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The ideas and experirental designs have not only grewn out of thz long ferm climizal
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follow-up of cur cwn patients (ore than 20 years), hut from _mr‘:icip;t cn by the .
prmc:.g.u investigater (along with others) in several other major projedts Jeali-g
with 1311 effects. These are:

1.) Chairman of the Steering Committee for analysis and study of
38,000 patients in the Cooperative Thyrotexicosis Therapy Follge—o
Study of tha Hatioral Center for Radiolcgical [ealth of the USHIS.
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The description op this work eontinued ez previcusly decerited. (T}
follewing wo paracrazhs are reproduced [rom the previcus ennual report
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Vory lotail 4 fonTinue to Lz collected on celacted patients
with 13311 rop py erthy~oiuitm o that the ultimate clinical effacts can
le relaterd Lenavier of 1311 t.at vas ovserved in that individual
‘ter the treatment was given. This is done in_an effort to pet a bett
standing of why the «ff2cl of a piven Jdese of 131 per estimated ram o
totnde lu oo varlalle wmeng individuais.  wr spite of therapeutic dos2
dare calculated to te just suificient to bring the hyperthyroidism under
we still observe far too high an incidence of hypothyroidism, not weeks
but years after the radiaticn is delivered. 3ince thaz responsible inve
is in charjge of all 1311 therepy in this hespital, there is an opportuni
study celected patients in great detail. The following observations
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1.) Careful pretreatment characterization of the glard and the pati]
not only with respact to the uptake of a tracer of 131lI, but a
of observations cn facters that may explain differences among p

2.)
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Determinaticn of amaunt cf the treatment dose taken up by 1
thyroid, follwred by alicst daily measurements over the gland 4

to detecrmine the disappearance curve of the isotope from the gl
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Multiple observations on the concentration of 131I in {ne serunm
excreticn in the urine as they relate to the thyroid at given

Determination of the extractable and non-extractable fractions
blood (butanol) and in some cases the serial quantitative det
of iodinated compounds in the serum as the radiation effect tak
5.) Similar observations are made on the total urinary excretion of
for several days and in same cases determination of the campoun
appearing there.

As Chairman of the Steering Committee for the Cooperative Thyroto
Therapy Follow-up Study of the National Center for Radiological Health
the principal investigator has devoted rmch time to anzlyzing the data g
results of radioiodine therapy from 19 centers participating in this lar

and the
LTS «

the
inat=on
ps place.
131y

Although the patients studied in our laboratory represent a relatively
of the total included in this large study of over 38,000 patients, half
treated with 1311, the data on many of our individual patients has prov
most ccrplete among the varicus laborateries. Our data consists of a di
curve cf the therateutic dose from the th~cid, the changes in the tota
raciicactivity in the serum, the changes i- various iodinated compounds i
at intervals of hours, days, and weeks af .. therupy, and the excretion
the wine. It has been thought that suc’ . - 3 could be the basis from
devise and test models that would reflect the nature and the extent of
effect on the thyroid. It has been noped by the Steering Committee tha
be possible to utilize the detailed data frcm individual patients (acqui
this contract) in kinetic models. such as those of Berman, to discover s




in others or for the overly destructive cffact on the thyroids in stfl others.
It has also been hoped that such medels might be used to "plug in"
fragmentary data from less completely studicd patients and thus estifate the
blanks in the kinetics of other patients. Our need for mathematical fssistance
in the national study has been longstanuding. The demards on the perdonnel for
analysis of sther data in the national study have been so heavy and $he —urnover
of persomel so frequent that little more than a superficial review doula be
done with the studies on kinetizs. Althouph this naticnal studv is fgeveslins
many interecting features on the comparative results of +921 therapy
thyroidectomy, it is apparent from the superficial review that the )
are so fragmentary on rost of the patients in that retrospective study
estimate of the individual doses of radiation to the glards will be ¥pessible.
On the other hand, the data from our laberatory, based cn the abave dequencs of

explanations for the success of 131 therapy in sone patients and 1:11] failure

University for analysis by the methods of Eerman.

During the past year, Dr. Brill has carried out scme analyses off the data
which we furnished him. He feels quite encouraged about gaining i
interpretations on the kinetics, using modifications of the models ddvised by
Berman(which were devised for study of ncrmal iodine kimetics with
than therapeutic doses). Dr. Brill is particularly interccsted in
which we have serial quantitative determinations of changing iodinat
in the blcod following treatmert. Dr. Brill has submitted an applic
grant to support work with these data. It is hoped that the support
available. !e vas instrumental in the initiation of the national st
remained deeply interested in the problem.

