.nt (t·10 P.cnt,clap; o::ie UtiriJ~). Cnc of ~L2.:se had -::;-~ter: 
metastases. A fourth patient possessed several nodules, one of which wa 
and has prc;npted serious consideration that this mig.l-it also be 1nal4.,u.:ll""1t. 
were imnediately prepared i.."'1 addition to a variety of observations co::;;:-.o 
tissues from our animals (not 3H-thymidine). Several of these thyroids 
solid cellular hyperplastic lesions, none of which took up significant a;, 

radioiodine. Many of the lesions were papillary in structure and sug:ges 
lesions of r....ilticentric origin. All of these thyroids (except the wc:r.an 
showed the large bizarre nuclear forms rep<>..atedly observ~d under this co 
animals and hUll1r::!ns that h:ld received 13lr. . 

Mentio::1 was made in the past annual report cf a preliminary review 
thyroid tissues for evidence of radiatic;i. effect based pri.-:Erily on the 
for.ms and o~her subtle changes as observed in rats and hurrEn thyn:iid tis 
study has just been completed in a formal manner. 

To test the validity of these criteria as evidence of radiation eff· 
Robert Cona.."nd of Brook.}Javen National Laboratory asse.TJ'lbled multiple slides 
thyroid of the Harsha.llese, of some thyroids of Japanese atomic bomb ca 
thyroids of the Utah-l'!evdda children who may have bee..'1 exposed (menticne 
in this repo!"t - from Dr. Harvin Rallison) and of miscellaneous uneXFOsed 
thyroids collected frcr.t elsewhere in Utah. More than 100 iI1dividual slid 
disguised as to identity, were sub.':li tted to this writer for review and ap 
evidence of radiation e:ffect in them. All slides were graded as to posi 
evidence of radiation effect, and where positive, tl-ie evidence was fur+-he 
basis of +, H, or +.++; + being the slightest evidence and +++ being prcn 
After individual slides ..... ere graded and reported to Dr. Cor.ard, rrultiple 
had come from the same thyroid were grouped together (still as unlalc-n'l'ls) 
reappraised. P..lthough in most cases the ratings on several slides frc.!:l 
individual •·:ere s:imilar, it was a.9pro:;;>riate to affi.'< a sir.gle rating to e 
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In no case was the rating c.'1anged rr:ore than one degree to a.TTive at a cc .. 
for a given thyroid. The results shc.-~1 that all of the: Marsr.allese e>:c::::pt one were 
identified as having received radiation exposure. A.mng these was a :·b...r-s llese ,,.....-..-,:;r, 
who had been exposed and several years later had died of ot!-.er cause:; C:1 juro a~: J 
where a post mrtem prcvided the tissue whic.."'l was f:-ee of gross nod:.ila.:--i ~ Sever=.:!. 
of the unexposed thyr6ids and a fe•-1 of tlie Utah-iievada gi.."'OUp were graded s t!cubt~ 
or +. Because of tl1e cor!'elation of the observations, Dr. Cona..""Ci subsequ ntly 0!1::a::...1e:. 
the individual theoretic.ll records of rad dose delivered to t:he thyroid ( sed on ::..::dy 
burden deter::-.ined some :!ays after t..11e reirova.l of the :·<.arsha.llese pecple f ::t i\onc~2p) · 
The degree cf chanE,e attrib'.rted to radiation effect in tl::? ~11yroids prcve to ccr:'~-2.~::: 
in surprisi.--:.~ly precise fashion with the degree of c."'-posu.."'"'C previously ca culated. :~cs--: 
of the Japar.ese tissue~ were graded only + or 0. \·Jle....-r-e as sc:rie obscr-11.?!"S have p~-d 
consideral·le v.~ight of evidence for radiation effect upon th,'.? preseoce cf lymphcx:y·-:·es, 
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thyroids was firSt observed nine years after exposure c.-:-:.cing these peop e. Ey 
1967 fourteen of sixty-ei[;[it of the most heaviJy e:-:pcs:::d had develc:;;,-ed r.odules v.'hic..'l. 
were of sufficient concern to require e:>cplor2:tion. Cns Cill'cincm:i. had een fo:.md. 
As a result 0f the survey early in 1%9, five ;nore iridividuc:ils in -this populaticn 
were found to have developed thyroid masses \;hich h'e felt should be ex lored. Fcur 
were from the more heavily exposed group on Pcngelap a"t0ll, i.e. sever' l hund__~d tr.> 
fourteen hundred rads estimated dose to the thyroid; a..-::! on2 on Utiri}( ,-1toll \iho ha::! 
probably received 3 0 rads . 'These were brought back -;:o --chc U.S. for sp cid.l stdy 
at Bruok."'riaven. i·lational Laboratory. Because of ou1' in::erest in and lr..b ratory studies 
of radiated thyroids, the patients v1ere brought to OIZ' iristitution in eptember, BG9 
for surgical exploration. Three of the five proved to have lesions of the thyroid 
which were malignant (two Ron8elap; one Utirik). One of these had ext nsive regior.al 
metastases . A fourth patient possessed several nodules, one of which 2s very Sl!'all 
and nas prc::-.pted serious consideration that this mig.'rt also be malign"' t. Autoradicgr~:. 
were immediately prepared in addition to a variety of cbservations co.. .nly made on 
tissues from our animals (not 3H-thymidine) . Several of these thyroid had many minut:: 
solid cellular hyperplastic lesions , none of which took up significant a..-:10tu1ta cf 
radioiodine. Many of the lesions were papillary in str.1cture and sugg sl:ed papillary 
lesions of mu.J.ticen1ric origin. All of these thyroids (except the wcm: from Utirik) 
showed the large bizarre nuclear forms reP°_atedly observed un::ier this ontract in 
animals and hurrans that :h:l.d recGived 13lr. 

