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Obeervations have continued in a variety of areas in both ~.o. nd ajd ’
as previocusly outlined and repartad in great detail one year ayo

wmdulzmmmwmmwmﬂmmﬁ” .

We continue to collect very detailed data on selecteu patients trea
1311 for hyperthyroidiam so that the clinical effects of the 131I can ul
be relatad to the behavicr of 1311 that was cbeerved in that indivichal.
done in an effort to get a better understanding of why the effective doss
sﬁmmdgmofﬁwmmﬁsanmsomblefmmﬂdnlm'
mmdﬂmdcm,Mmmmbejmmffm
under control, we still obeerve far too high an inciderce of

y » not weeks or months, but years after the radiation is deli
&uﬂam&mmmdmcfmuuﬂmm
hc@xtal,t!r‘emanowa-nm ty to study selected patients in great detp
‘nnfonamgobsuwnasmm 1) Careful pretreatment characteriiza
of the gland and the patient, not only with respect to the uptake of a tho
mI,hnametyofobsuvaﬁasmfmmtmyaphmdaffm
patients. 2) Determinaticn of the amount of the treatment dose taken uf by the

determine the disappearance cuxrve of the isotope from the gland. 3) i
cbservations an the concentration of 131I in the serum as it relates to t
thyradd at given times. 4) Determination of the extractable and
fractions in the blood (butanol) and in some cases the serial quantitad
determination of iodinated campounds in the serum as the radiaticn effe
place. S5) Similar observations are made on the total winary excretim
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— ——— s it SApELLRIICE, A BMALL trace dose of 4941 in addition to ¢

mwm:“mbungimmﬁuuﬂmhfm howrs befcre sa 1ce.
Autorediogrephs pro-wred from microscopic sections promptly tertm

of the thyroid ser:* <o identify any local areas in the gland where 13

utilizarion is dit’..ont from the rest of the gland. Because of the shirt half
life of 131I, this - sotope diuppunfmthmiampdcmtimafm

or three months. .mmwmmmm CIO8Ce secticns,

ﬁmmmwmmlmwmmymm thz
tiated thymidins. Subsequent comparison of the two autcradiographs fror
microscopic sections,which are almost identical reveals two types of amatio
about the sames cluster of cells which appear in both preparations. '

We have ssveral large groups rats whose thyroids have been
mm’x—dnmntindoeuoflﬁ. from 0 to %0 microcuries bf 13iI.
Some of these are unier chronic stimulation with an antithyraid drug to pee
whather families of cells develop with different degrees of mitotic actiity.
Others are stimulated acutely for a few days berore sacrifice. Still othere
remain unstimilated, except for ths intrinsic stimulus which the animal |

receive as a result of diminution in hormone by the radiated thyrpid.
The rats of this strain (Charles River strain, 1947) very rerely - -
o' Al the incidence of induced by 1RI and
goi is relatively low, when lesions have been found their is
more .

Rats weighing 100-130 greams were fizst used with ultimats poor suvival,
ouing to an epidemic of pulmonary infection; however, the e@gectsd b 3 ruclear
forms and some giant nuclei, which had previcusly bauistnnmmin xcessive

amunts of clwomatin, did appsar. tany of the large nuclear forms took §p the
labeled thymidine.

More recently, weanlings were prepared by giving doses of 131X fram|2.S
Mmuomm Eachmthubmiduuifiadmits

survey of the autoradiogrephs from the current weanling rats that the sup
aurge of mitotic activity after severul sonths Tecovery, as we had prejiosuly
described in an earlier series, is confirmed. It is apparently at this time that
hypertrophy of the gland can be produced even though it carrot be producel later.




without thyroid nodularity.because the beginning of nodularity,which be
heralded by subtle a-iations in differentiation and dedifferentiation, fs not
evidentfzungmee' ~pection of the gland.

Our clinical. well as the animal ,seautosuggesttthe:ve
isanmwm'gi: - tween the amount of I which will pramote 2 cell
division (and perhs:s pxumtemap]mfamtim)arﬂﬁndoeeofnll’ will
mrtceudivisim(andpadnpsinrﬂbittmdwelcmtofamplm even
wﬂnunnmmmmmtommforalmg rimd.

Armaliesofmummsincmm Leukocytes in Man following Therdpeutd
Doses

The first published cbservations in this on chranceamal a g
ofllIfa'carcirmof the
thyroid were made under this contrect. 'meeaobsuvatimsmudef b
167minin¢dao£1311fwcarcimofﬂnﬂmcdd Not only was therd an -
acute dramatic rise in the incidence of anomalies (amounting to almost ¢ half
of the circulating leukocytes cultured at the height of the rediation effict),

:
]

but the preliminary cbeervations on that patient before the 167 m cauriks were
given showed a higher than normal initial incidenca of ancmmlies. 'mia
apparently Mmblntomcffectsfxmmaiveda-uofulltwe
had given six years bafcre. Since that tims, we have similar cpee
vations to detect clzomosamal ancmaliss in patients treated with the

therapeutic doses (five to fifteen millicuries) of 13lI for Graves' diseabe.
Some mwmwmwmaul of this
renge, bhut from owr gradually accumilated exper.ence under this contrect,|there

dmﬁm&mmhadm.alagsdﬂuuwnivem ol -
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a chronceame, which may be & -‘

publishad the first werk. The significant featire of the . is
t show that there is a surge of ancmalies in a large cbservatichs an
the same patient, and to relate this to the blood and

Tha responsible investigator has recently spent five weeks in the
mmﬁmmmdemmmm
fallout fran the thermomclear devise detonated on Bikini in March 1954.




obsaxrvations on the rodularity developing in these exposed human thyroifls seems

to be not unlike ti-° produced experimentally in animals under this .