Any information t will lead to mere precise application of t
therapeutic dose of 1311 and the avoidance of long latent hypothyroidi
important. The observations being made currently on selected patien
hyperthyroidism are not experimental in naturc, but merely prolenged
detail so that the outcome of therapy for that patient is understocd |
and Is of value if the individual requires rore than one dose of 131} or if the
therapy is tou destructive.

A STUDY OF NEOPLASMS AS THEY DEVELOP IN IRRADIATED THYROID

We have been concerned with, ané publisned observaticns on, the
miclear fcrms occasionally encountered in huran thyroicds which had p

been treated with 1311, e have also been concerned with the occasi necplas
which develcps in rat thyroids that had been given small doses of 13 ~ard

subsequently stirulated with antithyroid érugs. In the same rat
nuclear fcres are seen.

The method of using tritiated thymidire to identify bv autcradi
nuclei that are undergoing mitosis has been used in our laboratery f
years. We have been using this lateling technique to atterpt te id

of neoplasms as small aggregaticns of cells in irradiated rat thwvroi ?}u‘.s_*.s
based on ths assumption that any cluster of cells destined to ke a n las:x.'.n.ll

display a different rate of incorporaticn of tritiated thymidire in
will cells of the surrourding tissue.
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A small trace dosc of 31T in addition to the tritiated thymidine pas been
given to thz animals four hours before sacrifice. Pu‘coradlogpaph., pronptly
prepared ircm microscopic cections after the . -oval of the thyroid serfe to
1dent*£y any local areas in the gland where 131]' utlllza’tlon ie differdht frcm
the rest of the gland. Because the half life of 1311 is mich sherter than the

I in tritiated th,nmme, the 1311 disappears from the micrescopic sedkions
more rapidly and is gone after two or three ronths. lew cutcradiosraphg then
in.:x.rad from other microccepic sections, adjacent to thoze used to denpnstrate

-
11 show only the location of the 31!-t1.y.n1dm<> Subzeyuent comparisong of the
o u\.uoradmgraphs from microscopic sections, which are almost identidhl,

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

We have several J.arve grours of rats whose thyroids have been i
with various doses cf 1317 which cause relatively little or no cbvicus Restruction
of thyroid tissue, thes2 doses ranging from 0 to 40 microcuries of 131

varying degrees of uptuke deperding on the experimental design. Each s
individually identified and its uptake determined for future reference. of
these anirals were given an antithyroid drug chronically following tne J31I to
produce hyperplasia. Others are stimulated acutely only for a few days] before
sacrifice to see how much mitotic act:wlty could be produced. Still ot
remainad unstitulated, e;.cept for the intrinsic stirulus which the may have
received as a result of diminution in hormone output by its own radiatefl thyrcid.
The rats of this strein (Charles River strain, since 1347) very rarely elco tunxrs
spontanecusly. These animals have been observed up to two years.

Althoush most anirals in the current series have been sacrificed marry

autcradicgraphs are still in preparation, same general tentative observhtions may
be described. Even though neoplacms are induced by goitrcgens alone,
produced socner and nore readily if relatively small amounts of 1311
given.

It has been suspected that the age of the animal at the time 1311

given is
iportant in the freguency end spesd with which neoplasms are produced.] In previous
experiments with juvemle rats apgroaching sexual maturation, the of
necplaszs following 1311 treatment and chronic administration of anti:
substances was fairly infrequent. In fact, the yield of rats with necp with
which to work vas d_scouragngly low. A large series of weanlmg rats 5 to 85 gns
las y:.elded a scmewhat better occurence of neoplasms. These, like previjous animals,
were g:.ven ?enu.n,gtcr‘ diet to enhance the uptake and make hyperplasic ids. In
these animals, the uptake of the dose was 25 to u40%.

