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1311 on tne t."rjré:;h‘

or.s supported by this contvact and dealing @ 0 Sfellzevs o
d contirce L a variety of directicrns and rarg from glinical
research in man te a varisty of experimental dedigns in rats. Prinary §fforts —e
directed toward study of the long term effects of Whe radiation on the ghvsioleorizal
function of thyroid cells, the nature of their survival, and the ultimaje >shavicr
"7 the cells with special attention toward the develomrer. of nadules mecpless.
The ideas and experirental designs have not only grown out of th2 long ferm climzal
follow-up of cur cwn patients (xore than 20 years), hut from participatjon by the
pm_nca.gu investigater (alonz with others) in several other major proj
with 1311 effects.

These are:

‘Ps -, ;‘g
1.) Chairman of the Steering Conrdttee for analysis ard study of ajrest
38,030 patients in the Cooperative Thyrotoxicosis Therapy Follge—D
Study of tha2 latioral Center for Radiolcgical Health of the USEIS.
2.) Participant (with Dr. Robert A. Ccnard, Brookhaven ! tiora.} 2 tory)
in the surveys cf the Marshallese natives expoced to radioiod
the first thermonuclear explosicn.

3.) Participant iIn the surveys of goiter in children in the iltah-N
- fallout (19334)

\/
area and in special studies perforwed on selected
individuals in that population.
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CFrems oF 131 RADIATICH O TIE THYRATD OF
CLIIITCAL SUSJECTS WINT BYPIRIHYROIDICM .

The desceription of this work continued a s pravicusly deseriled. (T
follewing wo pararcra:zing are reproduced frem the previcus gannual report ith
only zlight revigion Lzonuse the basic ovtline for the collection of thee
datd ratialn Lasically e sam:,)

14

Vory letailed date continue to Lz collected on celacted patients trfated
with 1331 roy, h/perrhy:\am:."-a o that th. LL].tJJIdtQ clinical effacts can fater
le related o the Lenavior of 1317 toat was obseved in that individual phertly
after the treatment was given. This is done in_an effort to get a betide urdur-
.Jl.;umL.u’ of why the 6-'"""CL (.- rl 3'.'.\n=n Jdose of 131 per estimated jram off] thyvroid
LILNUQ Lo Su Varlalde aiong individuals. i splte of therapeutic dosag which
are caleculated to bte just suificient to bring the hyrerthyroidism under tontro’l,
we still observe far too high an incidence of hypothyroidim, not weeks pr menths,
but years after the radiaticn is delivered. Since tha rr.sponsn.bln mve igater
is in charye of all 1311 therepy in this hespital, there is an opportn to
study selected patients in great detail. The following observations macde:

1.) Careful pretreathent characterization of the glard and the patipnt,
not only =ixh respect to the uptake of a tracer of 1317, but a bariety
of observations on factcrs that ray explain differences among phtients.

2.) Determinaticn of the amount cf the treatment dose taken up by the
thyroid, follwwed by alimcst daily measurements over the gland thereafter
to determine the disappearance curve of the isotope from the glind.

3.) Multlple observaticns on the concentration of 1311 in {ne serurand the

excreticn in the urine as they relate to the thyroid at given S.

4.) Detenm'.nation of the extractable and non-extractable fractions the
blood (butanol) and in some cases the serial quantitative deterfrinatZon
of iodinated compourds in the serum as the radiation effect tales place.

5.) Similar observations are made on the total urinary excretion of 131y
for several days and in same cases determination of the campourfs
appearing there.

As Chairman of the Steering Comittee for the Cooperative Thyroto sis
Therapy Follow-up Study of the National Center for Radiological Health the USHS,
the principal investigator has devoted rmch time to an..lyz.:x.nc the data ¢h the
results of radioiodine therapy from 19 centers participating in this larpe study.
Although the patients studied in our laboratory represent a relatively
of the total included in this large study of over 38,000 patients, half pf which were
treated with 1311, the data on many of our :m:hv1dual patients has proven to be the
most ccrplete among ‘c:xa various laboratcries. Our data cons:Lsts of a aifappearance
curve cf the th.na,,eu ic dose from the th:~cid, the changes in the total] amount of
raciicactivity in the serum, the changes i- various iodinated compounds ih the serun
at intervals of hours, days, and weeks af .- therupy, and the excretion pf lodine in
the uwrine. It has been thought that suc’ .- 3 could be the basis from which to
devise and test models that would reflect the nature and the extent of the radiation
effect on the thyroid. It has been hoped by the Steering Committee thaf] it might
be possible to utilize the detailed data frem individual patients (acqui
this contract) in kinetic models. such as those of Berman, to discover dpre




