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Analysis of the granulosa cells apoptosis and the changes of
hormone during porcine follicular development and atresia
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Abstract: [Objective) This study was to analyse the relationship between the apoptotic granulosa cells
and the levels of steroids of porcine follicle during development and atresia, so as to supply experimental
data for further revealing of the regulatory mechanism of follicular development and atresia. [Method) The
whole antral follicles were isolated from porcine ovaries and classified as follows: healthy follicles, early
atretic follicles and progressed atretic follicles,then divided into 3 groups according to the follicular diame-
ter:large follicles (™5 mm) ,medium follicles (3—5 mm) and small follicles (<3 mm). The paraffin sec-

tion was prepared for porcine intact antral follicle, and the morphological characteristic of porcine antral
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follicles was observed using HE staining. The percentage of apoptotic granulosa cells was examined using
Annexin V-FITC/PI double-labeling,so was the concentrations of estradiol (E,) and progesterone (P,) in
follicular fluid of cultured above different-sized follicles using radioimmunoassay. [Result] There were lim-
ited numbers of apoptotic granulosa cells in the healthy follicles of different sizes,and the percentage of the
apoptotic granulosa cells was significantly increased during follicular atresia,especially in small follicles. A-
bout 60% of granulosa cells became apoptosis in progress atretic small follicles. In healthy large follicles,
the concentrations of E, of follicular fluid was significantly higher than that in the medium and small folli-
cles,the concentration of P, showed no difference with the medium follicles but was significantly lower
than that in the small follicles. The concentrations of estradiol (E,) significantly declined and progesterone
(P,) concentrations significantly increased between healthy and early atretic follicles regardless of follicle
size. P, /E, was less than 5 in follicular fluid of healthy medium and small follicles, but the P,/E, was less
than 1 in follicular fluid of healthy large follicles. P, /E, was more than 1 in follicular fluid of early atretic
large follicles,however,P,/E, was between 5 to 15 in early atretic medium and small follicles, when the ra-
tio was over 15,then the follicles became the progress atretic state. [Conclusion) Granulosa cells apoptosis
is the main cause of follicular atresia,the degree of which varies with the size of follicles,and small follicles

seem to be easier atretic than medium and large follicles. The concentrations P, /E, of follicular fluid can be

determined as a standard of the quality of antral follicles.
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Morphological feature of porcine antral follicle by HE staining

Fig. 1

a,b. Healthy follicles;c,d. Early atretic follicles;e,f. Progress atretic follicles;a,b,c,e. X400;d. X40;f. X100;
T. Thecal cells; G. Granulosa cells; O. Oocyte; C. Cumulus cells
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Table 1 Results of Annexin V-FITC/PI staining examination for porcine granulosa cells derived from
different-sized antral follicles %
Bt Bt BT TR SERBLAN gy g IO 41

Follicular quality Follicular size
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Table 2 The concentrations of P, and E, of follicular fluid isolated from different-sized antral follicles
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