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    Abstract
Background Localized and total body irradiation are used to treat certain cancers and also used prior to transplantation of stem cells or organs. However, the use of radiation also induces collateral damage to the cells of healthy tissue. Although the acute damage of radiation to oocytes is well known, the long-term effects induced by radiation to stromal cells and their relationship with age are still unclear.

Methods A total of 206 two-month-old female mice were whole-body exposed to gamma rays at doses of 0, 0.5, 1, 2, or 4 Gy, respectively. The mice were sacrificed at 3.5, 9, 12, or 18 months of age and pathological changes including cysts and tumors were assessed in the ovary and other organs.

Results The overall incidence of visible pathological changes of mice receiving irradiation was 33.7% in the ovary, but much lower in the liver, spleen, lung, thymus, and skin. Among these, the ovarian cyst formation rate was 24.7%, and tumor lesions were 10.2%, respectively, compared to 5% cyst formation and no tumor lesions among control, unirradiated mice. Statistical analysis showed that cyst formation was age, but not dose-dependent, whereas the formation of tumor lesions was dependent on both age and radiation dose. Pathology analysis indicated that most ovarian cysts originated from follicles and both tumor lesions analyzed originated from granulosa cells.

Conclusion Ovaries are highly susceptible to the effects of radiation. Long-term damage is increased after total body irradiation in mice, manifested by higher incidences of cyst formation and tumor lesions. The ovarian stromal-derived granulosa cells might play an essential role in these changes.
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