explanations for the success of 1311 thempy in scine patients ard thg

It has also been hop’»d that aUC.h r‘ooel., mij ,ht be U..:Qd to "plug m"
fragmentary data from less completely studicd patients and thus esti
blanks in the kinetics of other patients. Our nzed for mathematical
in the national study has been longstending. The demards on the pergonnel fer
analysis of sther data in the natioral study have been so heavy and fhe turnover
of personnel so frequent that little more than a superficial review denl=s be
done with the studies on kinetios. Althouph this naticnal study is feveziing
many mtem..tmg features on the camarative results of 131 henapy
thyroidectomy, it is apparent from the up~r‘f1c.1al review that the |

te the
ssistance

etic datz

are so fragmentary on most of the patients in that retrospective study that the
estimate of the individual doses of radiation to the glards will be ¥pcssible.
On the other hand, the data from o' laberatory, based cn the abave dequencsz of

observations and collected in a prospective nunner uncer this contraqt appear o
be useful. These data are now in the hands of Dr. A. Bertrand 2rill pf Vander>ilt
University for analysis by the methods of Eerman.

During the past year, Dr. Br‘:Lll has carm.ed out scmc analyses o tm data

Berman(which were den.sed for study of n::mal J.ocL_nc k:met‘c., with tjpcers rather
than therapeutic doses). Dr. Brill is particularly intercsted in our

which we have serial quantitative determinations of changing iodinatqd compounds
in the blcod following treatment. Dr. Brill has submitted an epplicdticn fer a
grant to support work with these data. It is hoped that the support : be

available. He was instrumental in the initiation of the naticnal st and has
remained deeply interested in the precblem.

Any information §ha t will lead to mere precise application of t
thex\apeuta.c dose of 1311 .and the avoidance of long latent hypotnyro1 i

hyper'thymldlsn are not expemmental in natu*c, but merely prolenged
detail so that the outcome of therapy for that patient is understood |
and.sofvalue:.fthe1nd1v1dualneqvms"nre than one dose of 131
therapy is tou destructive.

A STUDY OF NEOPLASMS AS THEY DEVEIOP IN IRRADIATED TIHYRCID

We have been concerned with, and pubh:;ned observaticns on, the
nuclear fcrms occasionally encountered in hwran thyroids which had Pt
been treated with 1311, e have also been concerned with the occasidna
which develcps in rat thyroids that had been given small doses of 13]

subsequently stirulated with antithyroid dn.gs In the same rat Pids, bizarre
nuclear fcrems are seen.

nuclei that are underpoing mitosis has been used in our laboratcry f&
years. We have been using this lateling technique to atterpt to ide

qu.:te ';c:e
ify the aset

of neoplasms as small aggresations of cells in irradiated rat thvroi Tais i3
based on the assumption that any cluster of cells destined to be a ngeplasa will

display a different rate of incorporaticn of tritiated thymidire in
will cells of the surrourding tissue.
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A small trace dose of 1311 in addition to the tritiated thymidine pas been
given to the animals four hours before sacrifice. Autoradiogpaphs pronptly
prepared frem microscopic sections after the o -oval of the thyroid serpe to
identify any local areas in the glard where 1317 ytilization is differdht from
the rest of the gland. Because the half life of 1311 is much shorter than the

I in tritiated thymidine, the 1311 disappears from the micrescopic sedgions
more rapidly and is gone after two or three imonths. lHew autcradiographs then
in.ae.rad from other microcccopic sections, adjacent to thoze used to denpnsirate

A
11 show only the location of the 31!-t1.y.n1d ine. Subseguent comparisong of the
two autoradiographs from microscopic sections, which are almost identidhl,

reveal two types of information about the same cluster of cells which afpear in
both preparations.

Vie have several J.arve grours of rats whose thyroids have been i
with various doses cf 1317 which cause relatively little or no obvicus Bestruction
of thyro:.d tissue, these doses ranging from 0 to 40 microcuries of 2314
varying degrees of uptake depernding on the experimental design. Each
mdw:.dually identified and its uptake determined for future refererce. iorne
these anirals were given an antithyroid drug chronically following the 311 to
produce hyperplasia. Others are stimulated acutely only for a few days] before
sacrifice to see how much mitotic activity could be produced. Still ot
remainad unstitulated, except for the intrinsic stirulus which the
received as a result of diminution in hormone output by its own radiat
The rats of this strein (Charles River strain, since 1947) very rarely
spontanecusly. These animals have been observed up to two years.

Although most ani:rals in the current series have been sacrificer

be dascribed. L‘Jen thou&‘u neopla::ms are mduced by goitrczens alone,
produced socner and mere readily if relatively small amounts of 1311
given.