Mention was made in the past annual report cf a preliminary revie 
thyroid tissues for evidence of radiation effect based -crmarily on th 
for.ms and other subtle changes as observed in rats and human thyroid t 
study has just been completed in a forrral manner. 

cf the 11arsh2.l:.£:=: 
bizarre nuclea= 

ssue. This 

To test the validity of these criteria as evidence of radiation e ect, Dr •. 
Robert Cona.Y\'.i of BrookJt-'3.ven National Laboratory assa-nblecl multiple sli s of each 
thyroid of the Harshallese, of some thyro.ids of Japanese atomic bomb ties, of 
thyroids of the Utah-Nevada children who may have been exposed (mentio. d elsewhere 
in this report - from Dr. Harvin Rallison) and of miscellaneous unexr-o no._~ar 
thyroids collected fl:'CD. elsewhere in Utah. More than 100 individual s 'des, completel..: 
disguised as to identity, were sulr.tl.tted to this writer for review and ppraisal as to 
evidence of radiation effect in them. All slides were graded as to po "tive er ncgati7= 
evidence of radiation effect, and whe..v.e positive, the evidence was fur er graded on a 
basis cf +, ++, or +.++; + being the slightest evidence and +++ being p nounced evider.ce. 
After individual slides were graded and reported to Dr. Conard, multip slides t~t 
had come from the same thyroid were grouped together (still as unJmo;..'D ) and 
reappraised. P..lthough in most cases the ratings on sev~al slides fro the same 
individual were similar, it was appropriate to affi..'C a single rating t each thyroid. 
In no case was the rating c..'1-ianged more than one degree ~o arTive at a :nmon rating 
for a given thyroid. The results show that all of the !·arshaliese e:>:c t one 'i-.'ere 
identified as having received radiation exposure. Ar.ong these was a :1 shallese woman 
who had been exposed and several years later had died of other causes Majuro atoll 
where a post m~:rte."1 provided the tissue whic,11 was free of gross nod:.il ·-cy. Several 
of the unexposed thyroids and a few of the Utah-iieva.da &--oup were grad- as ccubtful 
or +. Be.ca.use of tlie correlation of the observa.ticns, I:.':'. Cona...""Cl subs uently obtaine::. 
the individual theoretical records of rad dose delivered to the thyroi (based on lxxiy 
bur\:ien deter:nined some days after the removal of the !".arshallese pecpl from Rcngelap) -
The degree of change attributed to radiation effect in -:1-~ thyroids ed to correlat: 
in surpris.i.;gly precise fashion with the degree cf CX?JSU..~ previot:Sly lculated. ~-c~ 
of the Japanese tissues were graded only + or 0. '.·;11ere as sorr.e obser10..:: s have placed 
consideral•le weight of evidence for radiation ef!'ect upc:;;i the presence f lyophocytes, 
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is first obs,~ved nli1e yc=ars after exposure a-::.cing these pe:J:;>le. By 
::e!1 of s:ixty---=ight. of t..~e most heavily e:.:pcs2d h3.d <Jevelc;.>2d nodules w1' 
fficient concern to require e>..rploration. Cne carcinc:ra had been found. 
t of the survey early in l'.369, five :rDl'2 irdividuals jn this pe:pulaticn 
to riave developeG. thyn:;icl !1\:3.SSes \::i..i..cll , ... e fel "': sl~oul<..l !Je e::plcred. Foe , 

