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ABSTRACT

The present study was conducted in order to investigate the effect of aerobic exercise performed regularly for twelve
weeks on blood lipid and lipoprotein levels, total fat, hip circumference (HC), and insulin-resistance among obese
women wer e used. Thirty two obese volunteer women underwent 12 weeks of aerobic training. The training intensity
was established according to the maximal heart-rate reserve (HRR). They were randomly assigned to two groups: a
test group and control group. Training group performed aerobic exercise at target heart beat rate of 55 to 70% for
1 h/day for 3 days per week during 12 week-trial. Anthropometric and biochemical measurements were performed
before and after the training periods. The test group showed a significant decrease in body-mass-index, body fat
percent, and in Hip circumference. In addition, we find a significant increase in HDLc. The training program
induced a significant reduction of LDLc, Total cholesterol (TC) and a significant improvement in insulin resistance.
In adition, the training program induced significant reduction in body mass and body fat percentage. Triglyceride
(TG) levels were not affected by the training program. In conclusion,12weeks aerobic exercise program performed
without a special diet in obese women may be led to favorabl e effects on blood lipid profile and Insulin resistance.
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INTRODUCTION :

The worldwide epidemic of obesity becomes a magaithy, social, and economical burden [1]. In féédbas been
well proven that obesity directly increases candietabolic risk by altering the insulin sensibilifyurthermore,
obesity causes additional health problems as dldsely associated with the development and dewedop of
coronary heart disease [2]. Metabolic syndrome @ldtnown as a clustering of cardiovascular riskidec
associated with insulin resistance, hypertensidmgoge intolerance, hypertriglyceridemia [3,4] dods HDL-C,

and obesity [5]. This syndrome continues to incegasboth developed and developing countries, axglatready
become a major threat to the global public heath $everal studies have reported the possibiligt newly
addressed lipid profiles might be more useful thi@a traditional ones used for CVD prediction, andasuring
these variables might help identify insulin regista and CVD [7]. Total cholesterol (T-C)/HDL-C, TEDL-C,
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and LDL-C/HDL-C ratio [7,8], as well as TG and HIL {9] are independently associated with insulinstesice
and risk factors of CVD [10].

A number of prospective studies have identifiedigidgemia, particularly hypertriglyceridemia, as smlependent
predictor of incident type 2 diabetes mellitus [l4-An increase in body weight of nearly 1 Kg hasi seen to
increase the risk of metabolic syndrome as oppdéseal decrease in 5-10% body weight improving symmsto
[16].Some epidemiological studies have demonstrabted MetS increases the risk of various cardioviasc
diseases (CVD) [17] and diabetes [18].

Generally suggestion that aerobic exercise traifsrgccepted to have a treating impact on bloadd lyofile on a
dose-dependent basis in either men or women [1§jeé&ally, levels of HDL-cholesterol which transigofree
cholesterol by esterifying with fatty acids fromdethelium of vessels and peripheral tissues tor [(Reverse
Cholesterol Transport) are very important and tleeeenamed as “antiaterogenic factor” [20]. Exegctgaining
programs can improve the insulin sensitivity, tlasaular endothelium function, the glycemic contamnigd the blood
pressure [21]. Aerobic exercise training has begonted to decrease glucose-stimulated insulin exnations in
older individuals [22,23]. Exercise has anumbebereficial effects that can play important roleshia prevention
and treatment of the insulin resistance thatdeadtype 2 diabetes [24]. Also Dela expressedags@itraining
improves insulin action predominantly in skeletalisole, where as much as a 2- to 3-fold increasmsulin
stimulated glucose uptake in the physiological eanfjplasma insulin concentrations can be s@8h The studies
showed regularly performed aerobic exercises, @astwalking, jogging, cycling and swimming have gusi
impact on lipids, lipoprotein and prostaglandinfijes. Anaerobic exercise, however, does not infaeeat the same
rate [30].As physical exercise provides a meansnofeasing energy expenditure and may help adjostgy
balance for weight loss and maintenance, to datesral studies have examined the beneficial effetesxercise
training on obesity [27,28].

For the reasons that the risk of obesity and méitabgndrome is very important in women therefdte,need to
investigate effect of exercise training on thisdas in women.

MATERIALS AND METHODS

Thirty two obese women volunteered to participanthis study. None of the obese women were invoineany
regular exercise program within the previous 6 msnAll of the participants divided into two grouftsaining and
control). Written consent from the participants wadeen after giving information about the study.

Experimental design

Body height of the participants was measured wtigltit measuring mechanical weighing scale to tleeest 1 mm
on a standing position. Body weight was measurdti¢anearest 100 g with possibly lightest clothiBgdy mass
index (BMI) was calculated by dividing body weidhg) to square of height (m2).