It has been susnec*ed that the age of the animal at the time 13]-I given J'.s

experu:en;s with juvem.le rats approacl'u.ng sexual x:zattmatlon, the
necplaszs following 1311 treatment and chronic administration of anti
substances was fairly infrequent. In fa.ct, the yield of rats with necp

were g:.ven ’ienu.ngtcr- diet to enhance the uptake and make ‘rjperplas.lc
these animals, the uptake of the dose was 25 to 40%.

We are now well aleng in still another series in which very ycung
used by acoJ‘rmg .,mg:unt females and injecting the l:.tte.rs with 1311

i:\.vivo counting), days, -.-reeks and ronths up to almost two years. The
several hundred an.:rals in these scries ranged from 500 rads to 40, 000

level at which reop-‘.srs were most readily produced. Obvicusly dcses
too much destructicn left cells incapable of replacing themselves. S
lighter doses were too sinall to cause any discernible untoward effects.
experiments the higher doses of about 20,000 rads o more have produced|considerable




damage, inhibiting the hypertrophy that results from thiouracil and leavifg cells

which survive but are incapable of replication. It now appears that for pyperplastic
glands with doses of 2.5 to 5 uc per animal (yielding tissue doses of 10,FC0 to
20,000 rads) and for normal glands with doses of 10 to 20 uc (yielding thf same
amount of radiation) result in the greatest probability of necplasm formafion. This

radiation causes little change in thyroid weight for the first six to twejve morzths

provided no rapid gmwtn of a neoplasm cccurs,
expected increase in thyroid wesight, when an antithyroid drug is

given,
pFroduced as in the non-radiated controls.

C

Following a tissue dose of about 3000 rads animals whese thyroids ar
chronically stimulated display thyroid weights which are slightly below t
non-radiated controls. Furtharmore, their response to an antithyroid dru
. 1s greatly reduced. A full response is usually not displayed where dos
rads has been delivered.

conclusions and may be modified when additional material now in preparati
and further analysis is made.

However, after about fivemonths the

nnmot e

b not
hose of
P stimzolus

eq over 2000
It should be emphasized that these are very prjhminary

bn 1s available

By sacrificing animals and testing the mitotic activity that is occyring under

chronic stimulation or that may be preduced by acute five day stimulation
antithyroid drugs, it has been possible to judge the temporary inhibition
resulting from the initial radiation insult. Depending on the dose therg
with the passage of time. The initial temporary reduction in mitotic red
be significant, but brief for doses as lcw as 2000 rads. After a short i
period and after a1113l1 is gone, there may be only partial recovery of d
mitotic activity at somewhat higher doses.
with antithyroid drugs seem to

Eroduce appreciable degrees of hypertr-ph
After long pericds follow:mg

I, some degree of mitotic activity may bsg

by acute administration of the d.r'ug, but in many cases the gland cannot I

increase in weight.

The technique for acutely challenging a crippled thyrbid by giving
drug is a unique and roughly quantitative means of testing capa01ty for
activity.

i
As time passes following the dose of 1317, some recovery inability d
to undergo mitotic activity occurs. After 12 to 15 months, such thyroidg

with

to mitosis
is recovery
ponse =ay
boovery
Epacity for

At the same time, chronic st;'lmlaﬁ 3Cn

of the gland.
induced
made to

antithyroid
itotic

f the cells
show scme

areas of variability with respect to follicle size and cell size. When -

with the antithyroid drug, the labelling of nuclei is not uniformly displayed.

n challenged
Althoagh

there may be no discretely encapsulated groups of cells which are clearly a necplasm,

the tendency for cell division seems more prevalent in some areas than i

others. The

non-uniform distribution of labelling with tritiated thymidine presumably relates to

the nodularity that evolves when these glands are stimulated to hypertxo

hy. Ultimately

if such glands are chronically challenged in most cases they are found t¢ contain

lesions whose histologic appearance, degree of encapsulation and discret
tendency for mitotic activity are quite evident.

A variety of thyroid neoplasms have ncw been observed in these anim
- of the lesions are papillary in pattern. Many show single layers of epi]

s~

ly different

1s. Most
helium in

very simple configurations. Others show papillary structure with active
activity that trends into solid cellular patterns composed of plecmorphi
Some thyroid lobes are caompletely replaced by what appears to be a beni

rroliferative
forms.
lesicn.

Other. lesions which appear malignant are found invading the thyroid caps§le and the

fat nearby.
within the trachea as well as musculature of the neck. Autoradiographs

when satisfactory, have so far shown less 311 in such neoplasms than in
+hermmt A 1 ocmie v nAarne at+ ald Thara amrware +a he nn gionit Ficant di £fef

In some cases, the trachea has been invaded and malignant c 1ls i:g% seen

ith I,
the normal

ence in




histological patterns of those neoplasms produced by goitrogens along,

alone, or by a combination of the two. L;.Dalllr\g of ruclei with SH-th
usually more abundant in neoplasms than in the extrancdular tissue. I
frequency of labelling is more often seen in areas whare normal follic
given way to minute microfollicles or solid cellular arszas between fo
preliminary impression is gained that these areas reprecent the origin
or actual necplasms.