the ;:-.::;re heavily expc-sed croup on Pcr.;elc.;_> atoll, i.e. se\'2"!.'C!l hundr,:ocl 
mG:."'ed rads estimated dose to the thyroid; and one on UtirD~ atoll \lho ; =>d 
~ceived 30 rads. These were brought back 7-0 the U.S. for s;>ecial st.;.dy 
1en ;·!ational Laboratory. Beca1.lse of our interest in and la.b::ratory stu 
j -:hyroids, the patients were brought to our i.risti tution in SepteJT>ber, 
:i.l e:oloration. Three of the five oro'>1ed to hc;ve lesions of t'.;e thvroi 
mali@iant (two Rongelap; one Utir.ik). One of thes.: had extensive ~egi 

A fourth patient possessed several ricdules, one ..)f which was very SIT'~ 
~::pted serious considera·tion that this mig.l-it also be malignar,t. Autora ~ cgraphs 
i.a~ely prepared in addition to a variety of observations corw.,cnly JT1ade 
)ffi our anim3.ls (not 3H-thymidine). Several of these thyroids had !T'.any , 
.llar h:yperplastic lesions, none of whic:h took up significant a.nou.""lts cf 
~. Many of the lesions were~ papillary i.'1 structure and suggested papil 
ru..U tice..1tric origin. All of these t..lzyruids (except the woman fro::n Ut · 
large bizarre nuclear fornis repeatedly observed under this contract in 

1 h4TJEnS that had received 13lr. 

)n was made i.ri the past annual report of a prelirnin~.ry review of the M­
;si...:es for evidence of radiation effect based prirrarily on the bizarre n 
)~her subtle changes as observed in rats and hurnan thyroid tissue. Thi 
just been comple·ted in a formal marmer. 

;;t the validity of these criteria as evidence of radiation effect, Dr. 
ir'd of Brookhaven National Laboratory assa"Tlbled multiple sliles of each 
the Harshallese, of some thyroids of Japanese atomic bomb casualties, 

E t.'-le Utah-Nevada children who may have been exposed (mentioned elsewhe 
)Ort - from Dr. Marvin Rallison) and of miscellaneous unexrosed no.:iular 
)llected fran elsewha"'e in Utah. More than 100 individual- slides, comp 
ls to identity, were submitted to this w.ci ter for review and appraisal 
E radiation effect in the":1. All slides were graded as to positive or n 
E radiation effect, and whe...'"'E positive, the evidence was further graded 
, ++, or +.++; + being the slightest evidence and +++ being pronounced e 
1idual slides were graded and reported to Dr. Conard, multiple slides t 
'.'Om the same thyroid were grouped together (still as unkna ... 'lls) and 
i. Although in most cases the ratings on several slides from the same 
were similar, it was appropriate to affix a single rating to each th 
was the rating changed more than one degree to arri~e at a common rat' 