We are now well aleng in still another series in which very ycung jats wexe
used by acquiring pregnant females and injecting the litters with 1317 §fter we
were reasonably sure of the healthy survivors (15 days; 30 to 40 gm; no Ran:mgtcn
diet) In this series, the uptake was about 10%. Animals were cacrificgd in
rours (to determine average thyroid weights and to measure actual uptakg to check
invivo counting), days, weeks and renths up to almost two years. The amcng
several hundred anim2ls in these seories ranged fram 500 rads to 40,000 s with

a few considerably h:.gher These ranges have been explored in crder' tojfind the
level at which reop..c.srs wore most readily produced. Obvicusly doses
too ruch destructicn left cells incapable of replacing themselves.
lighter doses were too zinall to cause any discernible untoward effects.| In thse

experiments the higher doses of about 20,000 rads o more have producedjconsiderable




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

which survive but are incapable of replication. It now appears that for
glands with doses of 2.5 to 5 uc per animal (yielding tissue doses of 10,
20,000 rads) and for normal glands with doses of 10 to 20 uc (yielding t
amount of radiation) result in the greatest probability of necplasm form
radiation causes little change in thyroid weight for the first six to tw
provided no rapid gmwtn of a neoplasm occurs. However, after about fiv
expected increase in thyroid weight, when an antithyroid drug is given,
produced 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 1
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.
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By sacrificing animals and testing the mitotic activity that is occyring under

chronic stimulation or that may be precduced 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 al113l1 is gone, there may be only partial recovery of d
mitotic activity at somewhat higher doses.
with antithyroid drugs seem to

Eroduce appreciable degreses 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

with

to mitosis
is recovery
ponse =ay
boovery
tpacity for

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

of the gland.
induced
made to

antithyroid
itotic

f the cells

to undergo mitotic activity occurs. After 12 to 15 months, such thyroidj
areas of variability with respect to follicle size and cell size. When -

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

show scme
n challenged
Althcgh

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 hypertxro

fry.  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. Mcost
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 campletely replaced by what appears to be a beni

proliferative
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
+hermvmt A T ocmie e nAarnae at+ ald Thara anrware +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 aleng,
alone, or by a combination of the two. Labelling of nuclei with SH-th
usually more abundant in neoplasms than in the extrancdular tissue. I
frequency of labelling is more often seen in areas where normal follie
given way to minute microfollicles or solid cellular areas between fo

prelinminary impression is gained that these areas represent the origin
or actual neocplasms.

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

tithyroid drug. It is also important to determine the frequency of n
normal animals on & standard iodine intake. Although the data are not pearly
corplete or ready for presentation, it is now clear from preliminary refpiew of the
autcradiographs that in the very young growing rat, labelling of nucleilis abundant
and that, as the age of the animal progresses, fewer and fewer cells arf found in
spentanecus mitosis. In very old animals it is rare to fird even an ocpasional
larelled nucleus indicating mitosis. In a similar way, the ability of g thyroid to
respond to the acute challenge of antithyroid drug is very v1gor0us in fhe young
animal. In the animals later in the life span, the response in the forp of labelled
nuclei is still clearly evident, but far less vigcrous. This informatifpn is being
assembled from control animals in these studies.

Efforts have been made to acquire information on time required for|mitosis to
take place in the normal thyroid and the degree o which thé steps of mltosis may
be affected by radiation. Data which we have previously pubhshed urndep this
contract show that following radiation, DNA builds up in nuclei in pre:
division, but that actual d1v151on of the cell may be thwarted. The re
very large nucleus which contains double or several times the amount of |[DNA
customarl_l.y found in the normal nucleus, as if the cell had attempted tp go through
mitosis several times. In pilot experiments with autoradiographs, it appeared that
following a single injection of 3g-+ thymidine all labelling of muclei waj completed
by four bours. Subsequent work of others has suggested that labellirg complete
in one hour. In recent prel:.m;.nary experiments, we have injected a large group of
identical young rats with H-thymld.lne and sacrificed them at 15 minutelintervals in
an effort to demonstrate 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 muclej which are
preparing for division take up 3H—thym1d1ne and the autoradiographs are]beautifully
imprinted from the isotope localized in individual nuclei, the geometryfand range of -
the beta ray in this preparation poses problems in quantitation. This ¢xperiment is
to be repeated soon with simultaneous observations on the 3H—thy'n1dme the biced,
its disappearance from the blood and the appearance of its metabolic degradaticn
products. Information gained may be useful in determining the effect of radiation
on the duration of the process of mitosis in radiated thyroids.

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

The Marshallese Study

In February and March of 1969, the responsible mvestlgatcr‘ spent Jive weeks
in the Marshall Islands participating in the annual review of thyroids #




thyroids was first ohservad nine years after exposure among these people] By

1867 fourtesn of sixty-eight of the most heavily expcsad had devel :ed nddules winich
were of sufficient concern to requ:.rc exploretion. Cne carcincma had bedn found.

