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Abstract
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Abstract:

Aims/hypothesis: Cardiovascular disease (CVD) has been the major cause of death for
several decades. Patients with diabetes mellitus have 2-4 fold risk factor for developing CVD.
High fat diet consumption is known to lead to increased incidence of insulin resistance and the
development of diabetes mellitus. Furthermore, menopause is also another important risk
factor for many CVD in women. Estrogen deprivation has been shown to lead to impaired
cardiovascular function and metabolism. Moreover, the incidence of cardiovascular disease is
4-fold higher in post-menopausal women. Therefore, therapeutic strategies that reduce the risk
of cardiovascular dysfunction after menopause could be beneficial for the obese woman.
Currently, non-pharmacological therapeutic options have been used to reduce cardiovascular
risk factors in obese woman after ovarian hormones deprivation. Numerous studies have
shown that calories restriction and physical exercise provide a beneficial effect on
cardiovascular system. However, the combined effect of calories restriction and physical
activity on the heart of ovariectomized obese rats have not been investigate. In this research
project, we investigated the effects of calories restriction and exercise training on the heart of
ovariectomized obese-insulin resistant rats. We hypothesize that either calories restriction or
exercise training improves cardiac function in ovariectomized obese rats, and that combined
intervention provides higher efficacy than single intervention.

Methods: Rats were randomly assigned into high fat diet fed (n= 48) and normal diet (n= 30)

group. Twelve weeks after specific feeding, rats were divided to sham operated or
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ovariectomized (OVX) groups. Four weeks after surgery, OVX fed with high fat diet were
subdivided to calories restriction (CR), Exercise training (ET), CR+ET, Estrogen therapy and
Vehicle. Sham operated fed with High fat were subdivided to calories restriction (CR), Exercise
training (ET), and CR+ET. OVX fed with normal diet were subdivided to calories restriction
(CR), Exercise training (ET), CR+ET, Estrogen therapy and Vehicle. Baseline data including
HRV, cardiac performance from echocardiography and blood sample were collected at the
beginning of diet feedings. At the end of 12nd week, HRV, echocardiography and blood
sample were examined as the pre-treatment data. After 4-week treatment, rats were used for
studies Pressure-volume (P-V) loop to investigate left ventricular function, cardiac mitochondrial
function and biochemical studies including of the tissue MDA level and western blotting Bax
and Bcl-2, and intracellular calcium transient in obese insulin-resistant condition.

Results: Insulin resistance developed in NDO, HFS and HFO rats as indicated by increased
plasma insulin and HOMA index. Although rats in both NDO and HFS groups had markedly
impaired LV function indicated by reduced %LVFS and impaired cardiac mitochondrial function,
rats in the HFO group had the most severe impairments. Moreover, the estrogen deprived rats
(NDO and HFO) had increased cardiac mitochondrial fission through activation of
phosphorylation of Drp-1 at serine 616. Interestingly, CR, ET, CR+ET and Estrogen therapy for
6 weeks alleviated cardiac dysfunction in both obese-insulin resistant and ovariectomized
obese-insulin resistant rats as indicated by increased %LVFS. Moreover, all treatment rats
decreased cardiac and circulating oxidative stress and associated with improved cardiac
sympathovagal balance. In addition, cardiac mitochondrial function, cardiac mitochondrial
dynamics were improved in all treatment groups. All treatments also improved intracellular
calcium homeostasis and calcium regulatory protein and results in improved cardiac function.
Conclusions: Our findings indicated that estrogen deprivation caused the worsening of LV
dysfunction through increased cardiac mitochondrial fission in obese-insulin resistant rats.
Interestingly, either calories restriction, exercise or combined treatment alleviated these cardiac

adverse effects in these rats.

Keywords: estrogen deprivation; obese-insulin resistant; calories restriction; exercise; cardiac

function; intracellular calcium homeostasis; mitochondria



	Cardiovascular disease (CVD) has been the major cause of death for several decades, and is expected to remain so until 2030.(1)  Long-term high-fat diet consumption is known to cause obesity, insulin resistance, and cardiac dysfunction.(2)  Insulin re...

