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Abstract - This study was carried out to evaluate the biochemical and morphological effects of
ionizing radiation on mouse ovarian follicles. Immature mice (ICR, 3 week-old) were irradiated
with a dose of LDyyso at KAERI. The ovaries were collected after 6 hours, 12 hours, 1 day, and
2 days post irradiation. With the morphological basis of the histological staining with
hematoxylin-eosin, immunohistochemical preparation using in situ 3-end labeling was evaluated.
Flowcytometric evaluation of DNA extracted from the whole ovary was performed. The
percentage of Ay (subpopulation of cells with degraded DNA and with lower DNA fluorescence
than Go/Gy cells), apoptotic, cells in the cell cycle was significantly higher in the irradiated group
than in the control group. The number of in situ 3-end labeled follicles increased at 6 hours
post irradiation. All the analyses represented that the ionizing radiation-induced follicular atresia
was taken place via an apoptotic degeneration. Such a degeneration underwent very fast and
acutely. Therefore, it is concluded that the radiation-induced follicular degeneration is, like the
spontaneous atresia, mediated by an acute apoptosis of follicular granulosa cells. Flowcytometric
evaluation of cell cycles can make the role for quantifying the atretic follicles and understanding
the mechanism of the radiation-induced cell death.
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Fig. 1. Histograms of DNA extracted from granulosa cells of the immature mouse ovaries. Total
DNA was extracted after 6 hours from the control (A) and the irradiated mouse ovarian granulosa
cells (B). The percentage of granulosa cells containing sub-dibploid amounts of DNA (% Ag cells)
and the distribution of cells in the stage of the cell cycle were determined by DNA fluorescence
flow cytometry of propidium iodide (Pl)-stained nucleus of paraffin embeded cells. Total 1x10°
cells were counted with at least 5 times per the experimental group. Region 1 represent the
portion of the granulosa cell population containing sub—diploid level of DNA (Ap). Region 2, 3, and
4 represent Go/Gi, S, and Go/M stage of the cell cycle, respectively. Note that region 1, which
means the apoptotic cell cycle of granulosa cells, showed an acute increase at 6 hours post
irradiation.,

Table 1. Immunochistochemical detection of apoptosis by TUNEL in the irradiated mouse ovaries.
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Fig. 2. Percentage of Ag cells in the normal and
irradiated mouse ovarian granulosa cells. Mice
were irradiated and the ovarian granulosa cells
were analysed by a flowcytometer. Percentage of
Ay cells in the irradiated mouse ovarian
granulosa cells (R) became higher than that of
the control (C) at 6 hours post irradiation, and
gradually decreased thereafter. h, hours; and d,
days.
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Fig. 3. Microphotographs of 7y —irradiated
immature mouse ovaries. After 6 hours post
irradiation,  ovaries were  stained with
hematoxylin-eosin (A) and in situ 3'-end
labeling (B). Original magnifications, x40. Open
arrows, normal follicles; black arrows, atretic
follicles.
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