1 thyroid. 'The i."'esults show that all of the Marshallese exczpt one we 
as having received radiation exposure. Among these was a :·1arshallese 
~n exposed and several years later had died of other causes on Majuro a 
;t rrortem provided the tissue which was free of gross .1odulari "t'J. Sev 
q:csed thyruids and a few of the Utah-Nevada group were graded as doubt 
iuse of the correlation of the observations, Dr. Cona_'Y'Ci subsequently ob ed 
lual theoretical records of rad dose delivered to the thyroid (based on body 
T.r.ined some days after the removal of the Harshallese people from Rong lap). 
cf change attributed to radiation effect in the thyroids proved to co late 
~-igly precise fashion with the degree of exposure previously calculated Most 
mese tissues were graded only + or 0. Hhere as some observers have p ced 
Le weight of evidence for radiation effect upon the presence of lymphoc 
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:his ha'.> not b-2er: consiG.ered an i,;,oort2.nt cri tericJ. he:r. .:! ll!'.less th~ radi ticin was 
'e-:.y recent. T:i.e biza.:c·:r.'2 nucJ e1r forns, hG.:ever, a.r-c most i,r;i.por·ta.nt. hey prooobly 
;nly becGJ..e v2ry ev5-dent when th~ th)'l.--::>id :1or:n::me prcduction i:3 somewha reduced 
>r c=mtith:n:uid drt::_::s ~~iven, :L1tr-:;j;..ici:n~ an intri:1sic stimull;s to cellul r 
i:r-olif2ration. :::n the case o.f th-::; l"£i:rsh3.llese, sc:r,2 indi·.;idtJals ha.ve s stained encu~ 
i2crea::::e fr: fur.cticn C:-:or:r.one pr-eduction) to r~VE<il so;~:-2 12.lx:ratory ~;vi 
l)'?Ofr:y~~.Jidisw. Tl-,-c::se studies c:f c_tterr.pti;-.; ~u dpprais~ Taciation effe 
larsho.llese and otheris have b-2en very valuatle experi'2nces and judgment 
:o be surprisir.;ly reliable. 

The writer retiirned -::o the Marshall 1slai1ds with the survey -team a 
_370. At least: r.-:o ,nc:'e p:i.lpa.ble suspicio'JS nodules were found, one in 
:>..-plored individual_ who new has a 4 cm f .ir;n mass whid1 is probably not 
1yper-trophy. Plans for these ~cwo people hive not ye·t beccme firm at th 

he Utah-Nevada Study 

ence of 
-t:s in the 

have proved 

ain in March~ 
a previously 
ompensatory 
s time. 

The principal investigator has also participated in the annual e · ation of 
he childr-en in the Utan~Nevada fallout area (exposed in 1954) where s e <:!ndemic 
oitel., is pn::sent. A week has been spent in this area each of the past five years in 
he annual thyroid examinations of children that had been screened fro a very large 
opulation in the fallout area by a United States Public Health Se..rvice screening 
earn. Thyroi.d abnormali-t:ies which prompted concern were refer:r>ed. to a el of three, 
f which the ~;riter has been GDP.. Those p.=ttients with thyroids judged o contain 
iscrete ii'.asses helve been sent to the Universi-VJ of Uta...11 Medical Center in Salt Lake 
ity for study. In sume instances, the masses have teen r-em::::ived. The pplication of 
he same Cl"'iteria of judgment of radiation effect iri thyrc~ds excised f m this 
~pulation has revealed only an occasion8l thyroid tissue which showed · ts of a 
adiation effe:ct. R·~pcrt:> are in prepara .:ion by Dr. !1arvin Rallison. other 
:muscript is ready for publication by Dr. Edward Weiss and others °' 

