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We have reported the significant role of female sex hormones in cardiac contractile
activity in a series of experiment. The present study was further investigated tf;? significance of
female sex hormones in two aspects of 1) the adaptive alterations in SR Ca uptake activity
and 2) the significance of cross-bridge kinetics in regulating cardiac myofilament activity in OVX
rats complicated with diabetes. The significance of male sex hormones on the cardiac
activation was also evaluated in three aspects, including 1) the mechanical contractile
properties of skinned fiber preparation from castrated and testostezr?ne-treated rats, 2) the
relations of cardiac hypertrophy induced by testosterone to the SR Ca uptake function, and 3)
the signaling component involves in testosterone-induced cardiac hypertrophy.

Similar suppression of cardiac SR Ca2+ uptake activity between estrogen- and insulin-
deficient conditions without additive effect providesz+clear evidence on the interactive effect of
the two hormones in regulating the intracellular Ca handling by changes both the activity and
the content of SERCA2a protein in cardiomyocytes. The significant role of estrogen in the
cross-bridge kinetics was further tested by evaluating the correlation of maximum myofibrillar
ATPase activity to various levels of a-MHC in the heart of OVX rats compared to that of
diabetic rats. Different expression levels of a-MHC in the heart of OVX and diabetic rats will be
varied by manipulating the plasma thyroid hormone by tri-iodothyronin injection or 6-n-propyl-2-
thiouracil administration. Our results indicate that estrogen, in contrast to insulin, plays an
additional regulatory role on the cross-bridge cycling kinetics through changes in the
myofilament proteins besides its effect on the expression of MHC isoforms. Our results also
confirm that insulin indirectly affects the cross-bridge cycling kinetics through the direct effect of
thyroid hormones on the a-MHC expression.

Concerning effects of male sex hormones, testosterone deprivation after orchidectomy
(ORX) induced a reduction in maximum force contraction with isoform shift of MHC toward
pathological development. In contrast, testosterone administration induced either physiologic or
pathologic cardiac hypertrophy depending on both the dose and the duration of hormone
treatment. Physiologic cardiac hypertrophy was observed only with short term treatment but
pathologic hypertrophy will be the case when the treatment is prolonged. The induction of
pathological cardiac hypertrophy was further confirmed by an increase in the content of
collagen.

Association of cardiac hypertrophy to changes in SERCA activity after high testosterone
treatment was further analyzed. Interestingly, our results show no association between SERCA
activity and testosterone-in%uced cardiac hypertrophy. It is, however, the cardiac hypertrophy
reversely affected the Ca pumping activity of SERCA indicating an adaptive change of
SERCA after prolonged exposure to high testosterone which may eventually lead to
deterioration of the heart if the high testosterone persists. The signaling components in
testosterone-induced pathologic hypertrophy of the heart possibly involve the process of
calcineurin-NFAT pathway but results are still inconclusive.
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