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Carcinogenicity of‘J31 Relative to Age at Exposure

NOTICE
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their contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes any
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2 kb X pleteness or usefulness of any information, apparatus,
Pacific Northwest Laboratories product or process disclosed, or represents that its use

would not infringe privately owned rights,

Richland, Washington 99352

There have been a number of epidemiologic studies which suggest
that the thyroid glands of children are more susceptible to the car-
cinogenic action of radiation than are the thyroids of adults. There
have been a number of studies to evaluate the carcinogenicity of
radioiodine in various animal species but the quantitative relation-
ships between age and thyroid tumor development has not been defined.
The present study was undertaken to establish these relationships “in
the rat. |
The experiment was performed in five increments, separated by
about 4-6 weeks. For eéch subset, adult rats of the CD strain were
purchased from the Charles River Breeding Laboratories. As shown on
the FIRST SLIDE some of these were retained for use as adults, while
others were mated to provide rats for the younger age groups. e
A solution of carrier-free 1317, in NaOH. was diluted to M%gi%_g‘%
appropriate concentrations, with resulting pH values of 8 to 9, and
used for exposure of the experimental animals. SLIDE 2 - The adults
and weanlings were exposed by stomach tube, receiving 5 daily doses
(Table 1). The mothers of the rats in the newborn and prenatal groups
were exposed to the same doses as the experimental adults, so that the

experimental animals received the 131 through the milk or through a
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combination of cross-placental trénsfer.and milk.
The highest dose qsed-in'the adults was expected to prbduce a
" ‘moderate degree-of morpho]ogic'and physio]ogic change in the thy:Bid
g]anas, Wh11e~thezmedium dose was selected to be below the threshold
 for subacutely demonstrab]e‘oveft change. This dose was further re-
duced by a factqr ofv15.to obtain the Tow dose. The weah11ng animals
received approximately the sahe doseé; on a uCi/g body weight basis.
Itlwas Anticipateq‘that the youngest animals would be more susceptible
;to.the carcinogenic-action of radiation; SO a 10Wer range ‘of doses to
the thyroid g1and was used. For convenience, at each age these doses
were desfgnated'aS'"1ow", "medium", 6r "high". o
: There were abproximate]y'so rats of eaqh sex in eacH age-dose
- group. We planned oﬁ a control group of approximately twice this- size,
i.e., 100 males and 100 fema]es,~distributedoner thé four age groups;
In all cases, the control animals.or their mothers received a éompdrab]e
solution not containinghfhe radioiodine. -

These rats were fd]iowed until death or until thirty mohths of age,
at which tiﬁé‘they were sacrificed. Skiplseria1 sections of the.thyroid
and pituitary glands were prepared by routine techhiquésAand examined
hfsto]ogica]]y. The animals which were sacrificed at 30 months of
age received a tracer.dose of .iodine-125 twentyffour hours prjor to
sacrifice, and the incorporation in the thyroid g]énd was determined
at sacrifice,';At thé compTetioﬁ of the exposure of the experimental
animals in the carcinogenesis study, additional grdups of animals of
each age were éxboséd to the same doses and sacrificed at intervals.

The thyroia glands were removed, weighed, and the activity of 131]
Qetermined by gamma-counting;_,The radiation doses to the.thyroids were

calculated, correcting for non-absorbed beta particles.
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ESLIDE 3 shows the calculated radiqtion at the.medium dose_]evé],

The,radiatjon ddses'were.not comp]etefy proportional to the ad-
ministered dosés,.and.fel] off at high radiation doses.‘ At each ad-
ministered dose level, the adu]ts received somewhat more than twice
as great a radiation dose to the thyroid as did weanlings. The pre-

natally exposed animals, which also received further 131] in the milk,
‘received a_slfghtly lower dosé than did the weanlings, and those ex-
posed neonafaiiy réceived an even smaller dose. .

‘The effect of the'adhinistered dose of 1311 on the 1251 uptake

of the thyroids of the rats which survived to 30 months'of age 1§
~ shown in SLIDE 4. In the adu]ts, the ﬁedium dose, which gave 2000"
rad, decreased uptake s]ight]y,iwhile the high dose or about ]6;6
rad decreased uptake to'28% ofAcontrol'upfake. In the weaniings, -
thyroid function was unaffected by any dose other fhan the .highest,
abdut 5400 rads, which decreased uptake to about 44% of control
]eve]s. fn those expogéd prenatally, 3400 rad - the high dose - re-
. duced uptake to about 70%. In the newborn animals, the medium dose
~decreased function slight]y, but the high dose, which gave only 2200
rad,'redUCed~uptake to.on]y 57% of control va]yés.

There Was no sex difference in the development of thyroid tumors
and thé sexes were combined to calculate the incidences shown on the
NEXT SLIDE (5). In the adults the low dose, which gave accumulative
radiation dose of about 175 fad to the thyroid, produced 22% tUmqrvh
incidence and there was a fall off in incidence among the rats of the
.medium and high dose groups which received about 2,000 and 17,000 rad,'
' ~ respectively. In -the weanlings, 50 rad, Which correéponds to the low

dose, s]ightTy.increased'tumor incidence, 700 rad produced a marked
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increase to 40% while}the high dose, which gave about 5500 rad, re-
sulted in a lesser 1ntidence;'-A1though not sfrict]y comparable, this
would suggest that thé weanling was_moke sensitive than was the ;Hult.
Both the low dose and controls had a similar incidence in the new-
born group with a sharp rise to 33% at the medium dose or-280 rads,
With é,drop to control 1éve1s at 2200 rads. Even the low‘dose, which
o deTiyered 40 rads, markedly increased incidence in the prenafa]]y ex-
, bbsed'animé]s with nb‘drop fn 1nqidénce at Higher.doses. |
A number of pituitary tumors were noted in both the control and
the experimental an{malg, SLIDE 6. A]thoygh all types'of bituitary
tumors were combined for thi§ tabulation, about 2/3 of the tumors have
been diagnosed as chromophobe adenomas. In addition,‘é large number of
animals, cdntro]s included, showeq cysticfen]argement of the pituitary

with marked hemorrhage.
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I EXPOSURE LEVELS =

Dby .-

. | Adults :
Exposure_. & Mothers of == «=.
Level Prenatals & Newborns Heanlinas
uCi/day | Total uCi uCi/day | Total yCi
Low 0.2 1 © 0.05 0.25
“Medium 3 15 0.75 3.75
High 30. 150 7.5 37.5
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