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CASTRATION, AND THYROIDECTOMY
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Castration and bilateral adrenalectomy cause hypertrophy of the thymus in rats and increase
the incorporation of thymidine-H? into the nuclei of epithelial cells. Adrenalectomy also leads
to an increase in the incorporation of glycine-H? into cells of the medullary layer. Castra-
tion, on the other hand, reduces the intensity of incorporation of labeled glycine. An increase
in the incorporation of glycine-C™ into the epithelial cells is observed in thyroidectomized
rats, indicating active protein synthesis.

Connections between the thymus and adrenals, gonads, and thyroid have recently attracted consider-
able attention in the literature. Conflicting results regarding the state of the thymus in the absence of cor-
ticosteroids and sex and thyroid hormones have been obtained [1-6, 8, 9, 12-14]. In these investigations
attention was concentrated on description of the morphological picture of the thymus. Only a few studies
of metabolism in the thymus after adrenalectomy have been undertaken [7, 10, 11]. However, no informa-
tion could be obtained on changes in protein and nucleic acid metabolism in the thymus after castration and
thyroidectomy.

It was accordingly decided to undertake a morphological and autoradiographic investigation of the
thymus after adrenalectomy, castration, and thyroidectomy, using labeled precursors of protein and nucleic
acids, in order to shed light on this problem.

EXPERIMENTAL METHOD

Experiments were carried out on 82 male albino rats weighing 90-100 g. The animals were divided
into 3 groups (1 — adrenalectomy, 2 — castration, and 3 —thyroidectomy), all receiving the ordinary diet.
Throughout the experiment the adrenalectomized rats were given 0.9% NaCl solution to drink. The animals
were sacrificed 2 weeks after the operation, and the thymus was removed and fixed in Carnoy’'s fluid., After
histological treatment the paraffin sections were stained with hematoxylin-eosin, Heidenhain's azan, and
for glycoproteins, and the Feulgen reaction was carried out for DNA,

For the autoradiographic studies, thymidine-H? was injected intraperitoneally into the adrenalec-
tomized and castrated rats 1 h before sacrifice in a dose of 1 pCi/g body weight. In the other series of
experiments the adrenalectomized and castrated rats received an injection of glycine-H? in a dose of 2
pCi/g body weight 3 h before sacrifice. The thyroidectomized rats were injected infraperitoneally with
glycine-C! 1 h before sacrifice in a dose of 0.5 uCi/g body weight. After fixation in Carnoy's fluid, the
tissue of the thymus was treated by the usual autoradiographic method, Sections were coated with type R
(NIKFD liquid muclear emulsion. After exposure for 1-2 weeks at 4°, the developed preparations were
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TABLE 1. Changes in Relative Weight stained with hematoxylin and eosin. The number of grains of

of the Thymus 2 Weeks after Adrenalec- reduced silver were counted in 60 fields of vision under a
tomy, Castration, and Thyroidectomy magnification of 300 times. The numerical resulis were
(M + m) analyzed by statistical methods.
Jwt, of
. o g [Lymus
Animal group © gl mg/ P EXPERIMENTAL RESULTS
6 g 1100
2 % |pody wt.) In 2 groups of animals (castration and adrenalectomy)
Control 10 | 225424 | <0,001 an increase in the weight of the thymus and widening of its
égﬁet?:llecmmy ‘3 é’(‘,ﬁ*{’; <0,001 cortical layer were observed (Table 1). The number of
Castration 13 | 371434 mitoses in the lymphocytes of the cortical layer was in-
Control 6 | 213%12 | <0,00!
Thyroidectomy 9 | 12615 creased.

Hypertrophy of the epithelial cells and an increase in
the size of their nuclei, enlargement of the Hassall's cor-
puscles, and an increase in the intensity of their reaction for

A B c glycoproteins were observed in the medullary layer. Conse-

g [ quently, the absence of sex hormones or adrenal hormones
2 *‘,E? from the body leads to an increase in activity of the thymus
%); cells, especially of its epithelial cells.

éffj The autoradiographic investigation of the thymus in
%5 § these groups of experimental rats revealed stimulation of
S § synthesis, as shown by the intensity of incorporation of

Control/ 2 Control / 2 Control 7 labeled precursors: thymidine--]’:{3 and glycine—H3. Contrast
autoradiographs of the thymus in castrated and adrenalector
mized animals revealed a more intensive incorporation of
labeled precursors than in the control, while the content of
radioactive label in the cortical layer was higher than in the
medullary layer. Increased activity of lymphoid cells of the
thymus under similar conditions has been described pre-
viously [1, 3], and for this reason attention in this investigation was concentrated on activity of the
epithelial cells of the medullary layer.

Fig. 1. Incorporation of thymidine-H3(A),
glycine-H3 (B), and glycine-C* (C) into
epithelial cells of thymus 2 weeks after
adrenalectomy (1), castration (2), and
thyroidectomy (3).

Quantitative analysis of autoradiographs of the thymus (medullary layer) showed that incorporation
of thymidine-H? in adrenalectomized rats was increased to 303 +44 compared with the control (157 + 12),
and the value after castration was 470 +43 (P < 0.01; Fig. 1). The level of protein metabolism in the
medullary layer of the thymus was estimated from the incorporation of glycine-H?: 262 + 24 in the con-
trols and 318 +5 in the adrenalectomized animals (P < 0.05). Meanwhile, after castration the incorpora-
tion of glycine-H® in the medullary layer was significantly reduced to 206 + 8 (Fig. 1). Consequently,
after adrenalectomy, increased incorporation of thymidine-H? and glycine-H? into the thymus was observed,
possible confirmation of the hypothesis that protein and nucleic acid metabolism is stimulated after ad-
renalectomy. However, after castration, in contrast to adrenalectomy, incorporation of glycine-H® was re-
duced. This can evidently be explained by the absence of endogenous sex hormones, with their anabolic
stimulating action on protein synthesis. The raised level of incorporation of thymidine-H? in the thymus
of the castrated rats is evidence of their intensified DNA metabolism.

After thyroidectomy, a decrease in the weight of the thymus was observed (Table 1). Histological
sections through the gland showed a decrease in width of the cortical layer, the appearance of pale areas
in its parenchyma, and a decrease in the number of lymphocytes and in the number of mitoses. The in-
crease in size of the nuclei of the epithelial cells, the increase in intensity of staining of their cytoplasm
for glycoproteins, and the increase in size of the Hassall's corpuscles are all evidence of high activity of
the epithelium of the thymus in adrenalectomized animals.

The autoradiographic investigation in thyroidectomized rats showed that incorporation of glycine-C4
was higher (415 +34) than in the control (293 +30, P < 0.05, Table1). After thyroidectomy, besides inten-
sive destruction of lymphocytes, hypertrophy of the epithelial cells evidently takes place and the incorpora-
tion of glycine-C! is increased, confirming the high level of protein synthesis in these cells.
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The results of the autoradiographic and morphological investigations of the thymus thus showed that
adrenalectomy and castration lead to its hypertrophy and to the stimulation of synthesis in the epithelial
cells of its medulla. Thyroidectomy reduces the weight of the thyroid and the number of lymphocytes which
it contains but stimulates activity of its epithelial cells.
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