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Abstract - The present study was carried out to evaluate the morphological changes in the
degenerating primordial follicles induced by 7 -radiation. The prepubertal female mice of three
weeks old ICR strain were whole-body irradiated with a dose of LDsoge (8.3 Gy). The ovaries
were collected at 0 h, 3 h, 6 h, and 12 h post-irradiation. The largest cross sections were
prepared with histological semi-thin sections and then observed microscopically. The ratio of
normal to atretic follicles was reduced significantly after 6h post-irradiation. At 6 h
post-irradiation, the number of degenerated primordial follices increased. Germinal vesicles
disappeared, and lipid droplets increased. No more ooplasmic membranes were seen. Granulosa
cells became round in shape, and apoptotic cells started to appear. The ratio of normal to
atretic follicles in the control group was 62.50 %. The ratio decreased with time after irradiation.
The ratio decreased down to 51.61 %, 48.97 %, 11.11 %, and 7.14 % at 0 h, 3 h, 6 h, and 12
h, respectively. Taken together, ionizing radiation acutely induced the degeneration of primordial
follicles. The patterns of degeneration are 1) apoptosis of one or more granulosa cells with
relatively intact oocyte, 2) apoptosis of ococyte with intact follicle cells, or 3) apoptotic
degenerations of both cells. The present study can provide morphological clues for the
identification of degenerating primordial follicles.
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Table 1. Criteria for the identification of normal and atretic primordial follicles used in the present

experiment
Objects Normal Atretic
Granulosa cell shape Flattened Irregular, apoptotic
Cerminal vesicle Round Irregular, absent

Ooplasmic membrane
Ooplasm
Basement membrane

Nucleolus

Clear, regular
Even, clear

Clear, regular

Clear

Unclear, irregular
Uneven, unclear, dark
Unclear, irregular

Unclear
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Fig. 1. Microphotographs of primordial follicles in the irradiated or the control immature mouse
ovary. The largest cross sections of the whole ovarian slices were observed in the present study. A, Normal
primordial follicle in the control mouse; B, primordial follicle with the pyknotic or apoptotic oocyte and
granulosa cells at 6h post irradiation; C, primordial folticle with a damaged but relatively normal oocyte
and a pyknotic or apoptotic granulosa cell at 6h post irradiation; D, primordial follicle with remnant of
oocyte, and filled with granulosa—like cells at 6h post irradiation: E, primordial follicle with only two granulosa
cells in the control mouse ovary; and F, primordial follicle without oocyte and two pyknotic or apoptotic
granulosa cells at 6h post irradiation. Arrows, basement membrane; white block arrow, oocyte nuclear
membrane; thin arrows, granulosa cells;, white arrow heads, apoptotic or pyknotic granulosa cells; arrow
heads, apoptotic or pyknotic oocyte nucleus. Bars, 10um.
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Fig. 2. Changes in the percentage of normal to atretic
primordal follicles in the control and irradiated mouse
ovaries. The experimental animals were irradiated for 2 hours.
Hour 0 means the starting point of sacrifice of the animals right
after irradiation. The number of animals was 5 in a group.
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