As part of a background study of this investigation, it has seeme
to obtain information on the capacity of normal thyroids at different
respond with mitotic activity when challenged with the acute administr
antithyroid drug. It is also important to determine the frequency of r
normal animals on a standard iodine intake. Although the data are not
complete or ready for presentation, it is now clear from preliminary re

autcradiographs that in the very young growing rat, labelling of nuclei}i

and that, as the age of the animal progresses, fewer and fewer cells
spcntanecus mitosis. In very old animals it is rare to find even an oc
labelled nucleus indicating mitosis. In a similar way, the ability of
respond to the acute challenge of antithyroid drug is very vigorous in
animal. In the animals later in the life span, the response in the for
nuclei is still clearly evident, but far less vigcrous. This informati
assembled from control animals in these studies.

sional
thyroid to
the young

h of labelled
bn 1s being

mitosis to

Efforts have been made to acquire information on time required for
take place in the normal thyroid and the degree ‘o which the steps of
be affected by radiation. Data which we have previously published unde
contract show that following radiation, DNA builds up in nuclei in pres
division, but that actual division of the cell may be thwarted. The re
very large nucleus which contains double or several times the amount of
customarily found in the normal nucleus, as if the cell had attempted t
mitosis several times. In pilot_experiments with autoradiographs, it a
following a single injection of 3+ thymidine all labelling of ruclei wa
by four }‘ours. Subsequent work of others has suggested that labellirg
in one hour. In recent prellmlnary experiments, we have injected a lar
identical young rats with H-thymldlne and sacrificed them at 15 minute
an effort to demonstrate when the rising incidence of labelled nuclei
plateau. The plateau should indicate that no more labelled cells are sj
A plateau of labelling of nuclei was found, but it occurred later than
on paired nuclei was difficult to interpret.
preparing for division take up 3H-thymidine and the autoradiographs are
imprinted from the isotope localized in individual nuclei, the geometry

Although only those nucle}

tosis may
this

DNA

go through
peared that
completed
complete

e group of
intervals in
ches a

1111 dividing.
xpected. Data
which are
beautifully
and range of .

the beta ray in this preparation poses problems in quantltatlon. This
to be repeated soon with simultaneous observations on the H—thy'm.dme

xperiment is
the bicced,

its disappearance from the blood and the appearance of its metabolic degradaticn

products. Information gained may be useful in determining the effect o
on the duration of the process of mitosis in radiated thyvroids.

OBSERVATIONS ON THE DEVELOPMENT OF THYROID NODULES IN POPULATIONS Ej
RADIOIODINE FALLOUT AS THEY RELATE TO STUDIES UMDER THIS CONTRACI'
(MARSHALLESE ) — (UTAH-NEVADA)

The Marshallese Study

In February and March of 1969, the responsible investigator spent

radiation

[POSED

Jive weeks

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




thyroids was first obhserved nine years after exposurc awong these people
1967 fourtesn of sixty-eight of the most heavily exposad had develczed n

dules vinich

were of sufficient concern to require explorztion. One carcincma had bedn found.
As a result of the survey early in 1969, five more individuals in this pqpulation
were found to have developad thyroid masses vhich we felt should be wpldred. TFoor
were from the more heavd.ly exposed group on Pengelap atell, i.e. ceveral fhundred T2

Tourteen hundred rads eztimated doce to the thyroid; and onz on Utirik a4
probably received 30 rad These were brought back to the U.S. for speck
at Brookhaven Hational Labor'atory. Because of our interest In and labor
of radiated thyroids, the patients were brougnt to our institution in Se
for surgical exploration. Three of the five proved to have lesions of t
which were malignant (two Rcngelap; one Utirik). Cne of thezse had 2xtendgiv
metastases. A fourth patient po::sesged several nodules, one of which wa

and has prcmpted serious consideraticn that this might also be malignant. Autcradicgrazi:
were immediately prepared in addition to a variety of observations commorfly made cn
tissues from our animals (not 3H-thymidine). Several of these thyroids Hhd many minuts
sclid cellular hyperplastic lesions, none of wnich took up significant anfpunts cf
radioicdine. Many of the lesions were papillary in structure and suggesipd papill.:.rv

lesions of multicentric origin. All of these thyroids (except the wcman
shoved the large bizarre nuclear forms repeatedly observed under this co
animals and humens that had received 1311,

Mention was made in the past annual report cf a preliminary review the Marshal ez:
thyroid tissues for evidence of radiaticn effect based primarily on the Hizarre nucliesr
forms and other subtle changes as observed in rats and human thyroid tisshe. This
study has just been completed in a formal manner.