The participants in the training groups participaie a aerobic exercise training, which exercraining intensity
commenced at a level prescribed between 50% andd%be HR maximum (HRmax), and gradually increased
that, by week 6, the subjects were exercising &8-716% HRmax. For the duration of the 12-wk periamuabjects
exercised 3 day per week, for 50-60 min with a 0vln warm-up and cool-down.

Biochemical analysis

Blood samples of every participant were taken leeéord after the training program and plasma o&émeples were
obtained after centrifuging at +4°C with 3000 twrars for 15 min. Concentrations of total cholestéfe), high
density-cholesterol (HDL-C), low density-cholester.DL-C) and triglycerides (TG) were measured with
enzymatic methods.

Definition of IR
The HOMAI1-IR index was calculated by the formulaOMAL-IR = fasting plasma insulin (uU/ml) x fasting
plasma glucose (mmol/L)/22.5 [29].
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Statistical analysis

All data sets were tested for normal distributiaing the Kolmogorov-Smirnov test. Baseline measermwere
compared between groups using the indipenent Tdmt. effects of training were assessed by t. past tAll
calculations were performed using the SPSS veVaRies are expressed as means_sd.

RESULTS

The physical characteristics of the control andhing groups are presented in Table 1. All baseliagables in the
pre-training stage were not different between therol and training groups (p > 0.05).

No variables in the control group were differentwmen pre-training and post-training.
Levels of TC, HDL-C, LDL-C, TG, BF% and BMI dataeptraining and post-training also are presentethinle 1.
The changes in body mass index, body fat percensftge the exercise program, showed BMI and body fa

percentage has decreased in training group. Thengagroup had significant decreases in body weighfat and
circumstance hip (p < 0.05),

TC, LDLC. Levels decreased in training group aéeperimental period (P < 0.05)
The training group exhibited a significantly gredtfbL-c after training (P < 0.05).
Insulin resistance and lipid profile parametersaesented in Figure 1. Fasting glucose and The ADMR index
decreased in training group (P < 0.05). There wassignificant reduction in serum TG in test grpirpaddition
there hasn't been a significant difference betwblod pressure systolic and diastolic after exergsogram

Compared tobaseline values in training group (pG5)0

Table- 1. physical and physiological characteriste of Experimental group. (mean&SD).(n=16)

variables Pre training  Post training P
Age(year 37+5.5¢ 3745.5¢
Height(cm) 159.43+7.37] 159.43+7.3f
Weight (kg) 83.38+7.77 80.63+7.93  0.000
Body mass inde (kg/m2) 32.36+1.11 31.29+1.36 0.000
hip circumstance(cm) 114.75+6.60] 110.50+6.85 0.005
Body fat (%) 46.52+3.88 44.5+3.67 0.001
Fasting blood glucosémg/dl) | 92.25+9.8! | 82.81+12.3 | 0.007
HOMA IR 1.612%1.01 | 1.05+0.2. | 0.03¢
Blood pressure systolic 130/85+6.39| 130/80+6.4 0.544
Blood pressure Diastolic 85.50+3.29 85.31+3.24| 0.188
HDL (mg/dl) 41 +9.42 46995 | 0.004
LDL (mg/dl) 111.56+25 106 +21.29  0.037
TG (mg/dl) 119 +83.3 129 +58.5 | 0.551
Total cholesterol(mg/dl) 183 £34.7. 168 £27.2. | 0.01f
DISCUSSION

Metabolic syndrome continues to increase in botveldped and developing countries, and has alreadgrhe a
major threat to the global public health [6]. Tlesearch showed that regular physical activity gdheimproves
blood lipid profiles in subjects with different agad fitness levels [22,23]

This study examines the role of 12 session aermxeccise on indicators of metabolic syndrome witipbasis on
changes in insulin resistance and lipid profile@bese women. Given that the women were healthyoahdobese,
and hadn't no metabolic disease, In this studyrdheof exercise on changes in insulin resistaarm lipid profile
have examined.

Although the present study did not include a comeptiet, but significant decrease it occur in béatypercentage
and body mass index. Changes in body compositioa @sult of exercise are often associated witlghtdioss,
reducing body fat and as well as a slight increadean mass. This is due to extra calories consuame doing
exercise training that is very important. Sevetaties have shown that exercise training has adifext on body
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weightinoverweightsubjects and it can causefatrelbased [23,24,27,30].The our result in this dassonsisted
with other reports.