Five additional c:: - of mdulam.tymﬁ\echgeJap people turned up injthe past
- ( ..

£

During the cc:-. ;ofth:.emcentamvey,theexposedpeopleﬂntbem
mngehpmﬁUtauc,asmnaamnymmcposethallese,mglomplete
physical examinations. This included children born after exposure to tRe fallout
The occurrence on Pongelap of rather significantly enlarged thyroids injmany of
the adolescent and preadolescent ages was most interesting. 'mese:.mi:._dv.:als

born of women who had been exposed, but these children hai been corceived
after that exposure. The significance of these goiters is d f:.cult

evmmatthmt:m,becanaeadequatedatamﬂeoccmof
aﬂmmntinﬂawm&posedpowhnmmmtavaihble,mtltm"

4]
!

10 see so many significant adolescent goiters on Rongelap in a strain off people
who are notariously free of goiter and seemingly free of adolescent enisirgeme:
inﬂﬁsiodimab\mdantemimmt. Itslnﬂdheeuplusizedtlatadolesca!t
goitersinindivxdmlsbomofexposedmﬂm,alttnxgh exposed themselves,
may have beenmﬂwxcedinuterobysubstleﬂxymxddefmemieswlﬁch ere
lingering in the mothers after all radiociodine frem the fallout was gonel. Under
mdxani:ﬂum,ﬂ:eﬂxymxdofﬂaeoffspﬁngmytavebeen fluenced in its

eu-lydevelqmem: &nhapostﬂaﬁmaeansmmhmlﬂeelyﬂmﬁnt pf a

genetic defect. Control observations must be more fully scrutinized and] expanded
to validate the abové observations, but, in the meantime, some animal experiments
are getting under way in our laboratory under this contract and will be ponsidered

Asareceutparuclpmtmﬂntmslallesgobsavaum,ﬁem

individuals, the possibility of mare minute and subtle changes in these oids
were of interest because of the cellular changes we have studied in patignts
treated with 131I and in animals studied under this comtract. With thislin mind,
all microscopic preparations previously prepared from the Marshallese oids
ﬁmkaxgelapmemmdmthmdnlargmterpmepamﬂmsfmthevm States.
With the identity of the slides unknown, the principal investi’ator revidwed
ﬂesecnmmanattmmttoldenufyﬁ:osetxssuesmuchhaﬂamefm <
Marshallese and had presumibly received appreciable docses or radlomd..ne and
those which had not (there being approximately, but not exactly, one half] from
each source). All but ane of tive Marshallese thyroids were identified aq having
radiation changes. Tmsjudgementvasbasedonmnlearc}angesast}ey bd been
observed during previous work under this contract. Only cne of the non-rpdiated
"nodular goiters' from the United States was classified as he-ing received
radiation. Although these judgements probably could not be repeated witly the
smdegmeofaoctmcy,becausetherewasmasonabledoubtinsoue The
majority were identified with reasonable certainty. The type of nodule dpserved
vasmtabas:.sfwjudgementhere Itmssuspectedthattherelssane
difference in the criteria for judgement rendered here and criteria used py some

pathologists.

The principal investigator has also been involved in the anmual examination
ofﬂ:eduldmnmtheUtah-Nevadafallmxtazea(exposedleSu)w}m
endemic goiter is present. Aweekaassperrttheneagaanthlsyearmﬂxeamml
thyroid examinations of children that had been screened from the populatign by
the United States Public Health Service screening teams. Discrete thyroid lesions,




which prampted concerin, have been removed at the University in Salt Lake (Ety.
The zprplication of - [-:. same criteria of judgement of radiation effect in thyroids
excise! from this . - Jation has revealed only an occasional thyrodid tissv

which hints at a 1. -ution effect, contrary to the judgement of some who
reviewed the micr-: .. nic preparations of these cases.
The Study of m Cl es in Human 1311

In the past year, unfortunately, there has been no patients previous)
treated with 131I for hyperthyroidism and studied extensively in our
series that has had reason for thyroid surgery. Opportunities to obtain
tissues for study occur in a random fashion and only when a mass develops
causes concern.

The Relati ip of Bizarre Nuclear Forms to the Persistence of IATS in P
ﬁtedfw%%s'@ammym'

Although we partially remove or partially destroy the excessively fu
thyroid in Graves' disease to correct hyperthyroidism in man, the unknowm pri
force that makes the thyroid overactive probably continues for a time.
stimulus in its effect may be comparable in some respects to the stimulus
created by giving ithyroid drugs to normal rats. We know that antit]
treatment to rats previously treated with 131I makes the bizarre muclear
muxch more evident. The reason why we find bizarre muclear forms in some
treated human thyroids and not in others may be because of the continued s
to hyperplasia in some of the patients. Although we must admit we are
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. We have the LATS assay method firmly es
in our laboratory. Although, as ctatad above, we had no opportunity to cbfai

studies with special attention to the occurrence of bizarre forms in such p
when the opportunity does arise we expect to see whether the presence of L
the serum has any relationship to the bizarre nuclear forms fand in some]human
thyroids which have not been too seriously damaged from 13171,