To test the validity of these critaria as evidence of radiaticn effzfpt, Dr.

Robert Conard of Brookhaven National Laboratory assembled multiple slides
thyroid of the Marshallese, of some thyroids of Japanese atomic bomb ca
thyroids of the Utah-MNevada children who may have been exposed (menticne
in this report - from Dr. HMarvin Rallison) and of miscellaneous unexposed
thyroids collected from elsevhere in Utah. More than 100 individual slid
disguised as to identity, were submitted to this writer for review and ap
evidance of radiation effect in them. All slides were graded as to posi
evidence of radiation effect, and where positive, the evidence was furthe
basis cf +, t++, or +++; + being the slightest evidence and +++ being pren
After individual slides were graded and reported to Dr. Conard, multiple
had come from the same thyroid were grouped together (still as unkncwns)

elsewhere
nodular

s, complstel;y
raisal as to
ve or rezativs
graded cn a
unced eviferce.

reappraised. Although in most cases the ratings on several slides frem same
individual were similar, it was aopropriate to affix a sirgle rating to egch thyrciac.
In no case was the rating changed more than one degree tc arrive at a comgon ratirg

for a given thyroid. Tha results shcw that all of the Marshallese excapt
identified as having received radiation exposure. Among these was a Mars
who had Leen exposed and several years later had died of other causes ¢n
where a post mortem provided the tissue which was fres of gross nodularity.
of the unexpcsed thyroids and a few of the Utah-lievada gioup were graded
or +. Because of the correlation of the observaticns, Dr. Conard subsegu
the individual theoretical reccrds of rad dose delivered to the thyroid (
burden determined scme days after the removal of the arshallese pecple {
The degree cf change attributad to radiation effect in the thyroids proved to cormesats
in surprisinzly precise fashion with the degree of exposure previously cajculated. Mesz
of the Japares2 tissues were graded only + or (. Vhere as scme observersjhave placed
consideralle weight of evidence for radiation effect upon the presence of |lymphocyTes

one weare
llese wrrman

ntly obtzined
sed on >xdy
m Rongal -.J)




thyroids was first observed nine years after exposure amongz these peop)
1967 fourteen of sixty-eight of the most heavilv ewpczzd had develcped
were of sufficient concern to require exploretfticon. Cne carcincma had
As a result of the survey early in 1969, five more individuals in this
were found to have developed thyroid masses vhich we felt should be ex
were from the more heavily exposed group on Reonzelap atell, i.e. seven
fourteen hundred rads eztimated dose to the thyroid; and one on Utirik
probably received 30 rads.
at Brookhaven Hational Laboratory. Because of our interest in and lab
of radiated thyroids, the patients were brought to cuwr institution in
for surgical exploration. Three of the five proved to have lesions of

Le.

These were brought back to the U.S. for sp;cial study

By
nodules which
teen found.
populaticn
lored. Fcur
1 hundr=d to
atoll vho had

ratory studies
369

eptember,

which were malignant (two Rongelap; one Utirik). One of these had ext
metastases. A fourth patient possessed several nodulss, one of which

ard has prempted sericus consideraticon that this might algo be malignagt.

were immediately prepared in additicn to a variety of cbservations com
tissues from our animals (not 3H-thymidine).

sclid cellular hyperplastic lesions, none of wiich tock up significant
radioiodine. Many of the lesions were papillary in structure and sugg
lesions of multicentric origin.

animals and humans that had received I.

Mention was made in the past annual report cf a preliminary reviey
thyroid tissues for evidence of rediaticn effect based rrimarily on thg

study has just been completed in a formal manner.

Several of these thyroid;
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forms and other subtle changes as observed in rats and human thyroid thsue. This

To test the validity of these criteria as evidence of radiation e
Robert Conard of Brookhaven National lLaboratory assembled multiple sli
thyroid of the Marshallese, of some thyroids of Japanese atomic bomb

thyroids of the Utah-Nevada children who may have been exposed (menticr

in this report - from Dr. Marvin Rallison) and of miscellaneous unexto
thyroids collected from elsewhere in Utah.
disguised as to identity, were submitted to this writer for review and
evidence of radiation effect in them. All slides were graded as to po
evidence of radiation effect, and where positive, the evidence was fur
basis cf +, ++, or +++; + being the slightest evidence and +++ being p
After individual slides were graded and reported to Dr. Conard, multip

More than 1900 individual sk

ect, Dr..
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individual were similar, it was appropriate to affix a single rating t
In no case was the rating changed more than one degree
for a given thyroid.
identified as having received radiation exposure. Among these was a !
who had been exposed and several years later had died of other causes
where a post mortem provided the tissue which was free of gross nodul

of the unexpcsed thyroids and a few of the Utah-llevada gioup were gr:ad‘
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1s first observed nine years after exposure zmong these pecple. By Ji

