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Abstract

Obesity and related diseases are associated with cardiovascular. In this study, we aimed
to assess the effect of aerobic exercise and milk Thistle extract on serum nitric oxide
(NO) and endothelial microparticles (EMPs) in obese women with metabolic syndrome.
In this quasi-experimental research, 48 obese women with metabolic syndrome, aged
35-40 years, were randomly divided into control (no intervention); milk thistle extract
(280 mg /daily); exercise (aerobic exercise /every other day) and combined group
(aerobic exercise + Milk thistle). Aerobic exercise and milk Thistle intake lasted for 8
weeks. Fasting NO and EMPs levels and anthropometric indices were measured before
and after the intervention in all groups. Data were compared by ANCOVA between
groups (p < 0.05). Compared to control group, serum NO significantly increased in the
exercise and combined groups (p < 0.001). In combined group, serum NO and EMPs
were significantly increased and decreased respectively in compared to other groups.
The consumption of milk thistle extract during aerobic exercise is associated with more
cardiovascular and endothelial effects than the application of each of them alone.
Understanding the underlying mechanisms of these changes requires further studies in
this field.

Keywords: Nitric oxide, Endothelial microparticles, Aerobic exercise, Milk thistle extract,
Metabolic syndrome.
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Table 1. Distribution of exercise intensity while running during the training program (21, modified)

weeks Exercise intensity

(Y%HRmax)

Passive rest
between sets (min)

Time of running

First and second
Third and fourth
Fifth and Sixth
Seventh and eighth

%35 < intensity < %60
%60 < intensity < %65
%65 < intensity < %70
%70 < intensity < %75

3 x 5 minute 3
2 x 10 minute 5
2 x 15 minute 5
2 x 20 minute 5
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Table2. Intra-group variations of anthropometric indices in the pre-test and post-test conditions between
the studied groups

Group Time Control Exercise Milk thistle Combine
Pre-test 84.18 + 3.26 84.44 + 3.26 84.92+541 84.25+4.14

Weight (kg) Post-test 84.22 + 3.39 79.17+2.20 83.21+5.35 79.62 +4.40
Sig 0.713 0.001 0.001 0.001
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Pre-test 113+9.19 109 £ 5.96 108 +£8.21 106 +5.48
AC (cm) Post-test 113 +8.80 103 +5.11 106 £9.91 100 +5.38
Sig 0.417 0.001 0.338 0.001
Pre-test 114 +8.73 108 + 6.51 108 + 8.46 105 £ 6.03
HC (cm0 Post-test 114 +£9.06 104 £5.03 108 + 8.96 101 £5.55
Sig 0.615 0.001 0.731 0.001
Pre-test 32.77+1.48 32.35+1.24 32.13+0.86 32.23+1.23
BMI (kg/m2) Post-test 32.79+1.53 30.33+1.20 31.49+1.01 30.47 +1.64
Sig 0.703 0.001 0.001 0.001
Pre-test 41.69+1.43 40.59+1.43 40.49 £ 1.02 40.33+1.20
Body fat (%) Post-test 41.61+1.40 3450+ 0.79 38.63+1.03 34.30 £ 1.67
Sig 0.470 0.001 0.001 0.001

- AC; abdominal circumference, HC; hip circumference, BMI; body mass index

- Data compared by paired t-test (p < 0.05)
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Table 3. Bonferroni post hoc test results for serum NO between the studied groups

Group Group Average difference Standard error sig

Control Exercise -4.478 1.482 0.025
Control Milk thistle -4.116 1.543 0.064
Control Combined -13.521 1.481 0.001
Exercise Milk thistle 0.362 1.515 0.999
Exercise Combined -9.043 1.493 0.001
Milk thistle Combined -9.405 1.576 0.001
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Table 4. Bonferroni post hoc test results for serum EMPs between the studied groups

Group Group Average difference Standard error sig

Control Exercise 0.690 1.429 0.999
Control Milk thistle 0.480 1.428 0.999
Control Combined 6.693 1.444 0.001
Exercise Milk thistle -0.215 1.432 0.999
Exercise Combined 5.998 1.455 0.001
Milk thistle Combined 6.213 1.438 0.001
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