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Abstract

The aim of this study was to investigate the effect of regular aerobic exercise,
resveratrol consumption, and the combination of these two interventions on oxidative
stress indices and plasma antioxidant capacity in male Wistar rats fed a high-fat diet. In
this experimental study, fifty male Wistar rats were randomly divided into five groups
of ten after four weeks of high-fat diet feeding: 1- healthy control group (normal diet
without intervention), 2- high-fat diet group without intervention, 3- high-fat diet group
with aerobic exercise, 4- high-fat diet group with resveratrol supplementation, and 5-
high-fat diet group with aerobic exercise and resveratrol. The aerobic exercise program
was performed for four weeks, every other day, at moderate intensity (50-65%) of
VO,max and included warm-up, 20 minutes of main exercise, and cool-down.
Resveratrol supplement was administered orally at a dose of 50 mg per kilogram of
body weight for four weeks. Finally, plasma samples were extracted for measurement of
malondialdehyde (MDA) and total antioxidant capacity (TAC) levels. Statistical
analysis of data was performed using two-way ANOVA test. The results showed that
aerobic exercise and resveratrol, each alone, significantly reduced MDA levels and
increased TAC levels in rats fed a high-fat diet (p < 0.01). Also, a significant interaction
effect was observed between these two interventions (p = 0.01); so that the combined
group showed the greatest improvement in reducing MDA and increasing TAC
compared to the other groups. The results of the Tukey test also confirmed a significant
difference between the groups, especially the superiority of the combined group.
Aerobic exercise and resveratrol consumption, independently and in combination,
improved the oxidative-antioxidant balance in rats fed a high-fat diet. The synergistic
effect of these two interventions can be considered as a complementary strategy to
reduce the damage caused by high-fat diets.

Keywords: Aerobic exercise, Resveratrol, Oxidative stress, Total antioxidant capacity,
Malondialdehyde.
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Table 2. Characteristics of the studied groups

Group

Description

Control
High-Fat Diet (HFD)
High-Fat Diet + Aerobic Exercise (HFD + EX)

High-Fat Diet + Resveratrol (HFD + RSV)
High-Fat Diet + Aerobic Exercise + Resveratrol
(HFD + EX + RSV)

Normal diet without exercise and supplements
High-fat diet without exercise and supplements
High-fat diet with aerobic exercise

High-fat diet with resveratrol supplementation (50 mg/kg)
High-fat diet with aerobic exercise and resveratrol
supplementation
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Table 1. Four-week aerobic training protocol

Week Training Total time  Warm-up Main Cool- Exercise Estimated
days (min) (min) exercise down intensity speed

(min) (min) (VO,max) (m/min)*
1 4 30 5 20 5 50 15-18
2 4 30 5 20 5 55 18-20
3 4 30 5 20 5 60 20-22
4 4 30 5 20 5 65 20-22
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Table 3. Descriptive characteristics of the subjects in different groups (Mean + Standard Deviation)

Group Number Age Initial Weight Final Weight Weight

(Week) ()] ()] Change (g)
Control 10 8 240.3+7.8 259.6 + 3.5 19.3+5.1
High-Fat Diet 10 8 2459+ 4,01 251.2+1.4 53+3.0
High-Fat Diet + Exercise 10 8 239.7+ 6.4 257.4+2.8 177+ 7.2
High-Fat Diet + Resveratrol 10 8 2445+ 8.6 261.1+ 6.7 16.6 £4.2
High-Fat Diet + Aerobic Exercise + 10 8 243.1+32 262.4+7.3 19.3+8.7
Resveratrol

Cilises (glaos S 53 ety IS Sl sl e b s aadll a0 le Jlae Gl ol 2 - Sl —£ J
Table 4. Mean + standard deviation of MDA and TAC in different groups

Group Mean (MDA) SD (MDA) Mean (TAC) SD (TAC)
(nmol/mL) (nmol/mL)

Control 3.47+£3.42 0.47 +£0.39 962 + 949.6 41+36.2

High-Fat Diet 7.94 +6.68 0.73+0.66 576 + 513.4 39+247

High-Fat Diet + Exercise 6.43 +6.31 0.62 +0.59 689.2 + 602 36 +28.5

High-Fat Diet + Resveratrol 6.29 +5.66 0.59 + 0.54 718.9+ 611 35+23.8

High-Fat Diet + Exercise + Resveratrol 6.11+4.61 0.57 +0.35 841.7 + 629 34+31.1

Standard Deviation: SD, Malondialdehyde: MDA, Total Antioxidant Capacity: TAC

VoV
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Table 5. Results of two-way Analysis of Variance (ANOVA) for MDA and total antioxidant capacity (TAC)

Source of Variation Index df Sum of Squares Mean Square F p
Exercise MDA 1 11.85 11.85 17.92 <0.001
Resveratrol MDA 1 9.78 9.78 14.78 0.001
Exercise x Resveratrol MDA 1 4.85 4.85 7.33 0.01
Error MDA 36 23.80 0.66 19.45 <0.001
Total MDA 39 50.28 15.38 <0.001
Exercise TAC 1 8.12 8.12 7.31 0.01
Resveratrol TAC 1 6.42 6.42

Exercise x Resveratrol TAC 1 3.05 3.05

Error TAC 36 15.02 0.42

Total TAC 39 32.61

Malondialdehyde (MDA)

control High-fat diet High-fat diet + High-fat diet + High-fat diet +
Exercise Resveratrol Exercise +
Resveratrol

JJJJ:]JJJ.)‘Q'.'.J“J Qy\?'l-f\-‘l-‘“al-."‘J:'v_{‘j-a‘d)‘:L{JJJ)j’buﬁ'ﬁﬁj)‘}jf):ﬁjk/d"ﬂfbw}i MDACE..«—\J&Z
el S| ezl EalS Sl oS s edaline Js 5losss + o ped 03,5 L5 Ll i Lid OF JralS Sl ol S 5

Fig. 1. The MDA level (nmol/mL) in the high-fat diet group increased significantly, but exercise, resveratrol, and
their combination interventions reduced it. The greatest reduction was observed in the exercise + resveratrol group,

indicating a decrease in oxidative stress

Total antioxidant capacity (TAC)

control High-fat diet High-fat diet + High-fat diet + High-fat diet +
Exercise Resveratrol Exercise +
Resveratrol

23 i 5 KA TAC s ome 55 Sl O Lol 2alS O o 50 A (TAC) Js lans! sl e b -y e

| @‘M‘&TWJ bmaM:QWﬂ\ScMan_Jd_’ﬁb}j)+ wﬁ.?w:sj?u);

Fig 2. Total antioxidant capacity (TAC) decreased as a result of the high-fat diet. The interventions
significantly improved TAC, with the greatest effect observed in the combined exercise + resveratrol

group, indicating an improvement in antioxidant status.
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