2en of sixty—eight of the most hﬂav1lv expesad nad Levelcped nodules whh
fficient concern to requlre exploration. Cne carcincma had been found.

t of the survey early in 1969, five more irndividuals in *this pepulation
to have developsd thyrcid masses vhich we felt should be awplcred. FOJP
the mcre heavily expcsed group on Pongelap aveoll, i.e. saveral hundred Po
mcred rads estimated dose to the thyroild; and one on Utirik atoll who led

:ceived 30 rads. These were brought back to the U.S. for special study

sen dational Laboratory. Because of our interest in and labcratory studies
3 thyroids, the patients were brought to our institution in September, J9562

11 exploration. Three of the five proved to have lesions of the thy
malignant (two Rengelap; one Utirik). Orne of thes2 had extensive regidnal

A fourth patient possessed several ncdules, one of which was very sm
smpted serious consideraticn that this might also be malignant. Autcradf
tately prepared in additicn to a variety of observations commonly made
xm our animals (not 3H—thymidine). Several of theze thyroids had many nfi
1lar hyperplastic lesicns, none of which tock up cignificant arounts cf
>. Many of the lesions were papillary in structure and suggested papil
milticentric origin. All of these thyroids (except the wcman from Utifikl
large bizarre nuclear forms repeatedly observed under this contract in
1 humans that had received 1317,

n was made in the past annual report of a preliminary review of the Magshallese
ssues for evidence of radiaticn effect based primarily on the bizarre mjclear
>ther subtle changes as observed in rats and human thyroid tissue. Thi
just been completed in a formal manner.

5t the validity of these criteria as evidence of radiation effect, Dr.

ard of Brockhaven National Laboratory assembled multiple sliles of each
the Marshallese, of some thyroids of Japanese atomic bomb casualties, ¢f
? the Utah-Nevada children who may have been exposed (menticned elsewhe
xort ~ from Dr. Marvin Rallison) and of miscellaneous unexposed nodular
yllected from elsewhere in Utah. More than 100 individual slides, compl
15 to identity, were submitted to this writer for review and appraisal
7 radiation effect in them. All slides were graded as to positive or ndpative
f radiation effect, and where positive, the evidence was further gradedjon a
, t+, or +++; + being the slightest evidence and +++ being pronounced ey:

~om the same thyroid were grouped together (still as unknowns) and

i. Although in most cases the ratings on several slides from the same
vere similar, it was appropriate to affix a single rating to each th
was the rating changed more than one degree to arrive at a common rati
1 thyroid. The results show that all of the Marshallese excapt one we
as having received radiation exposure. Among these was a Aarohallese Omari

xrmined scme days after the removal of the Marshallese people from Rongdlap).
cf change attributed to radiation effect in the thyroids proved to corgjelate
ingly precise fashion with the degree of exposure previously calculated
inese tissues were graded only + or 0. Vhere as some observers have p
le weight of evidence for radiation effect upon the presence of lymphocytes,




Sy

eam. Thyrcid abnormalities which prompted concern were referred.to a

‘his has not been considersd an important criteria herw unless the radigtion was

rery recent.  The bizarce nuclear forms, however, are most important.

nly became very evident when the thyroid herncne preduction is somewhaf

—-—

v antithvroid drugs civen, inticducing an intrinsic stinulus to cellul

i2creace in furciicon (horrrone prcduction) to revesl soms laberatory evi

'hey probably
reduced

"

ence of

ywoliferation. In the case of the Marshallsse, some individuals have S}sta:'ncd encuzn

ypotnyroidism. Thase studies of attempting o appraise radiation effe
arshallese and others have bzen very valuable experiences and judgment
0 e surprisirngly reliable.

The writer returned to tha Marshall Tslands with the survey team a

xplored individual who ncw has a 4 cm firm mass which is probably not

ts in the
have proved

[ain in March,

cmpensatory

370. At least wio more palpable suspicious nodules were found, one in %a previously

wpertrophy. Plans for these two people have nct yet beccme firm at th

he Utah-Nevada Study

s time.

The principal investigator has also participated in the annual e
he children in the Utan-Nevada fallout area (exposed in 1954) wnere s
oiter is present. A week has been spent in this area each of the past

f which the writer has been cne. Those patients with thyroids judged

opulation has revealed only an occasional thyroid tissue which showed
adiation effect. Repcrts are in preparacion by Dr. Marvin Rallison.
anuscript is ready ior publication by Dr. Edward Weiss and others.

