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ABSTRACT

Purposes: This study aimed to investigate the effect of 12-week resistance
exercise with elastic band on body composition changes and some predisposing
factors for endothelial dysfunction in postmenopausal women with sarcopenic
obesity.

Materials and Methods: 49 Obese elderly women (Age:64.13+3.68; BF%:
44.2+2.56; BMI: 33.1+3.71 and SMI< 27%) volunteered and randomly divided
into experimental and control groups. The subjects of the experimental group
trained resistance exercise with elastic band for 12 weeks; 3 days a week. DEXA
evaluation for analyzing body mass index and body fat percentage and blood
sampling to measuring serum levels of nitric oxide, high density lipoprotein, low
density lipoprotein, total cholesterol, and C-Reactive Protein were done 48h pre-
training and immediately after post-training.

Results: In the Experimental Group, nitric oxide levels and high-density
lipoprotein in serum were increased following 12-week resistance exercise with
elastic band and low-density lipoprotein decreased (p=0.03, p=0.01, p=0.03;
respectively); However, there were no changes in body fat percentage, body mass
index, total cholesterol, and C-Reactive Protein (p>0.05).

Conclusion: Findings of this study demonstrated that 12-weeks resistance
exercise with elastic band increased nitric oxide levels and improved blood lipid
profile in postmenopausal women with sarcopenic obesity. Therefore, it seems that
this training protocol is effective in the management of these predisposing factors
of cardiovascular diseases.
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Extended abstract

Background: Obesity and menopause both increase the risk of cardiovascular disease in elderly
women [1]. Clinically, menopause is defined as the cessation of menstruation for one year that caused
to gain weight due to sudden hormonal changes [2]. This is called sarcopenic obesity in which muscle
mass decreases and fat mass increases, and these changes produce a synergistic effect that predisposes
to cardiovascular disease in postmenopausal women [3, 4]. A major risk factor for cardiovascular
disease is vascular aging, which includes endothelial dysfunction and large artery stiffness. The
mechanism of vascular aging during menopause in women is not yet fully understood, but risk factors
of cardiovascular disease including hypertension, hyperlipidemia, and obesity occur simultaneously
with hormonal changes [5]. One of the most important predictors of cardiovascular events is
endothelial dysfunction, which appears to be due to nitric oxide (NO) reduction and inflammation [7,
6].

NO is the most important mediator of normal endothelial function [8]. If its bioavailability decreases
or nitric degradation increases as an indicator of endothelial dysfunction, it can predict subsequent
cardiovascular events [9]. High blood pressure, high blood sugar, obesity, low density lipoprotein
(LDL) cholesterol, and sodium intake can cause endothelial dysfunction in old age by causing
oxidative stress and inflammation [10-12]. C-Reactive Protein (CRP) is an indicator of inflammation.
Studies showed that there is an inverse relationship between CRP levels and endothelial function and
confirmed the role of CRP in mediating endothelial dysfunction. Nevertheless, CRP blocks nitric
oxide-dependent processes by inhibiting the expression of synthase endothelial nitric oxide and
releasing NO [13-15].

Up to now, some studies examined the anti-aging effects of endurance exercise [16-19]. However,
endurance exercise has quantitative effects on muscle mass and, it seems that it is very important to
study the effects of resistance training on sarcopenic obesity in postmenopausal women [20].
Therefore, this study aimed to investigate the effect of 12 weeks of resistance training elastic band on
changes in body composition, blood nitric oxide levels, and lipid profile of obese elderly women.
Methodology: In this one-blind randomized clinical trial, 49 postmenopausal women randomly
assigned to the training group (n = 27) and the control group (n = 22). The study protocol was
approved by the Ethics Committee of the Ardabil University of Medical Science (ethics code:
IR ARUMS.REC.1398.341).

Sarcopenia were assessed through the skeletal muscle mass index via full-body dual-energy X-ray
absorptiometry [21,22]. A blood sample of 5 ml was taken from antebrachial vein and the serum
levels of NO, CRP, and lipid profile were measured before and after training. The subjects in the
training group performed a resistance training program with elastic band: 5-10 min warm-up, 20—
30 min Resistance exercise and 5 min cool-down per session; for 12 weeks. Training intensity
controlled by the Omni Perceived Exertion Scale training intensity control and target repetition
number [23].

Results: There was no significant difference in body mass index and fat percentage between groups
(p> 0.05). Table 1 shows the mean (£SD) values for serum NO, HDL and LDL concentration. Serum
NO and HDL levels were increased after exercise in the training group (p = 0.03, p = 0.01;
respectively for NO and HDL). LDL levels decreased in the training group (p = 0.03). There was no
significant between-groups difference in total cholesterol and CRP (p> 0.05).

Discussion: In this study, 12 weeks of resistance training with elastic band significantly decreased
LDL and increased NO and HDL levels in the training group compared to the control group; there
was no significant difference in BMI, fat percentage, total cholesterol, and CRP.

In postmenopausal women, body weight and body fat mass especially in the visceral areas increase
[24, 25], but lean body mass decreases; due to reduction in estrogen [26-28]. Resistance training
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protocol with the elastic band did not change the body mass index, fat percentage, and total cholesterol
of these subjects, however, blood lipid profile changed appropriately and HDL values increased and
LDL values decreased. To justify the pre-test values of the subjects' body composition indices, it
seems that the intensity and nature of the exercises used in this study, which was a moderate-intensity,
to make significant changes in the post-test values were not enough, and probably the continuation
of this training program could cause significant changes in these indicators.

Serum NO levels was increased in this study. NO plays a very important role in the body as a cellular
messenger [6-9]. Some studies have shown that estrogen-induced cardiac protection is enhanced by
the release of vascular endothelial nitric oxidase [29]. It has also been shown that in postmenopausal
women, estradiol levels are sharply reduced and they have an abnormal cardiac vasomotor response
to acetylcholine [30]. Exercise is one of the interventions that can replace with estrogen therapy [16].
In this study, it was also a stimulus to increase NO production after 12 weeks training.

The lack of significant changes in CRP in our study seems to be related to the lack of changes in
body fat mass, and the levels of other inflammatory markers, including anti-inflammatory cytokines,
were not measured in this study.

Conclusions: It seems that 12 weeks of resistance training with an elastic band could increase serum
NO levels in obese elderly women, which was accompanied by decrease in LDL and increase in HDL
levels. However, there were no significant changes in body composition and inflammation, which
may be due to moderate intensity of exercise, which need to investigate in further researches.
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