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Since the prevalence and progression of the insulin resistance syndrome and
diabetes strikingly increases in postmenopausal women, this phenomenon may be
associated with estrogen deprivation. The present study investigated the effects of
prolonged estrogen deprivation with or without endurance exercise training and estrogen
replacement on the phenotypic features of the insulin resistance syndrome including
visceral fat content, serum lipids, whole-body glucose tolerance, and insulin-stimulated
muscle glucose transport activity. Female Sprague-Dawley rats were ovariectomized (OVX)
or sham-operated (SHAM). OVX rats either remained sedentary, received 17[-estradiol
(E,), performed exercise training (ET), or underwent both estrogen treatment and exercise
training (E,+ET) for 12 weeks. Visceral fat content and LDL-cholesterol level were
significantly increased in OVX animals when compared to SHAM. Insulin-stimulated muscle
glucose transport activity in OVX group was lower than that in SHAM by 29% to 44%
(P<0.05). Several metabolic defects observed in OVX group were corrected by ET and E,,
partly due to elevated GLUT-4 protein expression. These findings indicate that prolonged
estrogen deprivation brought about metabolic alterations mimicking phenotypic
characteristics of the insulin resistance syndrome. These metabolic disturbances were
attenuated by ET or E,, whereas the beneficial interactive effects of ET and E, on these

defects were not observed.
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