In this study a three-month aerobic exercise léadewer levels of total cholesterol and low-deydipoprotein in
obese women than in the control group. Obesityherarcterized by an impaired ability for fat mokalion and
utilization, and aerobic exercise training is aloleontract this metabolic dysfunction [30]. Indeplysical activity
enhances catecholamine secretion [31], and eleatedholamine stimulates lipolysis \laadrenergic receptors,
which are particularly abundant in visceral fatJ[3Be most important result of the present studyfirisiing
favorable changes of 12-week aerobic training @wgon blood lipid profile and insulin resistancerférmed
researches’in this regard suggests that aerobiwisgereduces low-density lipoprotein cholesteeslels and the
results of this study are consistent with otheeaesh in this area[24,27,30].

The impact of exercise training on the lipid prefis variable. Furthermore, the results showedvtrétion in
HDL-C levels was significant that indicate the effef exercise on changes HDL. Casan factor artjgtic. Our
finding that HDL-C increases with exercise is cetemit with previous results [33, 34, 35, 36] Howevet all
studies have found gains in HDL-C following aerotsaining [37, 38] this absence of gains have hastified with
the higher initial levels of HDL-C, and with theNer exercise intensity. Also our finding showed TOL-C levels
diminish with exercise training. [33,34]. Some sé&wd [33,34,39,40] have reported low-density lipdeio
cholesterol reductions after aerobic and resisténagging.

Accordingly, Cox and colleagues [39] have demomsttdower TC and LDL-C after 6 months of higherdt not
lower-, intensity exercise in middle and older sgdey women. However,

Sillanpaa and colleagues [38] failed to attain ¢gesnon TC, TG and LDL-C after 21-week of high-irsién
endurance and heavy resistance strength trainifgeatthy 40-65-year-old men. Independent of the hamism
underlying lipid changes, a reduction of 1% on T been shown to reduce the risk for coronaryyadisease by
2% [42], which implies that our exercising partaipps have reduced about 12% their risk. Moreovet%a
reduction in LDL-C reduces the risk of major comgnavents by approximately 2% [43], which meang tha have
about a 26% gain. Further studies are indicatetrédhuce in LDL-C and total cholesterol levels allsorease in
HDL-c can prevent from the risk of heart diseasa iasulin resistance. [33, 34, 39, 40].

Our study did not find any blood pressure redudtiafter exercise training. of course The averagedpressure in
subjects was normal and were not affected by hgpsion. Also, triglyceride levels did not show atistically
significant decrease. Some reports indicate thatldeof triglyceride in response to aerobic exergisogram are
reduced [37,43,44] Although, our finding do not pag from this fact, it seems due to the long doreexercise in
the present study, the lack of reduction in trighyde levels can be caused by excess uptake teigiies in subjects'
diet. Another study demonstrated a trend towamlytteride level reductions after resistance trajnomly [45]
whereas others did not find any change after aerobsistance, and combined training [46].

The result showed fasting glucose and value HOMAdHRrease after exercise program in test grouper8ev
studies have demonstrated direct relation betwégnigal activity and insulin sensibility [47,48,89]. It has been
demonstrated that one single physical exerciséoseswreases the glucose disposition by meansefrsulin in
normal subjects, in individuals with insulin resiste who are blood relatives of individuals withalmbtes type 2, in
obese individuals with insulin resistance as wslliraindividuals with diabetes type 2, and the aizghysical
exercise improves the insulin sensibility in heglthdividuals, non-obese, non-diabetic and in idlials with
diabetes types 1 and 2[51,52]. The mechanism tlhrougich these exercise modalities improve the insul
sensibility seems to be different [53].

The investigators have also reported that exert&@ing with different intensity cause to improginnsulin
sensitivity in people with mild insulin resistan&s,55]. As Despres et al. Reported that the impnoent in insulin
resistance may play a central role in lipid metemol[56], Indeed, insulin inhibits hormonal senadtilipase in
adipose tissue (decrease in circulating free fattg), stimulates lipoprotein lipase (metabolisntraflyceride-rich
lipoproteins) and lecithin cholesterol acyl tramafe (transforming HDL3 in HDL2), modulates hepdimase
activity (HDL catabolism), and activates LDL receqs (LDL catabolism). In addition, it has been destoated
that insulin inhibits phospholipid transfer prot¢PLTP) and cholesteryl ester transfer protein (BE[B7]. Plasma
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CETP reduces HDL-C levels through the transfer loblesteryl esters from HDL toward very low density
lipoprotein (VLDL) and LDL leading to a plasma kibphenotype with higher atherogenicity [58].

CONCLUSION

The main finding of this study is that aerobic program resulted in positive changes in ingrtrt
cardiovascular risk factors, namely TC, LDL-C, H@L,- DBP, BMI, and HC, in obese women. Also it candaid
the exercise training improves the lipid profiledaeduces the insulin resistance. All these effamsbeneficial and
help controlling obesity and other co-morbidities.
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