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Obeervations have continued in a variety of areas in both -u. .ndarﬁmls'

as previously outlined and reportsd in great detail one year ao.

Effects of 1311 Irvediation on the Thyroid in Clinical Subjects with Sypbr—

We continue to collect very detailed data on selecte. patients trea
13T for hyperthyroidism so that the clinical effects of the 131 can ul
be relatead to the behavicr of 1311 that was cbeerved in that irdividual.
done in an effart to get a better understanding of why the effective dose
per estimated grem of thyroid tissue is so variable from individual to i
Impi&ofﬂuupexﬁc@es,ﬂﬁ.dzmalmlmmbejm.mfﬁm:mg

pretreatment cha
ofﬁuglmda@.ﬂnpaﬁmt,mtaﬂyﬁmmpectmﬂum

mI,hxtavarietyofobsuvatiasmfacmﬂutmyexphmdiffmg
pat:ie{n:s. 2) Determination of the amount of the treatment dose taken bw the
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—- e s wanse SApELAURIICE, A BMALL tAcCe doee of 4941 in addition to the
tritiatad thymidine bas been given to the animals four hours before sazfifice.

utilizarion is dit’ . .ont from the rest of the gland. Because of the shirt half
life of 131, this - sotope disappsars from the microecopic sections aft§r two
or three months. i.ow autorediogrephs then prepared from other microecc secticns,
tiatedt:)midinr &?Wo@ai&ofﬂn Y ore
microscopic sections,which are almost identical reveals two types of amatio
about the sams cluster of cells which appear in both preparations. '
We have ssveral large groups rats whose thyroids have been
various non-destructive doses of 13lI, ranging from 0 to %0 microcuries bt 1317,
Scme of these are uncier chronic stimulation with an antithyroid drug to see
whether familiss of cells develop with different degrees of mitotic actiity.
Othars are stimulated acutely for a few days berore sacrifice. Still othere
remain unstimulated, exxcept for ths intrinsic stimulus which the animal |

recaive as a result of diminution in hormone by the rediated thyrpid.
numdﬂuminA{MMMMmm.d 1947) vu-ymwgyr
tumors spontansously. though the incidence necplasms induced
pinmhnhﬁwlylw,mwx:uhawumfmﬂ their presents is
more icant.

Rats weighing 100-130 grems were fizst used with ultimats poor survival,
owing to an epidemic of pulmonary infection; howsver, the expectsd bizarfe
forms and some giant nuclei, which had previcusly beerf shaun to contain fxcessive

survey of the autorediogrephs from the current weanling rats that the <
surge of mitotic activity after severul sonths cf recovery, as we had preyiosuly
described in an earlier gseries, is confirmed. It is y at this time thar
hypertroply of the gland can produced even though it carzot be producef later.




amwmiwmmwmdmmmm be
heralded by subtle a-iations in differentiation and ded:.ffa'entiatim s not
evidem:ftmgme@' ~pection of the gland.

Owr clinical.; - well as the animal seentosuggesttthae
is a narrow margir. .. tween the amount of Imi,chwinm al cell
dimimc:flﬂdivisimi( D i velop fduu' .
prevent ard perhaps t the development of a neoplasm] even
trnughthacenlivasmaxncmcanimatommforalcng.

Arcmalies of Chromoscmes in Circula Leukocytes in Man following Therdpeutd
voses

The first published cbservations in this on chromosamal ancnialies
following large doses of 1311 for carcinoma of fthe
thyroid were made under this contrect. These cbsexrvations were made follb
m7milnmduof13llfwc&ﬁmdmﬂmd Not only was therd an -
acute drematic rise in the incidence of ancmalies (amounting to almost orf half

b

y attrilutable to residual effects from massive doses of 131T thht we
hadgivmdxmbnfm Since that time, we have attempted similar cpee:
vations to dstect clromosamal ancealies in treatsd with the usus ‘
therepeutic doses (five to fifteen ) of 1311 for Graves' diseabe.

such as dicentrics, ring forms, etc., reach a peak of 3.5% in 24 hours. is is
approximately a two-fold increase over pretreatment counts. Toe a Hes
mfaxndtn)uvmﬂmmsthhlyntdmtablammdnt:mamdo ‘
include clramatids or breaks in one leg of a chrumosame, which may be artifacts
and to which (along with non-modal counts) we farmerly attributed more sighifi-
cance. David Satcher, a M.D., Fa.D. cardidzte, has been callabarating an fhi
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i in the anmual review of the Marshallese exposed to
fmmmmmammadmaﬂdmmmmsu.
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obsarvations on the rodularity developing in these exposed human thyroifls seers
to be not unlike ¢~ produced experimentally in animals under this confrect.
Five additional c:: - ofmdularntymﬁxeRatge]appeopletumedupmﬁxepast

