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Fifteen percent of astronauts are women, but the risks of space radiation to women’s reproductive health and risks of
gynecological cancers remain poorly understood. Radiation treatment for cancer is known to cause temporary infertility
and premature menopause. Premature menopause increases women’s risks for cardiovascular disease, osteoporosis, and
Alzheimer’s disease. In addition, animal studies and studies of atomic bomb survivors have shown that radiation
exposure increases the risk for ovarian cancer. Ovarian cancer has a high mortality rate and is the leading cause of
gynecological cancer deaths in women. To best protect the health of women astronauts, it is important to understand
whether space radiation has similar effects on the ovary as the types of radiation exposure that are common on Earth.
We propose to test the effects of low dose charged particle radiation (low LET oxygen and high LET iron ions), typical
of exposures in space, on ovarian follicles (the functional unit of the ovary) and on ovarian carcinogenesis in adult
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female mice. We will use histomorphometric methods to quantify the effects of charged particles on numbers of ovarian
follicles and ovarian tumor multiplicity and size. We will use in situ methods to assess apoptosis and proliferation,
measure endpoints of ovarian oxidative stress, and conduct ovarian transcriptomic analyses to identify signaling
pathways that are perturbed by charged particle radiation and which may play a role in ovarian tumorigenesis. Our
previous studies have shown that oxidative stress plays a role in and the antioxidant glutathione is protective against
radiation- and chemical-induced damage to ovarian cells and ovarian carcinogenesis. We will therefore also examine
whether antioxidant supplementation is protective against and whether genetic deficiency in glutathione increases
susceptibility to the adverse ovarian effects of charged particle radiation. Our analyses will provide critical insights into
whether preneoplastic changes in ovarian gene expression caused by exposure to charged particles are biologically
similar to those in other mouse models of ovarian cancers and identify potential targets for preventive or therapeutic
intervention. These studies will help to fill important gaps in our understanding of the effects of space radiation on
ovarian function and ovarian cancer and will lead to better ways to prevent ovarian cancer and protect reproductive
health in women astronauts. 
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