As a result of the survey early in 1969, five more individuals in this pdpulation

were found to rave developad thyroid masses thich we felt should be @ipldred. Foor
were from the more heavily exposed group on Fengelap atell, i.e. several fhundred <=
fourteen hundred rads eztimated doce to the thyroid; ard onz on Utirik afpil vhe =zd
probably reczived 30 rads. These were bmug]“t back to the U.S. for specFl study

at Brookhaven lational Laboratory. Because of our interest in and laber ory studles
of radiated thyroids, the patients were brougnt to our institution in Sefftember, 1352
for surgical exploration. Three of the five proved to have lesions of tie thyroiz
which were malignant (two Rongelap; one Utirik). One of these had =xtendive regicozl
metastases. A fourth patient possessed several noxdules, one of which waq very sma3l
and has prompted serious consideraticn that this might also be malignant.) Autcredicgrz=i:
were immediately prepared in addition to a variety of observations commorfly made cn
tissues from our animals (not 3H-thymidine). Several of these thyroids Had many minuts
sclid cellular hyperplastic lesions, none of which took up significant ampunts cf

radioiodine. Many of the lesions were papillary in structure and sugges
lesions of multicentric origin. All of these thyroids (except the womran
showed the large bizarre nuclear forms repeatedly observed under this co
animals and humans that had received 1.

d papill.:.ry
rem Utizixk)
act in

Mention was made in the past annual report cf a prelnm::.nar'y review cf the Marshal ===
thyroid tissues for evidence of radiaticn effect based primarily on the Hzarre nuciesr
forms and other subtle changes as observed in rats and human thyroid tisgpe. This
study has just been completed in a formal manner.

To test the validity of these criteria as evidence of radiation effz
Robert Conard of Brookhaven Hational Laborator'y assembled multlple slides
thyroid of the Marshallese, of some thyroids of Japanese atomic bomb cas
thyroids of the Utah-MNevada children who may have been exposed (menticne
in this report - from Dr. Harvin Rallison) and of miscellaneous unextosed
thyroids collected fron elsevhere in Utah. More than 100 individual slid
disguised as to identity, were submitted to this writer for review ard a
evidence of radiation effect in them. All slides were graded as to posi
evidence of radiation effect, and where positive, the eviderce vas furthe
basis cf +, ++, or +++; + being the slightest evidence and +++ being pren
After individual slides were graded and reported to Dr. Corard, multiple
had come from the same thyroid were grouped together (still as unkncwns)
reappraised.  Although in most cases the ratings on several slides frem
individual were similar, it was aopropriate to affix a single rating to e
In ro case was the rating changed more than one degree to arrive at a cca
for a given thyroid. Tha results shcow that all of the Marshallese excapt
identified as naving received radiation exposure. Among these was a Mars
who had been exposed and several years later had died of other causes ca
where a post mortem provided the tissue which was free of gross nodularit
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 records of rad dose delivered to the th jT‘Old (
burden determined scme days after the removal of the arshallese pecple ©
The degree cf change attributad to radiation effect in th2 thyroids preve to cormelats
in surprisingly precise fashion with the degree of exposure previously cajculated. Mozt
of the Japarese tissues were graded only + or 0. Vhere as scxe observersfhave placed
consideral'le weight of evidence for radiation effect upon the presence of |lymphocyTes
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thyroids was first observed nine years after exposure zmong these peop
1967 fourteen of sixty-eight of the most heavily euwpcszd had develcped
were of sufficient concern to require exploretion. Cre carcincma had
As a result of the survey early in 1969, five more individuals in this
were found to have developed thyrcid masses which we felt should be ax
ware from the more heavily exposed group on Rcngelap atell, i.e. seven
fourteen hundred rads eztimated dose *to the thyroid; and onz on Utirik
probably reczived 30 rads. These ware brought back to +the
at Brookhaven rational Laboratory. Because of our interest in and lab
of radiated thyroids, ths patients were brought to ouwr institution in
for surgical exploration. Three of the five proved to have lesions of
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which were malignant (two Rongelap; one Utirik). One of these had ext
metastases. A fourth patient possessed several nodules, one of which
ard has prcmpted sericus consideration that this might also be malign
were immediately prepared in addition to a variety of cbservations com
tissues from our animals (not 3H-thymidine). Several of these thyroid
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lesions of multicentric origin. All of these thyroids (except the womy
showed the large bizarre nuclear forms repsatedly observed under this
animals and humans that had received I.