'IHE POSSIBILTIY OF SP0:-·.1'1'ANEOUS GOITER ARISJN3 JN THE OFFSPRING 
OF A PREVIOUSLY AADIATED 131 I MOTHER 

During the survey of the Marshallese :people on Rongelap early in 1 69, both 
:i.e exposed and unexposed population were subjected to complete eY.amina ions. This 
11.cluded children born after exposure to the fallout. The occurrence o Rongelap 
f some ratht!r significantly enlarged thyroids in some of the adolescen and pre-
folescent ages was most inte...-nestir.g. Sorre of these i.nd.i viduals were n of women 
.10 had been exposed, but these children had been conceived some years ter -that 
<pesure. It was surprising to see these adolescent goite!"S on Rongela in a strain 
f people who have be.:;n regarded as free of goiter in this iodine abrmd t environment. 
1e significance of these e~iters was difficult to evaluate because ade ate data on 
1e occll..""!"ence of adolescent enlargement in the unexposed Marshall Is population 
is not available. It 'vas suspected that some of these adolescents, al ough not 
<posed themselves, but bori1 of previously exposed mothers, might have en influenced 
1 utero by subtle thyroid deficiencies which were lingering in the mot s after all 
idioiodine fro:n the fallout was gone. Under such an influence, the th id of the 
::fspring might have been affected in its early development. A subsequ t review of 
1e records of maternity of these children shCMed tliat not all had been rn of 
<posed rrothei~s. 

. ~. /( 
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TOO qua:;t: ic:: of t!-.c Jt!o.lc:xr--.r.: co1t~r:J in chlldru.:i of ~:o~c.>d n! ~~~ 
11..:ir.;h.Jt.!.c:::<l on i..crv,r..Wp w•1n l'.?-<?>.?lc:-C>'i 1.orc ti'.croJ;_,111:,r in tt~ ~t ~-: ~--. 
With t:!"..J µ'(!'Ii~ .inc:..~'totc ct.;.~.:-1.:itio:n in r.U:d, ".'i':·.: p~~i: <:it oi-:-.cr ~'.'l 
dt.Jo!.ci:.-:cnt:# ~r..-m .J.! :.er ~.c : .... uout <'?X""y.:>:Ur:? \.kU: :~'li<;'., .. '.'<'J: i.~ chih!: m c..: e:.~"OC~~ 
Jn..i ti:Y:~ced ~ul.itic~ of Pcr13el.'lp, in a s~t Sl::v•.!Y of ..:?11 pac le en l~iri.~ £-i,:h: 
hitd r\:ccivcd ·1~r1 .!.cw lc:vcl ':Xf):>:;u."\?) .:u;:J on J. ?Cr'-"l.Jt.:.c.~ of cl.L":c:.;t 2CC et' :.iJ<le-::: ... ~. 
thcru \ll:J no f .i llct.:t. 7i at!!:-:! ~!J.ta en the pre~er~ cf <liffus~ th:;r~; · e:-.JJ..-2'"..n:r.':. .ar.~ . 
.1J1tl h.i:;tor-1 ">f ;:un:ml~' tn~:::.:r-? .lr-!? ~w !.ci.r.1; ~<.i.ly::..~d. Jt i:; c:t~ r '!1.lt ,:oi:..:=- .:.~; 
V1£.'J u::,z.r.::-on -:i.':T·~~ :he :ar..;n.-illc:~~ a.-d tn.:11: .... ~~ h•tmd. ~;uc .. ~ .;i~ en i.~..<i;:ie-p, it ·~.,.. 
often in ir.J.i.·1.:.~~1:.; · .. ;;e:;e crlP,in '"'1::; half Ce..~ er ?crtu~-...ezc. 

nu: S'lt.'D".:' or HORfUJLXIC C!~i\i~F.$ ~' f:';ti\il TIIYP.OIDS 
PRLVICC!:l.:t TRr.:\.i"I:D \-,wi lJ 1 I 

Unforttr.::ttcly !'er cu:- ·~rk, in the pu~'t ':/CC:- no patients -..;ho 
been ~teJ -....i~~ l3lr ~er hY??rtl-:,TOidi:::-n clilc! s-:-.z1.:.~ ~xt:cr.:::oivcly 
series ruve i...1.1 clinical '.."":!i!.:iC:"l fo-:- th:trcid sur;:er,. ~ which ·~JOUJ.d ~" 
thyroic.! :is:>..:c. 0ppcrt"t:.~-:ics to c!>tain suc."'l tsst:c!i !"or sn;ey ccc· 
foshic:i and o:ll:t w::en .J l:" .. 1s~ develC?s ;,·!Uch C:'.lUSP>-S cc:-.cc>_rn. Thar-.:? ' 
:1ars.'lill~ ~ti~nts ......... ~ fi..;rn!.shed ::ate:-~! of 

nil: !\E!...;:::rc:!~:IP er 51:.·.;.J.?.E :: ... -c!L\.~ IT,~·!S ~ ·;::::: !'LRSI.:>•~:ci: o 
PATn::;-s T.~:.C-w 1·c·R ~..i\'1-::.S' !:>iSEt"·SI: AJ~ ??£VICU~L"1' SIUD 

