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Abstract

Cardiac dysfunction is a major problem in the postmenopausal women. Although,
the use of hormone replacement therapy is introduced, its adverse effect is still concerned.
In this project, we aim to find the mechanisms underlying the cause of myocardial
dysfunction after deprivation of female sex hormones and then search for an alternative
treatment based on those findings. In this study, 10-week ovariectomized rat was used as a
model of female sex hormone deprivation. As hypothesized, result demonstrated that lack
of female sex hormones alters cardiac mitochondrial activation by decreasing ATP
production, but enhancing the production of reactive oxygen species (ROS). Based on first
observation, exogenous antioxidant, Tempol, was introduced to hormone deficient rats.
Tempol could prevent many cardiac changes, including myofilement activation and
intracellular Ca2+ handling, due to lack of female sex hormones. This result strengthens our
hypothesis that cardiac dysfunction after menopause is mainly induced by the increase in
oxidative stress. We then introduced natural high antioxidant product, promegranate juice,
to this hormone-deficient model, and found that seed-blended juice give a satisfied
prevention on various observing myocardial parameters, whereas seedless juice
demonstrated less effective.

Moreover, we found that lack of female sex hormones increased cardiac mast cell
activation as demonstration of high mast cell number with high percentage of degranulation.
This hyperactive mast cell might be a significant mediator of inducing myocardial alteration
after menopause. Cardiac mast cell activity was also observed in the heart of hormone-
deficit rat after eight week of regular running, one hour per day, five days per week.
Interestingly, exercise training could reduce mast cell degranulation but not the number of
mast cell, where estrogen supplement could suppress both parameters.

In conclusion, the findings from this project reveal that mitochondrial abnormality and
oxidative stress are major mechanisms leading to cardiac dysfunction after lack of female
sex hormones. The potential modulation of oxidative stress might be partly induced by
cardiac mast cell hyperactivation. The supplement of antioxidant could then be one strategy
of cardiac prevention instead of hormone therapy. Due to the suppressive effect regular
aerobic exercise on cardiac mast cell activity, it give further hypothesis that regular exercise

might associate in preventing oxidative damage in the heart of postmenopausal women.
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