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Abstract

Aim: Diabetes increases the production of free radicals and inflammatory agents in the
heart tissue. Training plays a role in improving cardiovascular disease, antioxidant
activity, and oxidative stress levels. Therefore, this study aimed to investigate the effect
of aerobic training on SOD, GPX, TAC, and MDA in the heart tissue of rats with type
2 diabetes. Methods: 24 male rats (weighing 200£20 gr) and (age eight weeks) were
randomly divided into four groups: 1) healthy control, 2) diabetic control, 3) healthy
training, and 4) diabetic training. The training protocol was obtained on the treadmill
five days per week with the principle of overload in the first week at a speed of 5-10
m/min for 10-15 minutes and in the eighth week at a speed of 18-24 m/min for 60
minutes. The levels of SOD, GPX, TAC, and MDA were measured in heart tissue.
One-way ANOVA and Tukey post hoc tests were used at the significance level of
P<0.05. Results: The findings showed that eight weeks of diabetes caused a
significant decrease in SOD, GPX, and TAC levels and an increase in glucose and
MDA levels (P=0.001). Also, in both healthy training groups (P=0.001) and diabetic
training groups (P<0.05) compared to diabetes control, a significant increase in SOD,
GPX, and TAC levels and a decrease in glucose and MDA levels were observed.
Conclusions: Aerobic training can reduce the level of glucose and MDA in the heart
tissue of diabetic rats and increase SOD, GPX, and TAC activities. In addition, aerobic
training may be considered a useful tool for reducing oxidative stress in diabetes.
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Extended abstract
Background

Type 2 diabetes (T2DM) is one of the most important risk factors for cardiovascular disease (CVD) and a chronic disorder
that leads to hyperglycemia caused by malfunction and abnormal secretion of insulin (1). The first line of defense against
cardiac tissue damage caused by oxidative reactive species includes several enzyme antioxidants including superoxide
dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPX) (9). These antioxidants are important in improving
disease processes and preventing oxidative damage by free radicals (11). Exercise training is a basic strategy and method
for caring for and improving the status of type 2 diabetic patients (16). The optimal effects of regular exercise on
cardiovascular disease improvement are primarily increased antioxidant activity and decreased levels of oxidative stress,
(17). Regular exercise has been shown to increase antioxidant enzymes and reduce oxidative stress in people with diabetes
(18). Therefore, this study aimed to investigate the effect of aerobic training on SOD, GPX, TAC, and MDA in the heart
tissue of rats with type 2 diabetes.

Methodology

The present study is a fundamental and experimental study based on a single-factor post-test design. A total of 24 male
Wistar rats with an average weight of 20£200 gr and 8 weeks of age at the Faculty of Veterinary Medicine of the
University of Tabriz from April to August 1402 according to the regulations on how to work with laboratory animals after
approval of the ethics committee of Tabriz University with the ID (IR). TABRIZU. REC.1402.037) is done. To adapt to
the environment, avoid stress, and change physiological conditions, all mice are kept in a special animal lab with
environmental conditions and the protocol implementation period in groups of four polyethylene mice. Cage at an ambient
temperature of 20 to 22 °C. The dark light cycle was 12:12 hours, and humidity was maintained at 55 to 65 percent.
During the period, mouse food was presented in the form of standard open-access platforms. After two weeks of
developing insulin resistance status, 12 rats (diabetic control and diabetic training groups) were first obtained from a high-
fat diet (HFD 60% of fat from fat) that was commercially (D12492, research regimes) for 2 weeks before diabetes-
induced. HFD consists of 20% protein, 20% carbohydrate and 60% fat. After 2 weeks in HFD, it was used (30). Then, by
intra-theoretic injection of streptozotocin (STZ) at a low dose (35 mg/kg body weight), sodium citrate buffer solution (0.1
M) with pH = 4.5 was used beside ice (31). Rats were randomly divided into four groups (N=6) as follows: 1) Healthy
control group (Cont) without diabetes and exercise, 2) Healthy exercise group (AT) exercise without diabetes, 3) diabetic
control group (DIA) diabetic, and without training, 4) diabetic training group (Dia + AT) and training. The training
protocol was initiated after two weeks of diabetes induction and maintenance of the mice. The levels of SOD, GPX, TAC,
and MDA were measured in heart tissue. Shapiro-Wilk test was used to assess the normality distribution of data one-way
ANOVA for inter-group differences and Tukey post hoc test to observe the differences in the studied groups. The analysis
was performed at the significance level of P >0.05 using SPSS software version 27.

Results

According to Tukey's post hoc test (Table 3), fasting blood glucose (Fig 1) and SOD (Fig 2), GPX (Fig 3), TAC (Fig 4),
and MDA (Fig 5) in the healthy control group were significantly different from the diabetic control group (P=0.001).
Also, there was a significant difference between the healthy exercise group and the diabetic control group in the study
variables (P=0.001). There was a significant difference between the diabetic training group compared to the diabetic
control group in fasting blood glucose and SOD levels (P=0.001), GPX (P=0.016), TAC (P=0.006), MDA (P=0.002), and
fasting blood glucose (P=0.014), and SOD levels (P=0.001), GPX (P=0.039), and MDA (P=0.008). There was a non-
significant difference in TAC level (P=0.552). Also, there was a significant difference between the healthy control group
compared to the exercise group in fasting blood glucose (P=0.026), and the SOD level (P=0.004). There was a non-
significant difference in GPX, MDA, and TAC levels (P>0.05).

Conclusion

According to the results of this study, it is possible that aerobic training can be a good way to protect the heart for diabetic
patients with positive changes in glucose levels and activities of MDA, SOD, GPX, and TAC. The current study shows
that eight weeks of diabetes increases glucose and MDA levels and decreases the activity of antioxidant enzymes, which
are reversed with aerobic exercise. As a result, aerobic exercise training is recommended as a useful tool for reducing
glucose and oxidative stress in diabetic patients. Aerobic training can reduce the level of glucose and MDA in the heart
tissue of diabetic rats and increase SOD, GPX, and TAC activities. In addition, aerobic training may be considered a
useful tool for reducing oxidative stress in diabetes.
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Article message

Aerobic training is recommended as a useful tool to reduce glucose and oxidative stress in diabetic patients.
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