Alt."louz._'1 'M? ;:--.:i..~i..:l.!ly ~x-1e C!' ;:-..:irti:lll1 d.?s'tr'oy the e:-:t:c$~iv 
thyroid in Grave5 • Jl:;~.'!.Sc to cor:-ec t h:;;-crt."i:;r-;::ici=., :he ur"-~:r.cr.m 
makes t-!ie thyroid cvcr.lc·.iv1? µ-ob.i~ly CU:"lti.'1ucs :er a tir..e. "lb? re 
driv~-,g f.:lt'C"..! ::u;• :_,~ cc: . .,.Jr,tb!.c in s...-:-.c !'!:q:ccts to t!-.c sti'?'r..!l'..is ~.;· 
by t;ivinc; .1nti:,.-,~'l-u:~ G......,_.!:~ to ncr.:ul. '!.'at::>. We ~1 that .1ntithyro 
to rot~ previc~.!/ trcc'..-?C! ~·ii th l3lr ma.k<?s t.~e ~id:in-.a nucle.ar f 
eviden~. The -=~~nee of zi;;..i_""re rn;c!Oclr fc:ir.s in sar.e l3lr treat 
and not in otl~~ ::U.G-~t !:>? a t~ril:utdblc to Ur- cc:ltir.ued stinulus o 
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to p•·.) ''~.:..:? i1yrv•t -pl-J ·; i. i in ~a.~ ~..:\ t icnt:j. ;. l thot1;-h w2 :r..Js':: ad..-li t h~ .1 

t:! .... .lt L~.~ .:.r.'f,_;~ d..:ti.;,. ~!~·1mid :;4:£1.1;11...:..tul."' (]},·~·.:.;) i:J th~ :~.·"ch.lni:..m whkh .::.\.''.!S :.'!"le 
~h·,'rVir~ ~;~ ~l'c".lV(~:.:· ... ~j~'!d~lc, ~!: L. dcsoc:n~t!:'\lblt! in ut l-:!U~lt 1ulf ()~·~he e ;.ut~.._"!"" .. t.S 
!;dr~r~ <!·:'•~:.~r:t. ·,·,'c : . ..iv-: :r.·.! !/11'~ .Jr;~y ~..-~u1cd f.irr.ll"/ •:!:.JtJ!J~.i;.l',l:\! in C"....:r l.L.'•::n:i .. _ y. 
/,lu:--~>..J:·.h, L'i :;~.11:.:<J <l!x:.·.-~, \.;f? i~.id 11~ o;:r<.wl••nity to oLtai:i r~iii.tt\.I h ~ th-r.'\.'i.d 
ti:;;.-.;~ '~~ -,·.w·~G' ~~i. •:41:.·"'! ~t~ir::: 1.nc ;uc~ 'j::~r' ...uxl to c.J.!•ry ~: our us· ·. !>t'~e:J ..:=-; 
tlr;roid !. ~:;~·Jr; wi U1 :;;~·.,-: i..il tt: l!m l i.l;n to Lb~ oc~r .~c.: ()r biz.:u·n" !'ot .s in sQ 
p.1t·:c.::1t: •• -..::;·~n ~h~ ';,;.,...::-~U:ii~r· ·~.:;,-~:-; .1ri:.;c ·.~"! Jrc pr<~p.Ll'·"J to :;.~c \.;heth ':':".?Ser=c 
fJ!' r..:.;,; ... ·~ i;; ·'t1~ '"'.~:t·:~·.1 ~ ..... ~ ""L.,./ =-.. ~1dti: ... :-i~:1.i.r, t;.; tht? !Jt~.:.lre-:·l; n~c.:i~~!"' rc~:l!; ~·:1-U"d ~J ~ 
h~: ... ~:. ~ ~~·/.··.-: ~ '~:,j. 

