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as previocusly outlined and reportad in great detail one year ayo.
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We continue to collect very detailed data on selecteu patients treagect with
UIIfu-Wﬂmdimsoﬂutﬂnclinimldfmoftheuucanul
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esﬂmmdmafﬂmomﬁmnusomhhfmi:ﬂwmw'
Inspzmofﬂmﬁcm,mdtmmlmlmmbejmaxffm
under control, we still cbeerve far too high an inciderce of

y » NOt weecks or months, but years after the radiation is deli
Sa.uﬂnmspmsmlgumnmzsmdmcfmuuﬂmm
hospital, there is an oppartunity to study selected patients in great detp
nnfoummoheuwnasmm 1) Careful pretreatment characterip
of the gland and ﬁapanmt,mtaﬂymmmpwtmﬁnuptaknofa
mI.Mavmctyofobsuvaﬁasmfmﬂutmyaplamd;ffm
patients. 2) Determination of the amount of the treatment dose taken up] bw the
thyraid, f%gamwmmly?mmmmmm
determine disappearance curve the isotope from the gland. 3)
cbservations on the concentration of 131I in the serum as it relates t
thyraid at given times. 4) Determination of the extractable and
fractions in the blood (Ixrtanol) and in some caseg the serial i
dammmtimofmdimmdmﬂsmthsmasﬂnmduﬁmeff
place. S) &mmohsmmnmsmmdemﬂnmlmmym

Obeervations have continued in a variety of areas in both —u. m«fﬁm;.
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—- —— s waaaie SApuLLMIICH, 4 BMALL tYece dose of +94] in addition to the
mﬁmw&n“mmummﬁumrmma?fmu ice.
Autorediogreaphs proe-ured from microscopic sections promptly after the rymova
of the thyroid ser: <o identify any local areas in the gland where 131

%ﬁxhﬁtcmﬁmmmdmm Bmmofthc&f it half
e this wmpedimppansfmﬂumicmmpdcmﬁm tgr two
wﬂuumﬂ’:h ww autorediogrephs then prepared from other microeco secticns,

:.1 mﬁnuuo.dmmmmtwinmmymm the
tiated thymidins. Subsequent comparison of the two autcradiographs fror
microscopic sections,which are almost identical reveals two types of injamatic
about the sames cluster of cells which appear in both preparations. '

receive as a result of diminution in hormone byth-ndhud dd.
The rats of this strain (Charles River strain, 1947) very rerely - -
tunce's . Although the incidence of induced by iRI and
goi is relatively low, when lesions have been found their is
more .

Rats weighing 100-130 grems were fizst used with ultimats poor suvival,
ouing to an epidemic of pulmonary infection; however, the expsctsd b » nuclear
forms and soms giant nuclei, uﬂchhndpmvimlybwsmmminw

E

anounts of clwomatin, did appsar. Hany of the large nuclear forms took §p the
thymidine.

iore recently, weanlings were prepared by giving doses of 1311 from|2.5
Mmuomm Bmhmm?bwlidmtiﬁadmits




Our clinical well as the animal s Seem to suggest that there
is a narrow - tween the amount of I which will bNo
division (and 3 neoplasm formation) and the dose of 1311 will
prevent cell division (and perhaps inhibit the of a neoplasm}] even
though the cell lives on and can continue to make hormone for a long td
Arcmalies of Chromoscmes in Circulating lLeukocytes in Man following Therdpeuts
voses

The first published cbservations in this on chranosamal & 2

indmulatinglaﬂcocyusfonmdnghmduesotlnfwmﬁmof
thyroid were made under this contreact. These cbservations were made follp
167minm:lud13llfwcarcimdﬂuﬂmoid Not only was therd an -
acute drematic rise in the incidence of anomalies (amounting to almost ¢ half
of the circulating leukocytes cultured at the height of the rediation effpct),
but ths preliminary observations on that patient before the 167 millicuriks were
given showed a higher than noxmal initial incidence of ancomlies. '.mia
apparently mwMfoecufxmmaiwduaaoflnttwe
had given six years before. Since that tims, we have attempted similar cpee:
vations to detect clrompeamal ancmaliss in patisnts treated with the usus
dmudzm(fiwtofiftmnﬁ.niaz'iu)afmlfw&m'

mwmmmwmanl ‘of this
gredually :

shown t occoxr. The maximal ocourvence of serious clromoscmal abnormelities,
s\:hudmm,mfm,m,mmhapukofastmzum is is
approximately a two-fold increase over pretreatment counts. 7T.oe abno fties
mfatndtnlnumﬂmmhhlyammnblammduraxarddo .