Mention was made in the past annual report of a preliminary reviey
thyroid tissues for evidence of radiation effect based primarily on thg
forms and other subtle changes as observed in rats and human thyroid ti
study has Jjust been completed in a formal manner.
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To test the validity of these criteria as evidence of radiation e
Robert Conard of Brookhaven National Laboratory 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 (mentic:
in this report - from Dr. Marvin Rallison) and of miscellanecus 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
had come from the same thyroid were grouped together (still as unkncwn
reappraised. Although in most cases the ratings on several slides fro
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. The results show that all of the
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 f{ree of gross nodul

of the unexpcsed thyroids and a few of the Utah-lievada zioup were grads

or +. Because of the correlation of the observaticns, Ir. Conard subs
the individual thecretical records of rad dose delivered to the thyrol
burden determined scme days after the removal of the Marshallese pscpl
The degree of change attributed to radiation effect in +tha thyroids p
in surprisingly precise fashion with the degree cf exposure previously
of the Japaness tissues were graded only + or Q.
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1s first observed nine years after exposurce znong these people. By
2en of sixty—eight of the most hoav1lv exposad had Levelc"bd nodules which
fficient concern to requlm chlord icn. Cne carcincma hau been found.
t of the survey early in 1069, five more individuals in +this pepulaticn
to have developsd thyrcid 'ra ses vhich we felt should be aplcred. Tolr
the mcre heavily expcsed group on Pongelap ateoll, i.e. several hundred 4o
InGred rads estimated dose to the thymid; and onz2 on Utirik atoll who Hed i
rceived 30 rads. These were brought back to the U.S. for special study ‘
7en National Laboratory. Because of our J_nLerest in and Lab:‘:ato*’y studies |
1 thyroids, the patients were brought to our institution in ertembar, c
1l exploration. Three of the five proved *to have lesions the thy
nhllgpant (two Rongelap; one Utirik). One of thes: had ex‘censnze regi

A fourth patient possessed several ncdules, one of which was very sm
smpted serious consideration that this might alco be malignant. Autcrad
tately prepared in additicn to a variety of observetions comrcnly made
sm our animals (not 3H—thy'md1ne) Several of these thyroids had many o
1lar hyperplastic lesicns, none of which tock up significant anounts of
2. HMany of the lesions were papillary in structure and suggested papil

ulticentric origin. All of these thyroids (excep1. the weran from Utigik)
larae bizarre nuclear forms_repeatedly observed under this contract in
1 humens that had received I.

n was made in the past annual report of a preliminary review of the Magshallese
ssues for evidence of radiation effect based primarily on the bizarre :il;

>trer subtle changes as observed in rats and human thyroid tissue. Thifd
just been completed in a formal manner.

st the validity of these criteria as evidence cf radiation effect, Dr.

id of Brockhaven National Labor‘a‘t:ory assembled mul‘tiple sliles of each
_the Marshallese, of some thyroids of Japanese atcmic bomb casualties, ¢f
T the Utah-Nevada children who may have been exposed (mentioned elsewhege
wo“t ~ from Dr. Marvin Rallison) and of miscellaneous unexposed nodular
dllected from elsewhere in Utah. More than 100 individual slides, comp]

15 to identity, were submitted to this writer for review and aDpralsal to

I rediation effect in them. All slides were graded as to positive or ndeative
f radiation effect, and where positive, the evidence was further gradedfon a

» t+, or +++; + being the slightest evidence and +++ being pronounced e{iderce.
zldaal slldes were graded and reported to Dr. Conard, multiple slides t}at

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

1. Although in most cases the ratings on several slides from the same

vere similar, it was appropriate to affix a single rating to each thyrdid.
was the rating changed more than one degree to arrive at a common ratifg

1 thjroid The 1esults show that all of the Marshallese excapt one we

as having received radiation exposure. Among these was a Marshallese foman
:n exposed and several years later had died of other causes on Majuro afoll

5t mortem provided the tissue which was free of gross nodularity. Sevegal
pesed thyroids and a few of the Utah-Nevada group were graded as doubt l

wse of the correlation of the observations, Dr. Conard subsequently ob
lual theoretical records of rad dose delivered to the thyroid (based onjbody
xamined scme days after the removal of the Marshallese pecple from Rong
cf change attributed to radiation effect in the thyroids proved to co
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,