THE POSSIBILITY OF SPONTANEOUS GOITER ARISING IN THE OFFSPRING
OF A PREVIOUSLY RADIATED +31T MOTHER

During the survey of the Marshallese pecple on Rongelap eariy in 1
ne exposed and unexposed population were subjected to complete examina
ncluded children born after exposure to the fallout. The occurrence o
f some rather significantly enlarged thyrcids in some of the adolescen
dolescent ages was most interestirg. Some of these individuals were
10 had been exposed, but these children had been conceived some years
posure. It was surprising to see these adolescent goiters on Rongela
f people who have be=n regarded as free of goiter in this iodine abund
1e significance of these griters was difficult to evaluate because ade
1e occurrence of adolescent enlargement in the unexposed Marshall Is
1s not available. It was suspected that same of these adolescents, al
<posed themselves, but born of previously exposed mothers, might have
1 utero by subtle thyroid deficiencies which were lingering in the mot
wdioicdine from the fallout was gone. Under such an influence, the th
fspring might have been affected in its early develcpment. A subsequ

1e records of maternity of these children showed that not all had been
posed mothers.

‘My!_ix -

e endemic
five years in

69, both
ions. This
Rongelap

ate data on
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Wilh those uruertain chocrvations W mind, a labovatery c;qmviﬂ.'g.'.t IR
Wag densignad to Lont the aicwe hypothesis. A mroun of 1A youns fonhle mata s Jiea

7 2 Lt eal

§glthc::.': woexd i cthier radiation evparin:nts wora sioen ane of o] dnse Lvods
I whizh were own vo coune relatively mild Zeyroon 68 thppoild 'i':'nr-‘. RS

were Loed to rormal wales after @i 1340 had dicanpeared toom o fard, itini—

wbh

were identificd with muthers ikl iy weishts cf 1itter mates mendam, ey wess

weancd whan approsinately 19 s, fod A diot with asequite et aot fexons odine oo
sacrificed at alevat 256 7o of lorky weicht, Tha thyreids s o jlmsias c disa - ot
Ut it imished, hege wera comtareed Wil tats froa LLitevs e of riner Liate o

formals emnteals, Vittora (Lo G} wpre ol adoed e e Bt 1oLl
A i) of ane oy Tuoeir aveprmaantive o G itlan el T e o

'!
. P . e Ty ) o » e 13 iy -
thiat lLaprlas iwn the fansles of the Clrat three o liation Jdeoe )
¥ o2 0 SITHEHRE FF s SR -

3
fomales had thyrsil weizht Whiich oy nearly rocesbled nersal conttp

Wedshta Ll thyr ofbnepenn Ve i Denirthoand g

nete, em wnil

kbl
Unialunately, s nwdsr of animaly used In Yhesa coparionnded wln o
beawily sactiater otk et wonme 1t readily e eees o

B : SN IS4
Ol tha fmavient qcue of rauiation, thege {av olfgpring did not [it fhae pate
savzningly establicred Uy the lower lavels of Uw sories.  Thoue expprizunts are owein
repoaied,

VL) S .m0V - T

The questicn of the adolescent goiters in children of exposed

Harchalleza on kenselap was m-axplered rore theroushly in the nest

PACHNT Suree -,
With tha previous incarplate clservations in misd, vhe presance of foizer in
adolesqents lwrn aller the fallout exposura was revicaedd:  in child of exqocon
and wnexpoced populaticn of Pengelap, in a sthemt survey of all pecple on Utirix  (uhi
had rveecived wvery low level «xposure) ard on a popuiaticon of alicst]ICC on likiesm wh.
there vas no fallout. Torae cata on the presence of diffuse thyroif esdar=ment are.
and history of aarenta' erposure are now beinp; analvaod. Tt is clefr =hat -oifeT is
very wuarmen aonni the Carsaillese and that whan found. such as cnfidxiep, 1t som==
often in individuals wigce cripgin was palf German or Portusuecse.

o

THE STUD? OF MORFHOLOGIC CHANCTS T It THYPOIDS
PRCVIOUSLY TREANTID WITH 134f

Unforturately for cur work, in the past year no patients who
been treated with 131] for nyperthymoidicn and swxiied extensively
series huve ad clinical raesen for thyrcid surpery, which would e
thyroid tissue. Oppertunitices to cbtain such tissues for study occ
fashicn and only witen a mass develcTs which causes concern.  There
darshal luse patients who Damished material of This xind during the

THE RELATICHSHIP CF 3ITWRRE ICCLIAR ORMS T2 TiE PLRSISTZIE C
PATIIZITS TUESTID (TR GRAVES' DISEASE AID FROVICUSLY SIUD

Althoush we partially romeove or partially destroy the excessiv
thyroid in Sraves' dizease (0 correct hyperthyrcidisn, the undmown
makes tle thyroid cveractive wolahly continues fer a time. The re
driving force muy D2 corparablic in same respects o the stimelus wi
by giving antitnyolid dmgs to normal rats. We xnew that antithyro
to rats previcusly weatad with 1317 nakes the Sizarme nuclear f
evident. The rrecence of Sizarre muclear fcorms in sore I treat
and not in others might 2 attributable to the contirued stirulus ©




to proicce ayperplitia in sove satients. /2 lthourh we must admit we arg ~wt comirz—ed

thal tar deny actiine thyroid stiualator (LATS) i3 the mochanium which fhives e

thyrold Ia Sraves' cdooase, 1t L demenstmble in at least half of thele PUTLenis

otor: tveciment. Ve lave the LAPS assay ethod firmly ostablishe? infcer l.a.‘\:z at—y.

