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Introduction: Oxidative stress is associated with a variety of inflammatory and
metabolic diseases, including obesity. This study aimed to investigate the effect of
eight weeks of aerobic training and Royal Jelly on oxidative stress and liver tissue
enzymes of obese rats.

Methods: In this experimental study, 45 male Wistar rats (mean weight=
187.5+£9.37 grams) were divided into 5 groups: Normal Diet (ND), High-Fat Diet
(HFD), High-Fat Diet + Training (HFDT), High-Fat Diet + Royal Jelly (HFDRJ)
and High-Fat Diet + Training + Royal Jelly (HFDTRJ). The supplement groups
orally received 100 mg of royal jelly (per kg of body weight) diluted in distilled
water during the intervention period. An aerobic training program including running
on a treadmill with an intensity of 50-60% of oxygen consumption (VO2max), was
performed Five days a week for eight weeks. Data were analyzed using a one-way
analysis of variance and Tukey’s post hoc test at a significance level of 0=0.05.
Results: There was a significant increase in malondialdehyde (MDA) and a
significant decrease in Superoxide Dismutase (SOD), Glutathione Peroxidase
(GPX), and Catalase (CAT) in HFD group compared with ND group (P=0.001).
Also, a significant decrease in MDA values and a significant increase in amounts of
SOD, GPX, and CAT was observed in HFDT, HFDRJ, and HFDTRJ groups
compared with the HFD group; and in the HFDTRJ group compared with HFDT
and HFDRJ groups (P=0.001).

Conclusion: It seems that the intervention of aerobic training and royal jelly can
help to reduce oxidative stress and improve liver enzymes during obesity.
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Extended Abstract HFDTRJ group compared with the HFDT (p=0.042, p=0.037 and

Introduction

In recent decades, obesity has increased rapidly. Oxidative stress is
associated with a variety of inflammatory and metabolic diseases,
including obesity. Obesity affects many body tissues, including the
liver. Studies have shown that the training reduces liver disorders and
improves the levels of antioxidant enzymes in HFD obese rats. Also,
various phenolic compounds present in royal jelly have antioxidant
properties. This study aimed to investigate the effect of eight
weeks of aerobic training and Royal Jelly on oxidative stress
and liver tissue enzymes of obese rats.

Methods

In this experimental study, 45 male Wistar rats were randomly divided
into five groups (n=9): Normal Diet (ND), High Fat Diet (HFD), High
Fat Diet + Training (HFDT), High Fat Diet + Royal Jelly (HFDRJ)
and High Fat Diet + Training + Royal Jelly (HFDTRJ). HFD induction
was performed using a high-fat diet containing 17% protein, 43%
carbohydrate, and 40% fat. The supplement groups orally received
100 mg of royal jelly (per kg of body weight) diluted in distilled
water during the intervention period. An aerobic training
program including running on a treadmill with an intensity of
50-60% of oxygen consumption (VO2max), was performed
Five days a week for eight weeks. 48 hours after the last training
session, rats were anesthetized with a combination of ketamine and
xylazine. After extraction of rats’ liver tissue, all tissues were placed
in a nitrogen tank and sent to the laboratory to measure oxidative stress
and liver enzyme levels. Data were analyzed using a one-way analysis
of variance and Tukey’s post hoc test at a significance level of
0=0.05.

Results

There was a significant increase in MDA (p<0.0001) and a significant
decrease in SOD (p<0.0001), GPX (p<0.0001), and CAT (p<0.0001)
in the HFD group compared with the ND group. MDA was
significantly decreased in HFDT (p=0.010), HFDRJ (p=0.019) and
HFDTRJ (p<0.0001) groups compared with HFD; And also in
HFDTRJ group compared with HFDT (p=0.020), and HFDRJ
(p=0.010) groups. Also, SOD, GPX and CAT were significantly
increased in the HFDT (p=0.008, p=0.023 and p=0.021), HFDRJ
(p=0.040, p=0.025 and p=0.045) and HFDTRJ (p<0.0001, p<0.0001
and p<0.0001) groups compared with the HFD group; and in the

p=0.034) and HFDRJ (p=0.008, p=0.034 and p=0.016) groups. AST
and ALT were also significantly decreased in the HFDT (p=0.000 and
p=0.000), HFDRJ (p=0.000 and p=0.001) and HFDTRJ (p=0.000 and
p=0.000) compared with the HFD group.

Conclusion

The results of the present study showed that HFD increased oxidative
stress and markers of liver damage. Nevertheless, the intervention of
aerobic exercise and royal jelly led to a decrease in liver enzymes as
well as a decrease in MDA and an increase in SOD, GPX, and CAT in
HFD rats. The mechanism of changes in antioxidant enzymes
following training is probably the result of increased intracellular
responses and the reaction of different body tissues against oxidant
indicators that are released following training. Also, royal jelly
enhances antioxidant effects by inhibiting oxidative stress and
improving ATP levels, and also by improving hyperinsulinemia and
insulin resistance. On the other hand, the findings of the current
research showed the beneficial effects of the interaction of aerobic
exercise and royal jelly in reducing liver damage and increasing
antioxidant enzymes in the liver tissue of obese rats. It seems that the
intervention of aerobic training and royal jelly can help reduce
oxidative stress and improve liver enzymes during obesity.
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