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Our previous studies have demonstrated the significant role of sex hormones in cardiac
myofilament activity (1-3). Further experiments reported here focused on answering three
questions. 1) Can exercise training be used as an alternative for preventing changes in cardiac
myofilament activation in ovariectomized rat hearts? 2) Which mechanisms and sites of action
in cardiac myofilament activity were induced by ovarian sex hormone deficiency? 3) Does male
sex hormone play significant role in cardiac myofilament activity?

We approached the first question by subjecting the exercise groups one week after
surgery to a nine-weeks of treadmill-running program of 65-75% maximum oxygen consumption.
Results of our studies clearly indicate the cardio-protective effects of exercise training on
changes in cardiac myofilament Ca’ activation in ovariectomized rats. Alterations in
expression of Ps-adrenergic receptors and Hsp72 may in part play a mechanistic role in the
cardio-protective effects.

As hypothesized, changes in myofilament Ca’ activation after ovarian sex hormone
deficiency was found to involve the suppressed magnitude of intracellular Ca2+ transients during
cardiac contraction as well as prolongation of Ca’ decay during relaxation. These results
resemble many earlier reports in heart failure (33-38). Measurements of sarcoplasmic reticulum
(SR) ca’' uptake activity demonstrated a decrease in maximum Ca2+ uptake activity but an
increase in Ca2+ sensitivity for the uptake. These changes in SR Caz+ uptake activity is
correlated well with changes in ‘EsR_Ca2+ pump (SERCA) activity. It is therefore possible that a
reduction in intracellular Ca’ concentration induce after long term deprivation of ovarian sex
hormones stimulated many adaptive mechanisms including an increase in the amount of ;-
adrenergic receptors, and an increase in SR Cal2+ uptake sensitivity via SERCA activity in order
to maintain the cardiac function.

Besides ovarian sex hormone, male sex hormone was also found to be significant for
the cardiac function. Suppression of maximum myofilament actomyosin ATPase activity was
detected in castrated rats. However, in male rats with high testosterone level in the plasma
after injection, cardiac hypertrophy was induced. Moreover, the amount of P;-adrenergic
receptors was suppressed. Hypertrophy and reduced B,-adrenergic receptor level were also
indicators of heart failure. It is therefore very interesting to study more on the high-dose
testosterone model to explore information on the role of male sex hormones in cardiac
myofilament activity.
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