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Abstract

Background and Aims: In the relationship between aplin and insulin resistance in
diabetes mellitus, it has been shown that hyperinsulinemia combined with insulin
resistance can regulate the activation of signaling pathways of phosphofructokinase,
protein kinase and mitogen-activated protein kinase. Increased expression of
adipose tissue. Insulin, as a potent regulator of aplin expression, has a direct effect
on the production and secretion of aplin. Elevated plasma levels of insulin and aplin
in diabetic rats indicate a disorder of aplin homeostasis in type 2 diabetes mellitus,
and increased plasma insulin can enhance plasma aplin levels, while insulin levels
are associated with decreased aplin expression in the animal model. Diabetics are
reduced Consumption of non-enzymatic antioxidants in the form of dietary
supplements can have a positive effect on reducing oxidative stress by hunting
down free radicals. Because exercise strengthens the anti-oxidant system and
increases long-term levels of anti-inflammatory interleukins, it may be possible to
use exercise as a tool to improve the effects of diabetes. The aim of this study was
to determine the effect of 6 weeks of increasing aerobic exercise and L-carnitine
supplementation on cardiac tissue uptake receptor and blood glucose levels in
diabetic rats.

Methods: In this experimental study, 40 male Wistar rats were randomly divided
into five groups: healthy control, diabetic control, diabetes + L-carnitine, diabetes +
aerobic exercise and diabetes + exercise + L-carnitine. After diabetic rats received
100 mg of L-carnitine orally daily. The aerobic exercise program also started five
days a week, for six weeks, with a zero degree slope, a speed of 10 meters and a
time of 10 minutes in the first week, and in the last week the slope reached 5
degrees, a speed of 20 meters and a time of 40 minutes. At the end of the course
and eliminating the acute effect of exercise, 32 hours after the last training session,
rats were anesthetized by intraperitoneal injection of a combination of ketamine and
xylazine and then by opening the chest, drawing blood directly from the heart and
centrifuging putting up. Next, the hearts of isolated rats and the corresponding steps
of the Aplin receptor assay were used by the Sandwich ELISA method, and glucose
levels were measured by cutting the tail tip and plasma levels. Descriptive statistics
were used to calculate the central indices and Kolmogorov-Smirnov test was used
for normal and significant data distribution between groups in the post-test,
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ANOVA test and Tukey post hoc test, respectively. All statistical operations were
performed by SPSS software version 23 and the significance level of the tests was
at the level of P>0.05.

Results: The results showed an increase in the significance of Aplin receptor in the
groups of diabetes + aerobic exercise and diabetes + aerobic exercise + L-carnitine
compared to the control and placebo groups (p = 0.001). There was no significant
difference between the two active groups (p = 0.274). The results of the post hoc
test showed a significant decrease in glucose in the active groups compared to the
control and placebo groups (p = 0.001). In the present study, it was observed that
performing aerobic exercise for 6 weeks as well as performing a combination of
aerobic exercise protocol and L-carnitine supplementation significantly reduced
insulin resistance. The results of linear regression analysis in previous studies also
showed that there is a negative correlation between the content of aplin and the
receptor of aplin to the amount of insulin, which is consistent with the results of the
present study. In the present study, we showed that aerobic activity alone or in
combination with L-carnitine supplementation increased the aplinergic system of
cardiac tissue so that the levels of aplin receptor in the heart in the group diabetes +
aerobic exercise and also diabetes + aerobic exercise + L-carnitine had a significant
increase compared to other groups. We also showed that the appendicular system of
heart tissue in diabetic mice is highly negatively regulated and may be directly
regulated by the mechanism of angiotensin receptors. In the present study, the
combined effect of aerobic exercise and L-carnitine supplementation improved
diabetes-related indicators in diabetic rats; howewer, the exact mechanism by which
physical activity improves diabetes was not well understood. Physical activity
modulates insulin resistance by reducing sympathetic nerve activity, improving
organ perfusion, regulating energy metabolism, and regulating food.

Conclusion: L-carnitine intake and aerobic exercise decreased in diabetic rats. The
decrease in serum insulin and glucose levels was significant in the groups of
diabetes + aerobic exercise and diabetes + exercise + L-carnitine. Insulin resistance
is known to be the most important factor in the development of type 2 diabetes and
the spread of its associated complications. Aplin, as an adipokine, is involved in the
pathology of insulin resistance, and regular exercise along with increased levels of
aplin can improve the metabolic parameters of diabetic patients. However, two
mechanisms have been proposed to regulate insulin sensitivity through aplin,
namely: reduction of glucose by aplin through the signal pathway associated with
the aplin receptor and activation of adenosine monophosphate-activated protein
kinase and endothelium nitric oxide synthetase. Hemodynamic factors have been
shown to play a role in glucose uptake, so that venipuncture increases insulin
sensitivity and stenosis reduces glucose uptake. Due to the fact that endurance
training promotes skeletal muscle adaptation and the development of insulin
sensitivity and causes fat oxidation (aerobic training and L-ka consumption).
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