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Thyroid function .s iuhdbited and the thyrotropic function of the pituitary increased in rats with tumors
induced by 9,10-dimethyl-%,2.5enzanthracene. Administration of chlorpromazine to normal animals inhib.
its absorption of I'3! by the thyroid and stimulates production of thyrotropic hormone by the pituitary, Chlor-
promazine has no such effect in rats with tumors,
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Many investigations have been made of the endocrine system of animals during tumor development,
Investigation of the thyroid of animals with tumors and of cancer patients has shown that in most cases tu-
mor development is accompanied by irhibition of thyroid function [3, 5, 8, 9, 11, 13, 17-20}].

The object of the present investigation was to study the mechanisms lowering the thyroid function of
animals with induced twmors. For this purpose the system regulating thyroid function was influenced by
chlorpromazine, which lowers the activity of the reticular formation and inhibits the function of the neurow
secretory nuclei of the hypothalamus, thereby depressing endocrine gland function [6, 7].

EXPERIMENTAL METHOD

Tumors were induced in a group of male rats weighing 120-140 g with 9,10-dimethyl-1,2-benzanthra-
cene (DMBA). The carcirogen was injected subcutaneously in the dorsal region in a dose of 2 mg/100 g
body weight. Refined sunflower oil was used as solvent., Six months after injection of the carcinogen, the
animals which had developed sarcomas were divided into 2 groups. Group 1 (9 rats) received chlorproma-
zine in a daily dose of 5-7.5 mg/100 g body weight in 2 intramuscular injections {Expt. 1), while the animals
of group 2 (8 rats) received no chlorpromazine (Expt. 2), Control rats received an injection of the solvent
only at the same time as the experimental animals rececived the carcinogen, Some of these animals (10 rats)
received chlorpromazine along with those of experiment 1 (control 1), and the rest (10 rats) received no
chlerpromazine (control 2),

The state of the thyroid was judged from structural (index of cell height of the thyroid epithelium and
relative weight of the thyroid glands) and functional {(absorption of radioactive iodine given 4 h before sac-
rifice by the thyroid gland) indices. 1! absorption was determined by the PS-5M "Volna® scintillation do-
simeter and expressed as a percentage of the injected dose, The thyroids were fixed in Zenker-formol and
embedded {n celloidin-paraifin, and sections were stainea wich azan,

The thyrotropic function of the pituitary was determined by a biological test based on the character
of the thyroid response of guinea pig. injected with pituitary homogenates of the groups of rats to be studied,
The *index of cell height” of the thyroid epithelium was determined at the same time,

The numerical results were subjected to statistical analysis,
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23 EXPERIMENTAL RESULTS
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§£ It may be-concluded from a comparison of the results of
Z experiment 2 and contro} 2, shown in Fig. 1, that the develop-

7 ment of induced tumors is accompanied by inhibition of thyroid
s function and an increase in the thyrotropic function of the

%

{' pituitary,
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2 Data in the literature regarding the possible inhibition of
;"7 thyroid function in animals with induced tumors {4, 12] were

§ thus confivmed. The thyrotropic function of the pituitary of

g these animals, judging by the absence of reporis in the acces-
g‘ sible literature, was evidently investigated now [or the first time,
. The inc: ease in thyrotropic function of the pituitary which
‘; [ was discevered may be interpreted as secondary, dependent on
It primary inhibition of thyroid function by the same devcloping

tumor. This inhibition may result from the injurious action of
tumor metabolites both on the hypothalamie centers regulating
thyroid function and directly on the thyroid cells.
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Fig. 1. Indices of thyroid function and
thyrotropic function of the pituitary of
experimental and control rats receiving
chlorpromazine. 1) Control 1; 2) con-
trol 2; 3) experiment 1; 4) experiment
2. a) Absorption of radioiodine by the
thyreoid (in 3); b) index of cell height of
thyroid epithelium (in p); c) relative
weight of thyroids (in mg); d) thyrotropic
function of pituitary. Height of thyroid
epithelium of recipient guinea pigs (in p).

Although administration of chlorpromazine, judging from
the absorption of radioactive iodine (comparison of control 1
with control 2) caused inhibition of thyraid function (P < 0.01),
the morpholegical picture (index of cell height and relative
weight of thyroid glands). suggested some stimulation of the
function of this gland (differences significant P < 0.05 and -
< 0.01), The problem of thyroid function in this particularcase
thus requires further investigation, In normal rats receiving
chlorpromazine (control 1} a pzrallel increase in thyrotropic
function of the pituitary was observed, These results do not
agree with those obtained previocusly [2, 7, 15, 16], presumably
because of differences in doses and in duration of administration of the preparation. However, data analo-
gous to our own can be found in the literature {14].

We consider that the increase in thyrotropic function of the pituitary is a secondary reaction to the
inhibition of icdine uptake for synthesis of the thyroid hormones by the gland as a result of chlorpromazine
administration, This may exp’~in the injurious action of chlorpromazine on the hypothalamic centers regu~
Jating the iodine metabolism ~. the thyroid gland,

The structural changes in the thyroid of animals receiving chlorpromazine demonstrate that under
these experimental conditions the thyroid retains to some extent the ability to react to increased production
of thyrotropic hormone. It may thus be postulated that the reduced incorporation of radicactive jodine in
the thyroid following administration of chlorpromazine is effected via the hypothalamus, bypassing the pit-
uitary, by a parahypophyseal or para-adenchypophyseal pathway [1, 10}.

Administration of chlorpromazine to animals with tumors (Expt. 1) did not change the level of thyroid
function or of the thyrotropic function of the pituitary, which had come under the infiuence of the developing
tumor, The areactivity of this system in animals with tumors to the action of chlorpromazine was thus
demonstrated,
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