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Morphological Changes of Radiation-Induced Atretic Follicles
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This study was undertaken to investigate the morphological changes between normal and atretic follicle after gamma
irradiation and treatment of follicle stimulating hormone (FSH). The ovaries of each group of treated immature mice were
prepared the paraffin sections after 0, 6, 12, and 24 hours (hrs) of those treatment. Hematoxylin-eosin (HE) stain, reticulin
stain, and terminal deoxynucleotidy! transferase (TdT)-mediated dUTP nick end labeling (TUNEL) immunohistochemical
stain were performed on the each paraffin sections. As the results of HE staining, the condensed nuclei of oocytes were
observed in the atretic primordial follicles, on the other hand the condensations of granulosa cell nuclei were prominent
in the atretic primary, preantral, and antral follicles. Only the granulosa cells of atretic follicle were stained specifically
with TUNEL staining but not stained in the theca cells, which suggested granulosa cells degenerated through apoptosis.
In the reticulin staining, the basement membranes of atretic follicle which was stained weakly showed irregular structure
and detachment from the follicles. The ratio of normal to atretic follicle in control and FSH treated group was about 33%
but this ratio increased rapidly over 90% in the 6, 12, and 24 hrs group after the irradiation. It could be suggested that the
gamma irradiation is the useful tool for the induction of follicle atresia and immunochistochemical staining methods are
essential in the study of follicle atresia.
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Table 1. Criteria for the identification of normal and atretic follicles in mouse ovaries observed in this study

Status of follicle”

'Primordial Primary Preantral & Antral
Normal Atretic Normal Atretic Normal Atretic
Basement membrane clear .relatlvely thick, regular unclear irregular regular irregular
regular irregular, unclear clear
GC** none apoptotic none apoptotic bodies
round shrunk, shrunken
absent or : fragmented, fragmented
Oocyte clearly . even d even J
seen apoptotic separated zona- separated zona-
GC connection GC connection
thin, thin,
even, even,
Theca - - one or hypertrophed one or hypertrophed
more more
mitotic mitotic

*Microscopic observations was carried out at a magnification of >1,000 in case of primordial and primary follicles, and at ><400 in
case of preantral and antral follicles. By the above criteria, normal and atretic follicles were identified and counted. The numerical ratio
of atretic follicles among total follicles was calculated. - mean there are no distinct characteristics in primordial follicles.

**GC, granulosa cell

(*400)

Fig. 1. Microphotographs of the mouse ovaries stained with hematoxylin and eosin (A, B, and C). The follicles were easily identified
by the staining of reticulin (D). Original magnification of panel A, B, C, and D are <400. NF, normal follicles; AF, atretic follicles; GC,

granulosa cells; O, oocytes; TC, theca cells; AB, apoptotic bodies; ZP, zona pellucida; arrows, atretic follicles.
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Fig. 2. Microphotographs representing the ovarian follicles in mouse. Normal primordial follicles were observed in panel A. The atretic
primordial follicles were identified by the heavy staining of nuclei in panel B. After the irradiation, atretic or apoptotic primordial follicular
granulosa cells and oocytes were identified in panel C. Original magnifications of panel A, B, and C were >1,000. Arrow heads, apoptotic
bodies.
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Fig. 3. Microphotographs of the immature mouse ovarian preantral follicles. The normal and atretic follicles were identified by the
staining with hematoxylin and eosin (A), and further identified by TUNEL immunohistochemistry (B). In normal follicles, mitotic cells
were shown, and no apoptotic cells were observed in panel A. Apoptotic cells were stained as brown color in panel B. Original magni-
fication: <200. O, oocytes; AF, atretic follicles; NF, normal follicles; GC, granulosa cells; arrows, mitotic cells; arrow heads, apoptotic cells.
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Fig. 4. The ratio of the atretic follicles to normal ovarian follicles in mouse ovaries. Atretic ratio was obtained by dividing of the number
of the atretic follicles to that of normal ones in a largest cross section. The data are presented as mean £ SEM. Hatched boxes indicate the
FSH-treated groups, whileas filled boxes show the gamma-irradiated groups. Control (con) groups represent the open boxes. 6 h, 12 h, and
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