1\HC·r~:,iL:: or s: .. :r:::·;~~G>~t:~-.: T~l 1..:L~CJ!...:~1·j::;; LL~Jr:cc.;~::; 
1:: 1-~·i.:; row.,:.:·:rn;; '!':!.::Z':.1\r:..vnc L'O.:W or l:Jl r 

·1:·.·· , ..... ·~· ··: -~! -::·: .. _:·: 1- : .... !:J ~-n ·-~~l·; :-:~ .. :::..~~~·:,· ... ~i.!·':"_:-~..._ .. ~· . .-...:...:. • .:.:-~:.;~. _, 

cit~u;..:.:.i:.;~ .~ct...kcc:.t:..~:i icllcwin,; 1..!.r'l;c dc:-....:3 of 1311 fer ClI'Cinxu of ~.c th)~-c-id 
'..it!ro ;:-,1,~ ~ ·~.:.!<:!r Lh.i~ c.:c:1tr;1ct. 'ii1e::;e ol.J:;crv.:i.tio:is \·l<?rc 1mc!a !'cllcwing a very~ 
l.!o:1.c o!· ::n!. Not unlv i,.~10 t-hc~ .:in c'\C1Jtc and rrurkcd ?'inc in the i.--i;:i e::rX? cl 

f~t~ :."l 
:.-ear=-

cU1n::-~1ll:::; in ci:irc.r..c~: of. th2 ciI'C'-;lldtil\~ lcukOC'.(t~r; .• but i~idud! ~ 
fom Q~ ·1."1CO.llJ.c!!J !"ra:t p~Vl~ r...:t9Sl.VC 003C3 of l,,li n..'ld peI"Sl,jtC<.l S.1. 
$incc th~t -:ii. • .?, uc h..we <ltt~ted tt> c!ct•_'Ct c!".rcmo:o:ral clna.;a.lic!j in 
t~.:it11d ~;hh t!-.e :.is~.!. thcr.J~~.J'ti.c do~c~ (five to fiftc:cn millicuries) 
for :;r~w·'~' ~i::c.J::-:!. $r.-=i p;::-,liC.JtionJ iltl'IC! app::?ar\:!d dc!.icriliir.g crar~ 
do•ms cf .1..H I of t.hi:; :-a.r1~c, b'.Jt f ro:n our gr.:iclual.ly ac;curnulatcd e>.~....j_ 
hJ.:: be'.':n :~c que::: ~:.en o: tr.e ·;a.Lidit'J of ccncli..:.:;ion:; i:..Jscd en ::imple 
obccr'-'..-!.t ic:.~. !1.'o .-:.-l\"? !°'2lt :=-.at it \·;JS :;acesS<>..rJ to rr.:lke obser1aticns 
:;.me:.: r:.~ !.;~ S=.-::;>lcc, with ;.-...tl tiple c'Jl tu..~s fro.-n each, and a la.'"1:,e 
f..n?r...-u-·:• t ~;;:;-.::: fr-x, ro:-h cuJ.tu.-:?, .:ilcnt; wit.h extensive pretreat::x?rr:: ~ 
to i:l,;t~C ~i,.;~-~ o'o:.er.i~ticn~ valic. fJdvid ~tcher, an M.!)., Ph. D. cax.l.i =-= ~"".& 
under ;Jr. ::cil :~cint;,Te Cw~t.~ whan we publizhcd tha first vJCI"k), t.as :::o st'~~ 
th.fo prot;:e.-:-1 of chrc:-csorral a!x?rrations in sare of the 131 I treated ?3. • -e!:ltS ...to v.-e 
were studyir~ in dc'tdil. Alt.Jx:;ugh he has studied rclcltively few cases ?:e has s:tt:C:S=rl 
t.hem in ~'t detail a.!3 i:nplied at.ove. His thesis entitled, ~ E.ffe ts of 1311 c:::::::::i 
X-ractirttic:i en the C:'1r<:r.o~oT!"es of Pcriphe..-rul Bleed Lelli:ocytes", has j t !:>eE.-. .::::mp.:Z:::e::: 
and his <fog:-ees are tv.?.ing awa.. ........ ..!ed. P.e has studied th<e effects of <XY.;e c:f 131: raN'""':7r.:: 
