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ABSTRACT
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The role of ovarian sex hormones in the Ca2+ responsiveness of cardiac myofilament
activation was studied using ovariectomized rats as a model. Measurements of myofibrillar
adenosine triphosphatase (ATPase) activity demonstrated a significant suppression of maximum
activity but a hypersensitivity of the myofilament to calcium activation. Mechanical
measurements of skinned frabeculae from left ventricle in comparison to skinned single soleus
fiber further demonstrated the cardiac specific effect of ovarian sex hormone deficiency in
inducing Ca2+—hypersensitivity of the myofilaments. These results resemble many reports on
cardiomyopathy and heart failure models (1-3) which then indicate the significant role of ovarian

sex hormones in cardiac function.

The same magnitude of Ca2+-hypersensitivity detected in pair-fed ovariectomized and
ovariectomized hearts confirms the significant role of ovarian sex hormone in cardiac activation
without any additional effect from the increase in body weight of the rats after ovariectomy.
Moreover, hormonal supplement study clearly indicates the significant role of estrogen in

preventing this Caz*-hypersensitivity of cardiac myofilaments after ovariectomy.

The mechanism and site of changes in cardiac myocytes after ovarian sex hormone
deficiency were found not to involve any physical interference of the hormones directly to the
contractile mechinery. They may, however, be related to a decrease in intracellular free Ca2+
concentration in the cardiac myocytes since injection of isoproterenol could abolish the Ca2+-
hypersensitivity of the ovariectomized hearts. An increase in density but not binding affnity of
the [B-adrenergic receptor on the cardiac membrane preparation was also observed in
ovariectomized hearts. These resuits thus indicate a possible compensatory response of the
heart in trying to restore the decrease in intraceliular free Ca2+ concentration induced from
ovariectomy. Details of meahcnism and site of changes in cardiac myofilament activation after
ovariectomy deserve further investigation which may lead to a better understanding of potential

targets for therapeutic and preventive approaches for cardiovascular diseases.
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