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Abstract

Background: Long-term human habitation in space, enabled by advances in space travel, may
impairthe function of various physiological systems. Given the critical need to maintain astronauts’
health during and after missions, this study investigated the effects of simulated weightlessness
using a hindlimb unloading model in female rats, focusing on reproductive system function.
Materials and Methods: Twenty Wistar rats were divided into two groups: a control group under
normal gravity and a simulated weightlessness group subjected to hindlimb unloading for four
weeks. Post-intervention, blood estradiol levels, ovarian size, and follicular status (primordial,
secondary, Graafian, antral, and corpus luteum follicles) were assessed.

Results: The weightlessness group exhibited a significant increasein estradiol levels,accompanied
by a reduction in ovarian size and a decrease in the number of secondary and Graafian follicles.
However, the numbers of primordial and antral follicles, as well as the corpus luteum, did not show
significant changes.

Conclusion: The results indicated that simulated weightlessness negatively impacts ovarian
function and follicular structure. This may affect the fertility of female astronauts. These find-
ings underscore the importance of rigorous monitoring of reproductive health during space
missions and the development of preventive strategies to mitigate the physiological

disruptions associated with weightlessness.
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