Althourn, s .".‘C-zt.':d abovae, we Ll no opportuilty to obtam rediated h
..,

tisoie < Teaves' diocase due the past yaar and to camry oat our us s .;:.:es =
thyrs id tlnsue with spxelal at tenticn to the occurrerce ol bizarre forgs in ssa
I>~1L~f- 1o, when the vooornwidlsy 2o ardze ' are prq* usv) to soe uhethpr the rreserzce
G AU b the qwesen tal dny o latizachip o the bicaeme nuclear fomas]€sund in seoe
hu.u-u .".".;.
AIGWLIIT OF ZIET 0l I CIRCULATTIG LIk TG
N TOLILWIIG THIDARITIC DOIES ot ldlf

Thoe Sloer el sheeaee g ong Tyl oo :,,.‘".'-' “hodiricionl Jgomallios 0
c;n‘ru...s-..,; ,kcucccy'n'z ‘cllcwm;, larye dcsus of 4311 for carcinema of fre th*,:oid
WS T rler thic centract. These obzervations were mide Scil c'w.ng a very arg=
dose of -3if, ot only wag there an acu‘..c ard markerl rise in the inci eane el
anralizs in chrancsones of tha circulating leukecytes, but residual effacts In the

form of :.c::alm.s from praviccs massive doses of 1SLi nad Pﬂmhteﬂ si "&T‘:-
Since * ..J.m:, we haw atturoted o detect chromosonal ancralies

treated with the usual therazeritic doses (Five to fiftesn millicuries)
for Graves! diseaza. Some t:u.;,.mcat:.ong ave appeared describing chang,
doses of 1311 of this range, mat {rom our gradually accunulated experi
has bean scre queu-c*n of the validity of cenclusions based cn csimple
cboervaticna. Yo .wve f2it that it was necessary to rake observaticnsferz a l=ve
serics of Lload saerples, with multiple culturves from each, axd a large|mzmber =2
jrepars=ticns from each culturz, aleng with extensive pretreatoent con
1o make sucn observaticns valid., David Satcher, an Z! D., Ph. D. candiqaca g
under Or. leil Macintyre (with whom we publ..*‘xcd the first werk), has
this sroboem of c}msmdl aberrations in scre of the 1311 treated pok)
were studying in detail. Althcuzh he has studied relatively few cases

them in great detail as implied atove. His thesis entitled, ~The Effe
X-radiaticn cn the Chronosomes of Peripheral Blocd Leuiocytes™, has j

and his degrees are being awarced. FHe has studied the effects of dose
from 6 to 19 7 me. An ircrease in the frequency of chromoscmal aberra
which reached a psak at 24 heurs and fell to almost control levels by
treatmant. e has not found a relationship between the dose of 131 i
increase in frequency of chrasome aberraticns in time. Some patient
greater '\sncnse than others without a readily available explanaticn.
frem the dose-respense_Surves for aterraticns that only leukocytes 2l
strean at the time of 1331 thevrapy were involved and that precixrsor ce
s,.gm.f icantly daraged. He has very careiully j analyzed a suspected ce of evor —Hhat
zay have contributed to mis sinterpretations of data produced by scme otfjers. T

qt.e"“‘ i3 lcgically raised whather the 1311 circulating in the blood
sample 15 taken and transferred to the culture centributes to the cir
while thuese cells are in culttre. To test_this questicn, a gfoodly e
was chtaired from the patient tefare the 1317 yas administered. This
serun was than subsrituted for the patient's_radicactive serum when ties =
oreparad subsequent to giving the patien‘c 1311, Conversely tl:e "hot"
to pretreatment controi cultures. It was shown that residual 1311
culture continued to damage chmmacxnes while the culture was in p
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of these studies were made uzing pretreath:nt serum in the culture wi
cells that had heen collected at various intervals aftor the 111 had
It can Le concluded that the dose of 1917 commonly uned %o trest Crav

does cause chromusaal alerration: such oz dicentriz: and rins

N torts,
result of the radicaticn and not attributabic artifacts. it is antieif

this work will be published.
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