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The significant role of sex hormones in cardiac contractile activity has been reported in
a series of experiment. The present study was further focused on investigating the significance
of female sex hormones in five specific aspects, including 1) the relative contribution of acidosis
on the Ca " transients of cardlomyocytgs isolated from ovariectomized (OVX) rats, 2) alterations
in the sarcoplasmic reticulum (SR) Ca -ATPagP (SERCA) mRNA level, 3) the preventive effect
of exercise training on changes in the SR Ca uptake activity, 4) the complication of diabetes
on changes in the cardiac myofibrillar response to Ca +, and 5) the complication of diabetes on
the relationship between shifts in myosin heavy chain (MHC) isoform and changes in
myofibrillar ATPase activity.

Hypercapnic acidosis suppressed the shortening of OVX myocytes to a lesser extent
than that in shams. A larger compensatory increase in %cell shortening was also obtained in
OVX myocytes during prolonged acidosis. The elevated compensg\tion in cell shortening was
related to a hlgher amount of increase in the amplitude of the Ca transient. However, these
differences in Ca transients and %cell shortenlng were no longer evident in the presence of 1
UM cariporide, a specific inhibitor of Na ‘H exchanger type 1 (NHE,). 2(+)ur results indicate that
deprivation of female sex hormones modulates the intracellular Ca in cardiac myocytes,
possibly via an increased NHE, activity, which may act in concert with myofilament Ca :
hypersensitivity as a determinant of sex differences in cardiac function.

We have also shown for the flrst time that female sex hormones play an important role
in tztle regulation of the cardiac SR Ca uptake Significant suppre35|02ns of both maximum SR
Ca uptake and SERCA activities, but with an increase in SR Ca responsiveness, were
detected in OVX hearts. In combination with a significant downregulation of SERCA proteins
which could be reversed either by estrogen or progesterone supplementation, a significant
decrease in the SERCA mRNA level in association with the suppressed maximum SERCA
activity was further demnstrated Moreover, the cardio-protective effect of exercise training on
changes in the SR Ca uptake activity in OVX rat hearts was nicely demonstrated.

The potential interaction of estrogen and insulin on cardiac myofilament activation was
further investigated in various groups of OVX rat complicated with diabetes (DM). A similar
magnitude of suppression in maximum myofibrillar ATPase activity was detected in OVX, DM,
and DM-OVX rat hearts. Such suppressed activity and the relative reduced a-myosin heavy
chain level in DM-OVX rat could all be completelg restored by estrogen and insulin supple-
mentation. In contrast, the unique myofilament Ca hypersensitivity detected in the OVX but
not DM rat was also found in DM-OVX rat heart in which could be restored upon estrogen
supplementatlon While the amount of B;-adrenoceptors significantly increased concomitant with
the Ca hypersensitivity of the myofilament without differences in the receptor binding affinity,
changes in the amount of heat shock protein 72 paralleled that of maximum myofibrillar ATPase
activity. Thus, hypersensitivity of cardiac myofilament to Ca is specifically induced in OVX rats
even under diabetes complication and the altered expression of [;-adrenoceptors may, in part,
play a mechanistic 59'8 underlying the cardioprotective effects of estrogen that act together with
the myofilament Ca hypersensitivity in determining gender differences in cardiac activation.

Keywords: female sex hormones, exercise training, intracellular calcium, SR Ca2+ uptake
2+
activity, SR Ca -ATPase activity