include clramatids o Ixeaks in ane leg of a clroncsome, 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. candidste, has been collaborating on fhis
mofmukdmﬂamdm.mmmmymdﬂxmie

publishad the first work. 'nnsi.gnficmtfmofﬂzmmml is
™ show that there is a suge of ancmalies in a large series ofobserva'm
aumpxdam,aummmu@smmwmmmdlnrm,
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Tha investigator has recently spent five weeks in the Margha
mmmmdemmmnWm e
fallout from the thermomclear devise detonated on Bikini in March 1954. The




obsavations on the rodularity developing in these exposed human thyroifls seems
to be not unljke ti-° produced experimentally in animals under this .
Five additional c:: - of mdulmtymﬁxenge]ap people turned up in|the past

£

During the cc:-. ;ofth:.amomtmey,ﬂnexpoeedpeoplethatbem
mRongehpandUtemk,asmllasmnymmtpoeed}hmhaﬂese,mgi oanplete
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. 'mesemdi:.duals
were born of women who had been exposed, but these children hal been cofceived
some years after that exposure. The significance of these goiters is d f:.cu.'l.t
to evaluate at this time, because adequate data on the occurrence of addlesce:
aﬂargmntinﬂamexpoeedpopﬂanmzsmtavaﬂabh,mnm'ing

toseesomays;gnfmntadolescerﬁgoﬂmoangelapmastrmnpeople
gmammtm-mlyfmeofgmterandsemnglyfmeofadom L ergeme:

in this iodine abundant environment. Its}nn.dheen;iasizedtmtadolemt
goitminuﬂivmalsbmofexposedmﬂm,alﬁnxghmtaposedves,
may have bmmﬂuemedinutembysubstleﬂiymlddefmerﬁeswlﬁch ere '
lingering in the mothers after all radiciodine frem the fallout was gondl. Under
such an influsnce, the thyroid of the offspring may have been fluenced in its

early development. Such a postulation seems much more likely than that pf a

genetic Jefect. Cartmlobsema:tmm:sthemﬁﬂlymzeda exparded
to validate the abové obeervations, but, in the meantime, some animal experimemnts
mg@rzgmﬂwmymamlabmatorymﬂw&momﬂacta:ﬂmllbgide:ﬁd

Asamcentparucapantmﬂxelmralleseobsewaums,ﬁem

individuals, the possibility of mare minute and subtle changes in these oids
mofintaesthemuaeofﬁncellulardmxgeswehavest\ﬂiedm a:
treated with 131I and in animals studied under this comtract. With thislin mind,
all microscopic preparations previcusly prepared from the Marshallese oids
fzunl?atgelapmmmdmﬂlmdulargonevptepamnmsfrwﬂavm States.
With the identity of the slides unknown, the principal investirator reviqwed
ﬂesecnmsmanattannttoldermfyﬁmetlssuesmmhhaﬂemefrun <
I-iarsmnweandladpresmulymcelvedap;meclablndmsor radioiodine ] 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. Tlusjudgementvashasedonmnlearchangesasﬂey ad been
observed during previous work under this contract. Onlymeot‘ﬂwerm-ted
"nodular goiters' from the United States was classified as ha-ing receivel
radiation. Although these judgements probably could not be repeated witly the
same degree of accuracy, because there was reascnable doubt in some casedq 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 examination
ofthecluldmnmtheUtah-Nevadafallmtama(exposedleSu)where
endemic goiter is present. Aweekuasspentthereagamth:.syearmﬂnarmal
thyro;demratlmsofc}nldmnthathadbeenscreemdﬁmthe atign by
the United States Public Health Service screening teams. Discrete thyroid lesions,
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which praompted concerin, have been removed at the University in Salt Lake (Rty.

The zprplication of - [-:. same criteria of judgement of radiation effect in thyroids
excise! from this . - Jation has revealed only an occasional thyrodd tissv
which hints at a 1: -ution effect, contrary to the judgement of some
reviewed the micr-: .. pic preparations of these cases.

The Study of Morphc.: .o es in Human

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 ghich is
created by giving ithyroid drugs to normal rats. We know that antit] id drug
treatment to rats previously treated with 131I makes the bizarre muclear fiams
muxch more evident. The reason why we find bizarre muclear forms in some 1
treated human thyroids and not in others may be because of the continued s us

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
radiated human thyroid tissue during the past year and to carry aut our usha
studies with special attention to the occurrence of bizarre forms in such p
when the oppartunity 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,