from 6 to 19. 7 me. Ar. ir:crease in the f~ucr.cy of chraooscmal abe..'Ta ims '"25 !Ct.: - -
'Nhi.ch ru.ac.~e:! a pr~'< at 24 hcurs and fell to alr.x:lst control levels cy re week ;o~ 
tre.at=~nt. !.;e has not found a ~lationship l::etwe'im t!-.e dose of l3lr sted .3:Xi -..::-......,, 
ir.cre.:l!".c i.'l frequen:::y of c.lui::r··.-&...-re .Jberru:ticns in til:-c. Sc:me patient ~e sXt..11 ~ 
grea'ter :x-~...cnse than o't.'":ers . ..,ithout a reiidily available explar..atiro. ~ has :::::nc.::.=_od 
.frc:ot the c:;!;e-res;cns~ ~"'Ves .:or aberrations t11.a1: only le~~ed "', as_~T i.'l ::-.e =--:=xx' 
stred.':1 at t:-.e time cf l.ar tl"er.lpy were involved and tha't prcc.:rsor ce - "We...'"e :-.ct 
sign.i.!'ica.:1t:ly c!a!r.a£ctl. ::c has ve...ry carefully analyzed a suspected -- of ~ -::::::iat: 
::ay }"l.l'v'~ CC!'ltriwtetl to rnisint"!'pretations of da'ta pro::h1ced by ~..cme o ~ 
ques::ic., i:; !cgicall:,• ::-aised -;.:t ... ~t.ly>_r the 13lr cL"""C'Ulating in ~ blood - the ~ ~ 
za.':lplc fa ~..en antl ~ansfe:"red to tl':e culture ccntributes to 't..~ C::.. ......... ~=::mtl =.-:er?. - ic 
-.ih.ile th..:se cells a..-re in cultt...."'"'e. To test ... this C1lJesticn, a Gccxil.Y - ..... of s=:".Jm 
-..as c~t.:iired from t!1e ::aticnt !:efore the 1->lr was ac...i.ni..r.ister~d. 'This _ rnd::a=t.i·.:-!!! 
scrl.-":t was t!"cn subsri ~..J.te<l fer the patient's radicactive seru:":l :~tien 
pre~:xl ~..CSc..""q~ent to giving the patien-t l3lr, Conversely tl)e ''hot" 
to prot:rcat::ent control cul'tu!'es. It was sha..n that residual 131I 
cul tu.."'C contiJ1ued to dar.lilge chrarosanes while the culture was in p 
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of thr!!;e studies w1:rc m:.idc u::>ing pt'<..!t"n.!t.1L"":l.::nt seru::: in the cu:!. -:."'l:r\! 1.;i • =-_;.di.1~<:·:! 
cells tr.ut hud b~r.n c-,llccte<l t:.t v<.l!"io1:~ i~::r~rv,1J :.; <1~tcr ·the l :..11 J:. .. ~ .. ~~; 

1
·:·.·i:-:1. 

It can l;e conclu.:!ctJ th.:it- the do::;1~ cf lJir c:c.-::-Jro:ily u:~,!c.l +.:o tr"~rJt Gruv :.J.~•~."lS~ 
does cau~e chrcr.x.i::;cr.ul ..i!P.rr·t.1tion:; J'.lCh ,!.:; dic.cntr.i:::· ,1J1c..1 r.b;: '0:~r.!>, :~·-=...:.'l .::°"' tl-:...:. 
recult of the r.1J-Wt..i.cn '.md n.:;t cltn'ituL.•::J..<! ..irt·ifclc.:t0. .it ..i.::; .1nt:ici

1 
:=:!:: 1:":.:: 

thio 'tJOrk will Le publi5h~d. 
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