During the oc:-. g.ofthmrecentmey,t}aacposedpeopleﬂn hid been
mngelapaxﬁUtex:k,aswellasmwmm:posedMlnllese,mg:.
physical examinations. This included children born after exposure to tRe fallaut.
The occurrence on Pongelap of rather significantly enlarged thyroids injmany of
the adolescent and preadolescent ages was most interesting. 'l'hesemdi;duals
were born of wamen who had been exposed, but these children hal been cofceived
some years after that exposure. The significance of these goiters is djfficult
to evaluate at this time, Lecause adequate data on the occurrence of addlesces
aﬂuxamntinﬂawm:posedpopuhnmmmtavaﬂable,mtltm"

to see so many 1gm.f1carrtadolescerrtgozta'sonmngelapmastmmpeople
vghoanamtwmslyfmeofgoxterandsemnglyfreeofadoleeemt gemes

in this iodine abundant environment. Itsrnﬂdheeup}asizedﬁatadolewt
goiteminindivuhalsbanofexposedmﬂm,alﬂnxghmta@oeedves,
may have been influenced in utero by substle thyroid déficiencies which )
lingering in the mothers after all radioiodine frcm the fallout was gonal. Under
mdxani:ﬂum,ﬂ:eﬂ:ymﬁofﬂ)eoffspringmylavebem ,mrts

earlydevumxt Such a postulation seems much more likely than that pf a
genetic defect. Control observations must be more fully scrutinized and] expanded
to validate the abové observations, but, in the meantime, scme animal experiments

Aaareeentpart:.clpantmtheliam}alleseobsavaums,ﬂeprmm ’
torrasbeenpartz.cularlymtenestedmmecellularc}angesmﬁe v

Mdeuals,ﬂeposszbmtyofmremmteandsubtlectmgesmﬂxese oids
were of interest because of the cellular changes we have studied in patig¢nts
treated with 131I and in animals studied under this contract. With this|in mind,
all microscopic preparations previcusly prepared from the Marshallese oids
ﬁmﬂargelapmmmdmthmdmargmtevpmpamnmsﬁmﬂ:evm States.
With the idemtity of the slides unknown, the principal investi’ator revidwed
the sections in an attempt to identify those tissues which had come from fthe
I-in'sralleseandhadlremulyrecelvedwablodosesor rad:xo:.od..ne and
those which had not (there being approximately, but not exactly, one halfl from
each source). All but ane of tire Marshallese thyroids were identified aq having
radiation changes. Tm.s]udganentvasbasedonmnlearc}ar@esasﬂxey Bd been
observed during previous work under this contract. mlyoneoft}erm- diated
"nodular goiters” from the United States was classified as he-ing receivef
radiation. Although these judgements probably could not be repeated witly the
same degree of accuracy, because there was reasonable doubt in some casesdl The
majority were identified with reasonable certainty. The type of nodule dpserved
was not a basis for judgement here. It was suspected that there is same
difference in the criteria for judgement rendered here and criteria used py some
pathologists.

The principal investigator has also been involved in the anmual examfnation
ofﬁ:eduldmnmtheUtah—Nevadafallm:tarea(exposedmlssu)m
endemic goiter is present. Aweekmssperrtﬁ:eneaga;ntmsyearmtheammal
thyroid examinations of children that had been screened fram the populatign by
the United States Public Health Service screening teams. Discrete thyroid lesions,
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which prampted conc=r, have been removed at the University in Salt Lake G

The arplication of - ;. same criteria of judgement of radiation effect in 4

excisex® from this . --Jation has revealed only an occasional thyrdid tissu
which hints at a 1. -ution effect, contrary to the judgement of some ©
reviewed the micr-:.. nic preparations of these cases.
The Study of Morphc::sic Changes in Human Thyroids Previcusly Treated wi
In the past year, unfortunately, there has been no patients mrevious)
treated with 131T for hyperthyroidism and studied extensively in our pers
series that has had reason for thyroid surgery. Opportunities to obtain s
tissues for study ocour in a random fashion and only when a mass develops
causes concern.

TlaRelatzm%’ ip of Bizarre Nuclear Forms to the Persistence of 1ATS in Pa
Treated for and y

Although we partially remove or partially destroy the excessively fu
thyroid in Graves'’ disease to correct hyperthyroidism in man, the unknown
force that makes the thyroid overactive probably continues for a time. T
stimulus in its effect may be comparable in some respects to the stimulus
created by giving antithyroid drugs to normal rats. We know that antit]
treatment to rats previously treated with 1311 makes the bizarre nuclear
much more evident. The reason why we find bizarre nuclear forms in some
treated human thyroids and not in others may be because of the contimued s
to hyperplasia in some of the patiemts. Although we must admit we are nc
convinced that the long acting thyroid stimulator (LATS) is the mechanism
drives the thyroid in Graves' disease, it is demonstrable in at least ta
these patients before treatment.
in our laboratory. Although, as ctated above, we had no opportunity to cob
radiated human thyroid tissue durirng the past year and to carry aut our
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studies with special attention to the occurrence of bizarre forms in such }

when the opportunity does arise we expect to see whether the presence of
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We have the LATS assay method fimly esthbli
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the serum has any relationship to the bizarre nuclear forms fand in some|human

thyroids which have not been too seriocusly damaged from 13171,