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

‘his has not been considersd an impertant criteria herw unless the radiftion was
rery recent. The bizarce nuclear forms, hovever, are most important. Fhey probably
nly became very evident when the thyroid hormone prcduction is somewhaf reduced
v antithyroid drugs civen, intreducing an intrinsic stinulus to cellulgr
roliferation. In the case of the Marshallsse, some individuals have s§stained encuzn
i2creace in furciion Chorrone mroduction) to reveuwl somz laberatory evifence of
ypotnyroidism. Thase studies of attempting (o appraisa radiation effegts in the
iarshallese and others have bzen very valuable experiences and judgment$ have proved
0 De surprisirzly reliable.

The vriter returped to the Marshall Tslands with the survey *eam afain in March,
370. At least two more palpable suspicicus nodules were found, one inja previously
xplored individual who ncw has a 4 om firm mass which is probably not gompensatory
ypertrophy. Plans for these two people have nct yet beccme firm at this time.

he Utah-Nevada Study

The principal investigator has also participated in the annual e .
he children in the Utah-Nevada fallout area (exposed in 1954) winere sofe endemic .
oiter is present. A week has been spent in this area each of the pastlfive years in

£ which the writer has been cne. Those patients with thyroids judged o contain
iscrete masses have been sent to the University of Utah Medical Center]in Salt Lake
ity for study. In sume instances, the masses have been removed. The dpplication of
he same criteria of judgment of radiation effect in thyrcids excised fgom this
opulation has revealed only an occasional thyroid tissue which showed R
adiation effect. Rapcrts are in preparacion by Dr. Marvin Rallison. Another
anuscript is ready for publication by Dr. Edward Weiss and others.

THE POSSIBILITY' OF SPONTANEOUS GOITER ARISING IN THE OFFSPRING
OF A PREVIOUSLY RADIATED 1311 MOTHER

During the survey of the Marshallese people on Rongelap eariy in 1§69, both
ne exposed and unexposed population were subjected to complete examinajions. This
ncluded children born after exposure to the fallout. The occurrence o
f some rather significantly enlarged thyrcids in some of the adolescen
Jolescent ages was most interestirg. Some of these individuals were
20 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 be2n regarded as free of goiter in this iodine abund
1e significance of these gciters 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
idicicdine from the fallout was gone. Under such an influence, the th
fspring might have been affected in its early develcpment. A subsequ

1@ records of maternity of these children showed that not all had been
{posed mothers.
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The questicn of the adolascent goiters in children of exposed
Harchallesa on ienqelap was re-awplered rore therosshly in the nost]reeent surve -
With tha previous incarplete clzervations in mizd, he presence of
adolescents o alter the fallout exposura was reviasd:  in childan of expocex
and wesposed ponulaticn of Pengelap, in a street survey of all pecple con Utirix  (uhi
had rveeived very low level «xposure) and on a pepuiation of alicst]C o likies wh.
there vas no fallout. Theae <lata on the presence ¢f diffugse thyro
and history of puronts' erposiure are now beinp; analvoad. Tt is clefr that oites i
vy wsarmon aonns the Jarsnillese and that when found. such as enfidxiep, it ams
often in individuals wigse cripin was nalf Germen cr Portusuese.

erldas<ment are.

THE STUDY OF MORFHCLOGIC CHANGES D ITXAN TIYPOIDS
PRIVICUSLY TREATID WITH 191f

Unforturately fcr cur work, in the past year no patients who
been treated with 131 ror mymerthyroidicon and stxdied extensively
series have jad clinical raczen for thyreid surpery, which would re
thyroid tissue. Oppertunities to cbtain such tSssues for study occ
fashicn and only when a mass develcss wnich causes ccrcern.  There o
darshal luse patients who fomnished material of This Xind during the

