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ABSTRACT

The cardio-protective effect of estrogen (E;) on the myofilament activation has
been reported from our laboratory in a series of experiments. However, the
underlying mechanisms are still unclear. Based on the possible interactive action of
E; and insulin (INS) on cardiac myofilament activation, diabetes (DM) was then used
as an approach in this study to challenge the regulatory effect of E; on myofilament
response to Ca’". The relationships of pCa-myofilament ATPase activity were
compared among sham, ovariectomized (OVX) rats with and without DM
complication, and DM-OVX rats with E, and/or INS supplementation. The same
magnitude of suppression in maximum myofilament ATPase activity was confirmed
in OVX, DM and DM-OVX rats, and was restored by supplementation with E;, INS
and coadministration of E, and INS respectively. Specific induction in myofilament
Ca®" hypersensitivity after E; deﬁc1ency was further confirmed in DM-OVX rats in
which could be reversed by E, supplementation. Additionally, upregulation of Bj
adrenoceptors (B;-AR) was found to be associated with the myofilament Ca™
hypersensitivity in E,-deficient groups. Conversely, changes in the heat shock protein
72 (HSP72) paralleled that of maximum myofibrillar ATPase activity.

The cardio-regulatory effect of E; on crossbridge (CB) cycling kinetics of the
contractile activation was further analyzed. Relations of maximum myofilament
ATPase activity and the % a-myosin heavy chain (MHC) were compared among
OVX, DM and DM-OVX groups using thyroid hormone or propyl thiouracil (PTU)
in inducing varying range of a-MHC. While linear relations with the same slope were
detected in DM and DM-OVX groups, a concave relation was observed in OVX
groups. These results indicated that maximum myofilament ATPase activity was
solely determined by a-MHC in DM rats but also other contractile modifications in
E,-deficient group. Moreover, the effect of E, on the contractlle modifications may, in
part, underlie the induction of cardiac myoﬁlament Ca®" sensitivity. The mechanistic
role of E, in affecting myofilament Ca" sensitivity was further studied by evaluating
effects of E, deficiency with DM complication on the intracellular Ca*" handling by
sarcoplasmlc reticulum (28R) A similar magnitude of suppression in maximum SR
Ca”" uptake and SR Ca®"-ATPase (SERCA2a) activities with increased sensitivity
was clearly demonstrated in OVX, DM, and DM-OVX rats. Immunoblot analysis also
showed the same degree of reduction in SERCA proteins in these rats. All changes
were abolished by E, and/or INS supplementation. Thus, there was no or less
contribution of the SR Ca”" uptake function in affecting myoﬁlament Ca”" sensitivity.

The whole series of results indicated that Ez affects the cardiac myofilament
Ca®" activation through changes in protein expressions of i-AR, HSP72, MHC and
modifications of the contractile proteins. It is the contractlle proteins modification
that contributes to an induction in the myofilament Ca*" hypersensitivity with less or
no contribution of SR Ca”" uptake function.
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