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ABSTRACT

Apelin is a newly discovered adipokine whose level is high in obese people with
¢ insulin resistance. It is not clear how endurance training affects apelin plasma levels. The present study
Received: 24 Jun 2020 © aims to investigate the plasma levels of apelin-13, insulin, and glucose in obese male rats following 12
Accepted: 09 Jul 2020 ¢ weeks of endurance training.
¢ [VIETTYE Samples were 14 obese male Wistar rats who received high-fat food for eight weeks to become
fat based on the Lee obesity Index. The rats were then randomly divided into control (n=7) and training
(n=7) groups. The training group ran on a treadmill with zero slope for 12 weeks, 5 days per week (60-min
sessions at a speed of 15-30 meters per minute). The ELISA method was used for measuring the levels of
apelin-13 and insulin, while photometric glucometer was used measuring the glucose level.
[{EENTE The results of independent t-test showed that there was a significant difference between plasma
levels of glucose (P=0.0001), insulin (P=0.0001) and apelin (P=0.041) in obese male rats of control group
and endurance test. The results of independent t-test showed a significant difference in plasma levels
of glucose, insulin, and apelin-13 between the two groups (P<0.05). The glucose and insulin levels in the
training group were lower than in the control group , while the apelin-13 level was higher in the training
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Keywords: group. Pearson correlation test results showed no significant relationship between levels of apelin-13
Obesity, Endurance :andinsulin (P=0.07) as between apelin-13 and glucose (P=0.055) after 12 weeks of endurance training.
training, Apelin, [@TENERY It seems that 12 weeks of endurance training can reduce the plasma levels of insulin and
Insulin © glucose and increase the plasma level of apelin-13 in obese male rats.
Extended Abstract Insulin resistance is defined as a decrease in the ability of
a cell, tissue, or organism to absorb glucose in response to
1. Introduction insulin. Adipose tissue produces several adipokines that af-
fect insulin sensitivity and potentially link obesity to in-
ne of the biggest health problems of human sulin resistance. Apelin, a peptide found in various tissues,
society is the problem of obesity and over- is also secreted from adipocytes. Apelin is positively regu-
weight. An inactive lifestyle and overeat- lated in obese mice and humans with high insulin. Apelin
ing play a role in weight gain and obesity, receptor is found in pancreatic beta cells. Apelin can act as a
which is closely linked to insulin resistance. paracrine or autocrine regulator of insulin secretion and can
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Table 1. Mean and standard deviation of biochemical variables after training

Mean+SD
Grou N
g Apelin-13 (ng/ml) Insulin (ug/1) Glucose (mg/dl)
Control 7 1.01+0.11 3.1620.74 179.2916
Training 7 1.16+0.13 1.06+0.67 154.57+12.06

prevent hyperinsulinemia and improve insulin sensitivity.
Apelin inhibits adenylate cyclase through Gi in pancreatic
beta cells, thereby reducing intracellular cAMP levels and
inhibiting AMPK activity in INS-1 cells (beta cell line). Fi-
nally, apelin inhibits the secretion of insulin in the pancreas.
Although there is a close relationship between the regula-
tion of apelin and insulin, the effects of apelin on total glu-
cose intake are still unknown.

Today, the beneficial effects of physical activity and ex-
ercise to prevent obesity are clear to everyone. According
to the studies, it seems that the effect of exercise on obesity
and its role in changes in apelin and insulin levels and glu-
cose uptake have less been studied. During exercise, plasma
insulin level decreases based on the intensity and duration
of the exercise. This decrease is primarily attributed to a
decrease in insulin secretion. Although its exact mechanism
is unknown, it is most likely due to increased sympatho-
adrenal activity (along with exercise). Since skeletal muscle
tissue plays a major role in the development of whole-body
insulin resistance, exercise can improve skeletal muscle
and whole-body insulin sensitivity by improving glucose
and fat metabolism. The exact mechanism of how exercise
affects the apelin is also unclear. Beta-adrenergic agonists
are likely to increase apelin expression in white adipose tis-
sue. Since the most important bias in diet- and obesity-re-
lated studies is observed in human models, animal models
are widely used to test for diet-induced obesity. This study
aims to investigate the effect of 12 weeks of endurance
training on plasma levels of apelin-13, insulin, glucose in
obese male rats.

2. Methods

Samples were 14 male Wistar rats kept in cages under
12/12 light cycle, humidity of 65+5%, and temperature
of 25+2°C with free access to water and food. Rats were
exposed to high-fat hand-made diets for eight weeks until
they reached the Lee obesity index >310. They were then
divided into two groups of control (n=7) and training (n=7).
At this stage, both groups had a standard diet. Before start-
ing the training program, the rats practiced on the treadmill
for 5 days in order to get acquainted with the environment
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and the device. Each trial session included 15 minutes of
running at a speed of 15 meters per minute and a zero per-
cent slope. The training group received the endurance train-
ing program for 12 weeks, 5 days per week (Saturday to
Wednesday). Each session was 60 minutes at a speed of
25-30 meters per minute.

Direct blood sampling was performed 24 hours after the
last training session and overnight fasting and after anesthe-
tizing with ether and making an incision in the chest and
abdomen. After 15 minutes of centrifugation at 3200 rpm,
plasma was extracted from the blood samples and stored
at -70°C. Then, it was transferred to the laboratory of the
Research Institute for Endocrine Sciences, Shahid Beheshti
University of Medical Sciences, Tehran, Iran. ELISA meth-
od was used for laboratory analysis of apelin-13 and insu-
lin, and photometric method was used to measure glucose
level. Kolmogorov-Smirnov test was used to evaluate the
normality of data distribution, independent t-test was used
to examine the differences in the study variables between
the two groups, and Pearson correlation test was used to de-
termine the relationship between the variables. Significance
level was set at 0.05.

3. Results

The results of Kolmogorov-Smirnov test showed that the
data of all variables had a normal distribution (P>0.05). The
Mean+SD weight of the exercise group after 12 weeks of
exercise (329.57429.96) was close to the Mean=SD weight
of rats after obesity (321.36+£29.2), but the MeantSD
weight of the control group after 12 weeks (398.57+35.69)
was very different from the mean weight of rats after obe-
sity. The results of independent t-test showed a significant
difference between the two groups in plasma levels of glu-
cose (t=-4.849, P=0.0001), insulin (t= -5.522, P=0.0001)
and apelin (t=2.290, P=0.041). Comparison of the mean of
the study variables showed that the levels of glucose and
insulin were lower in the training group than in the control
group while the Apelin-13 level was higher in the train-
ing group (Table 1). According to Pearson correlation test
results, No significant relationship was observed between
plasma levels of apelin-13 and insulin (r=-0.49, P=0.07),
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and between apelin-13 and glucose (r=-0.52, P=0.055) after
12 weeks of endurance training.

4. Discussion and Conclusion

Weight loss and control is the best way to prevent obesity-
related diseases. For this purpose, the most appropriate way
is to control the diet and have physical activity. In the pres-
ent study, 12 weeks of high-intensity endurance training
prevented weight gain, increased plasma levels of apelin-13
and decreased plasma levels of insulin and glucose in obese
rats. There was no significant relationship between changes
in insulin, apelin and glucose levels after 12 weeks, but the P
values were close to the significant level. The reason for the
non-significance seems to be the small number of subjects,
because in correlation tests, it is better to have a large number
of samples. Therefore, it seems that the endurance training
program can be effective in treating obesity and preventing
obesity-related diabetes. Given that few studies have been
conducted on the effects of exercise on the new adipokine
(apelin), more studies are needed to fully elucidate the results.
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