- s
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THE RELATICUSHIP CF 3IZVRRE IACLIAR ORMS 70 TiT PIRSISTZCL G LATS D
PATIIZTTS TUEATID TR GRAVES' DISEASE AID FRLDVICUSLY SIUD
Although we partially remove or partially destroy the excessivdly Hime=Zenis~o

thyroid in Graves' dizexse to correct hyperthyrcidisn, the urdaoWn
makes the thyroid cveructlive wolbahly continues fer a time. The re
driving force muy Le coarparable in some respects to the stimelus wi
by giving anritnrolid dmgs to normal nats. We xoew that antithyro
to rats previcusly treatad with 1317 nakes the Si=arme nuclear f
evident. The rresence of Sizarre muclear forms in some 1311 treat
and not in others might b2 attributable to the contirued stinulus o




o proicce ayperplitia in sove patients. /A lthourh we russ adndt we arp swt carirz—ed
thatl ton Loy actine thyroid stiimlator (LATS) i3 the mechanizm which rSves 2=
thyreold In Svaves' <ducase, it G demenstmable in at least half of theke pationts
otery tvealoent. Ve lave the IAIS asscay wethed firmly astablishe? infcer lagat—y.
nltlvaurh, 5 stated above, we had no opportuiity to obtain rediatnd hufes theed

tizoie ot Teaves' diccase during the past yoar and to camry out our usfal stucies ==
thyrsid tinsue with spmrial atlention to the occurrence of bizarre for
paticnta, whm the conertwnisy 2oss arize 1t are prepasvd to see whoth ;
GYOLAEN En the o s any rlarisnchip o the bicume nuclear fernsl f cund in s
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clreuiatiigg leukeeyias {cllewins ldrre deses of 31 for carcinoma of fre thyieid
were maedy waeler this centract.  These obzervations were mide fcllewingla very large
dose of 41, Mot unlv was there an acute and marked rise in the incifemne of
ancralizs in chrenccones of the circulating laukegytes, but residual effacts In the
form of aacralies {rom previcus rascive doses of 1311 had persisted sif pearc.
Since thzt tim2, e have atteroted to detect chromesoral anoralics in “igfs
treatad ith the usual therageatic doses (Five to fiftecn millicuries)]cs I

for Graves! disease.  Some punlicatichs have appeared deseribing changgs caused by
dozas of 1311 of this ranje, bat {rom our gradually accurulated experi
has bean seme questicn of the validity of conclusions based on cimple
cbgervaticns. We .ave f21t that it wAs necessary to meke observaticnsfem a loge
szrics of Lload semples, with multiple cultures from each, amxd a larye|mmber =3
freparsticrns from each culturz, aleng with extensive pretreathent con
o meke sucn ebservaticns valid. David Satcher, an 4.D., FPh. D. candidass weridng
urkler Ur. lleil Macintyre (with whom we publisched the first work), Fes Bemm stadring
this problem of chrencsoral aberrations in scre of the 1311 treated pafismts WO we
were studying in detail. Althcugh he has studied relatively few cases] e has_stuc==d
them in grear detail as implied above. His thesis entitled, ™The Effedts of 311 =
X-raciaticn cn the Chvonmosomes of Peripheral Blocd Leukocytes™, has judt Deen Smpl=—ec
and his degrees are being awarded. He has studied the effects of dose§ oFf 131I pramc—=n-
from 6 to 19.7 mc. An increase in the frequercy of chromoscmal aberraficns wes foum=
which reached a p=ak at 24 hcurs and fell to almost control levels by dre wesk 0ST
treatment. e has not found a relationship between the dose of 1311 ifgested ad ===
increase in frequency of chremcsome aberraticns in time. Some patientd have sTwn =
greater rosgense than others without a readily available explanaticon.
frem the dose-respense guwrves for aberraticns that only leukocites 2l
strean at the tipe of 494 therapy were involved and that precirsor ce
significantly camaged. He has very carefully analyzed a suspected ce of esvor hat
may have contributed to misinterpretations of data produced by ccme otffers. T
questicn is lcgically raised whather the 1311 circulating in the blood the ™™= =
sample 15 taken and transferred to the culture contributes to the ¢ —mal eyre=—ic
while thuse cells are in cultire. To test_this questicn, a goodly & T of s=mum

was cbtained from the patient tefare the 1311 uas administered. This radioectit=
serum was then substituted for the patient's radicactive serum when
sreparad subsequent to giving the patient 1311, Conversely the_'hot® - .
to pretreatment control cultures. It was shown that residual 1311 ie3d inw the
culture continued to damage chromosanes while the culture was in p
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of thece studies were made us
cells that had bern collected at various intoe
It can Le concluded that the doge of 131g commonly usn
does cause chromosaal aberrations such 2z dicentrize
result of the radicticn and not attributasio artifact
this work will be published.
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