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SUMMARY

Histological observations were performed on the structural changes occurring during the atresia
of ovarian follicles in Japanese serows, especially on a final phase of the atretic process of the
vesicular follicles.

Examined were the paired ovaries removed from 25 female serows captured in December 1981 and
December 1982, in Gifu Prefecture. The animals were divided into 5 age classes containing 5
individuals each : 0.5, 1.5, 2.5, 4.5-6.5, and 11.5-17.5 years old, respectively. Age of animals was
determined on the basis of dental features. The ovaries were fixed in formol, embedded in paraffin,
sectioned and stained with haematoxylin-eosin, PAS-haematoxylin and other solutions.

The most remarkable changes were observed on the basal lamina of the vesicular follicles.
Around the time when the degeneration of the majority of granulosa cells following invasion of the
connective tissue cells occurs, the basal lamina shows signs of hyalinized thickening. While in-
creasingly thickening, the hyalinized lamina contracts, showing a meandering contour, towards the
antral cavity. Even after all the other cells in the collapsed follicle are replaced by the connective
tissue, the thickened hyalinized lamina alone remains unabsorbed. Ultimately, the laminae are left for
long in the stroma as a mass of undulating hyaline fragments. In many animals over 1.5 years old,
such fragments are deposited by calcium salts. Polynuclear giant cells are often found in the calcified
area.

The atretic process from the degeneration of the granulosa cells to the calcification was divided
into 5 stages, mainly based on the changes of the basal lamina, taking account of the degenerative
changes in the granulosa layers as well as the fibrosis within the antral cavity. Using the ovarian
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sections cut across the maximum diameter, all the atretic follicles were observed according to the
classification and frequencies of different stages were calculated. From the results obtained, it was
demonstrated that with the advancing age a sum of the frequencies of stages I, II and III is reduced,
whereas that of stages of IV and V is increased. The highest frequency of stage V, which is
characterized by the calcification of thickened basal lamina, is found in the age class of 11.5-17.5 years
old, although there is individual variation. It might be supposed, therefore, that age plays an
important part as a predisposition to calcification. The calcium deposition encountered in the
material under study seems to be a form of dystrophic calcification occurring secondarily in the dead
vesicular follicles. The authors have found no report on this type of calcification in any other animal
species. Therefore, the phenomenon described may be characteristic of the Japanese serow.
' Res. Bull. Fac. Agr Gifu Univ. (49):283— 290, 1984.
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Fig. 1. Stages of atretic process of vesicular
follicles

Main findings at every stage are summarized as
follows :

Stage I : The granulosa layer cells are degenerate
and only several layers survive. Sometimes,
many macropages and few fibroblasts are present
along the luminal surface of the antral cavity.

(Fig. 3)

Stage I : The granulosa cells are absent or almost
disappeared. The connective tissue cells, mainly
the fibroblasts, are found along the luminal sur-
face of the antral cavity or free within the an-
trum. Hyalinization occurs in the basal lamina.
In some cases the basal lamina shows partial
slight contraction. (Fig. 4)

Stage III : The granulosa layers are utterly extinct,
and the antral cavity is complepely filled with the
connective tissue. The basal lamina begins to
contract, showing a meandering contour, towards
the antral cavity. With the increasingly promi-
nent contraction, the antral cavity becomes nar-
rower. In some cases, the hyalinized laminae are
absorbed in places, and the connective tissue
fibres within the cavity begins to connect with
those outside the cavity. The cells of the theca
interna show all the various grades of fibrosis
and hyalinization. (Fig. 5 and 6)

Stage IV : With the progressive absorption of the
hyalinized lamina, the areas organized by the
connective tissue are steadily expanded. Conse-
quently, the fragments of hyaline basal lamina
are scattered among the connective tissue cells.
The theca interna cells cannot be able to dist-
inguished from the stroma cells. (Fig. 7)

Stage V : Changes similar to those in the preced-
ing stage become more serious. In addition, the
fragments of hyalinized basal lamina are deposit-
ed by calcium salts. (Fig. 8)
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Fig. 2. Average frequencies of stages of
atretic process of vesicular follices— for each
age class

The parenthesized numbers show total num-
bers of atretic follicles observed.
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Table 1. Number of animals showing calcification
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Explanation of plate

Fig. 3. Degeneration of granulosa layer (Stage 1) : Degenerate granulosa cells floating within the antral
cavity. x480, H-E.

Fig. 4. Slightly thickened, hyalinized basal lamina (Stage II) : The granulosa cells are shed leaving the
basal lamina exposed to the antral cavity. The theca interna cells are arranged centripetally
towards the antral cavity. x120, Azan.

Fig. 5. Proliferation of fibroblasts and beginning of contraction of hyalinized basal lamina (Early stage
1. x120, H-E.

Fig. 6. Prominent contraction of hyalinized lamina (Stage III) : Note the meandering contour. X120, H
-E.

Fig. 7. Fragmentation of hyaline basal lamina (Stage IV). %120, H-E.

Fig. 8. Calcification of hyaline fragments and appearance of polynuclear giant cells (StageV). x480, H
-E.
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