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Abstract

. Inactivity plays a role in diabetes and increasing tissue oxidative
stress and this study aimed to investigate the effect of a period of aerobic exercise
on malondialdehyde, superoxide dismutase, and glutathione peroxidase in the heart
tissue of male diabetic rats.

: 44 male Wistar rats (200-250 grams) were randomly
divided into 4 ten groups of healthy, diabetic, training, and diabetes+ training. After
12 hours of food deprivation, diabetes was induced by intraperitoneal injection of
STZ solution, The training groups did aerobic exercise 5 days a week for 6 weeks.
48 hours after completion of the protocol, anesthetized animals and heart tissue were
removed. ELISA method was used to measure the amount of superoxide dismutase,
malondialdehyde, and glutathione peroxide. Data were analyzed with one-way
ANOVA, Tukey's post hoc tests, SPSS, and GraphPad software.

: The results showed that superoxide dismutase and glutathione peroxide in
the diabetes group were significantly lower than the control, exercise, and
diabetest+exercise groups (p<0.0001). Also, superoxide dismutase and glutathione
peroxide were significantly higher in the diabetes+exercise group than in the control
and exercise groups (p<0.0001). Malondialdehyde in the diabetes group was
significantly higher than in the diabetes+exercise group, the exercise group, and the
control group (p<0.0001). Malondialdehyde was significantly higher in the
diabetestexercise group than in the diabetes and control groups (p<0.0001).

: aerobic training can have a positive effect on the heart tissue in diabetic
rats by reducing oxidative stress.
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Introduction

Diabetes is one of the most common non-
communicable diseases, the prevalence of which is
increasing rapidly. About 463 million adults (20-79
years old) were diagnosed with diabetes in 2019,
which caused 4.2 million deaths and caused about
760 billion dollars in costs. By 2045, about 700
million people will be affected by this disease.
Environmental factors such as inactivity, obesity,
stress, and genetic factors are among the most
important causes of diabetes, and dysfunction in
pancreatic beta cells or increased insulin resistance
disrupts homeostasis. It affects the structure and
function of some body systems, including the
cardiovascular system. Vascular has a negative
effect and is associated with dangerous and
irreparable complications. The increase in oxidative
stress is one of the other complications of diabetes,
which disrupts the balance between the production
of oxidants and antioxidants, and as a result, is
associated with a considerable accumulation of
oxidants. Malondialdehyde (ADM) is often used as
a lipid-specific oxidative stress marker and is
implicated in conditions such as cardiovascular
disease, diabetes, and metabolic syndrome, and
tissue antioxidant factors, including superoxide
dismutase (SOD) and glutathione peroxidase (GPX)
are essential components. They are the heart tissue's
defense line against oxidative stress's effects.

Methodology

In this experimental research with ethical code
LU.ECRA.2022.62 from Lorestan University, 44
male Wistar rats with an average weight of 200-250
grams were purchased from Alam Bavaran Aftab
Company. They were kept at suitable conditions)
temperature of 22°+2 and a light-dark cycle of 12:12
hours), with free access to water and special food
from Pars Feed Company. Then the studied rats
were randomly divided into four groups (1) control-
healthy (TH), (2) control-diabetic (CD), (3)
diabetes-exercise (TD), and (4) healthy-exercise
(TH). Diabetes was induced by intraperitoneal
injection of STZ solution (50 mg/kg). Blood glucose
was measured by a glucometer (EasyGluco model
manufactured by Infopia South Korea), and rats
with more than 300 mg.dl were considered diabetic.
TD and TH groups performed a period of physical
activity on the treadmill. The training protocol
consisted of 5 sessions per week for six weeks, and
each training session started with a 3-minute warm-
up and ended with a 3-minute cool-down session.
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The speed and duration of the treadmill exercise
gradually increased from 10 meters per minute for
10 minutes in the first week, 10 meters per minute
for 20 minutes in the second week, 15 meters per
minute for 20 minutes in the third week, 15 meters
per minute for 30 minutes in the fourth week,
increased to 17-18 meters per minute for 30 minutes
in the fifth week. To achieve the obtained
adaptations to a uniform state, all training variables,
intensity (speed and time), were kept constant in the
final week (sixth week). During treadmill training, a
soft brush, without electric shock, stimulated the
animals and maximized effort during the test. The
Kolomorov-Smironov test was used to check the
normality of the data, and the Lune test was used for
the equality of variances. Research data analysis was
done using GraphPad Prism version 9 statistical
software and statistical tests of one-way analysis of
variance and Tukey's post hoc tests. The
significance level was also considered P<0.05.

Results

Before the start of the protocol, there was no
significant difference in the weight and serum
glucose of the rats between the groups. However, a
statistically significant difference was observed at
the end of the research protocol. Tukey's post hoc
test results showed a statistically significant
difference between the weight and serum glucose of
rats in the control diabetes and exercise diabetes
groups compared to the healthy control group
(P<0.001). However, there is a statistically
significant difference between the HC and HT
groups in the weight index. (P<0.485) Furthermore,
blood glucose (P<0.997) was not found. The results
of the one-way analysis of variance showed a
statistically significant difference in MDA, SOD,
and GPX indices (P<0.0001). Tukey's post hoc test
showed a statistically significant increase in the
SOD index between DC, HC, and HT groups
(P<0.0001). However, this difference between HT
and HC groups was insignificant (P<0.393). Also,
Tukey's post hoc test results showed a statistically
significant increase in the GPX index between the
groups of DC with HT, DT with HC, DT with HT,
and DC with HC (P<0.0001). However, no
statistically significant difference was observed
between the HT and HC groups (1148 /0P<).
Tukey's post hoc test results showed a statistically
significant decrease in the MDA index between the
groups DT with DC, DT with HC, DT with HT, DC
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with HC, and DC with HT (P<0.001). However, a
statistically significant difference was observed
between the HT and HC groups. Not possible
(P<0.8717).

Discussion

The results of this research showed that exercise
training diabetes causes significant changes in body
weight, serum  glucose,  malondialdehyde,
superoxide dismutase, and glutathione peroxidase in
male Wistar diabetic rats, and diabetes and exercise
leads to changes in oxidative stress indices—heart
tissue during the implementation of the protocol.
The diabetic control group had the highest value in
the MDA index and the lowest value in SOD and
GPX indexes compared to other groups. The results
of this research are consistent with some studies that
have shown that an increasing training period is
associated with an increase in the activity of the
antioxidant enzymes DOS and XPG and a decrease
in the amount of MDA in the myocardial tissue.
Since diabetes has a negative effect on the heart
tissue by increasing oxidative stress, and regular
exercise, as observed in this study, is associated with
an increase in antioxidants, it can improve oxidative
stress and reduce its complications. Reducing blood
glucose levels in rats is one of the body's other
mechanisms to prevent the worsening of oxidative
stress, achieved by increasing exercise. It seems that
the improvement in the heart and respiratory system
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and the increase in the efficiency of these systems
by doing more sports training have also improved
the oxidative stress of the heart tissue. Among other
possible mechanisms, we can mention the
improvement in energy supply devices and
molecular adaptations, especially at the level of
mitochondria, due to increased sports training.
Among the other findings of this research, it can be
pointed out that doing intensive exercise in the
oxidative stress indicators in the diabetes group
brought them closer to the healthy control group,
and in the healthy groups, doing intensive exercise
led to the improvement of these indicators.
Therefore, it has not only positively affected
diabetic rats but also improved these indicators in
healthy subjects.

Conclusion

Increasing exercise training seems to help
diabetic subjects as a treatment method with fewer
complications.
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