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Abstract

Aim: This study was performed to investigate the effect of
exercise on serum resistin and leptin values in rats fed with
a high-fat diet.

Material and Method: 24 Wistar albino male rats were used
in the study. They were randomly divided into 4 groups,
with 6 rats in each group. The groups were determined as
the control group (C), exercise group (E), high-fat diet (HFD)
group, and high-fat diet + exercise (HFDE) group.

Results: In this study, resistin values were found to be similar
inthe C, E,and HFDE groups, but different in the HFD group. It
was determined that the resistin value in the HFD group was
higher than the other groups. It was observed that exercise
decreased the value of rising resistin. When evaluated in
terms of leptin levels, the C and E groups showed similarity,
while the HFD and HFDE groups showed similarity with each
other. Although exercise slightly decreased the leptin level,
which was highly increased with a high-fat diet, it was not
statistically significant.

Conclusion: It has been determined that feeding with a
high-fat diet causes an increase in serum resistin and leptin
levels, and exercise provides a significant decrease in resistin
values, but is not effective in leptin levels.
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Oz

Amacg: Bu calisma, yiksek yagl diyetle beslenen ratlarda
egzersizin serum resistin ve leptin degerlerine nasil bir etkisinin
olacagini arastirmak icin yapildi.

Gereg ve Yontem: Calismada 24 adet Wistar albino irki erkek
rat kullanildi. Her grupta 6 adet rat olacak sekilde rastgele
4 gruba ayrildi. Gruplar kontrol grubu (C), egzersiz grubu (E),
yUksek yagl diyet (HFD) grubu ve yiksek yagli diyet + egzersiz
(HFDE) grubu olarak belirlendi.

Bulgular: Bu arastirmada resistin degerleri C, E, ve HFDE
gruplarinda benzer, HFD grubunda ise farkli bulunmustur.
HFD grubunda resistin degerinin, diger gruplara gore yuksek
oldugu tespit edilmistir. Egzersizin yUkselen resistin degerini
dastrdugu goralmastdar.

Leptin seviyeleri agisindan degerlendirildiginde C ve E grubu
benzerlik gosterirken, HFD ve HFDE gruplarn da birbiri ile
benzerlik gostermektedir. Yuksek yagl diyet ile oldukg¢a artan
leptin seviyesini egzersiz bir miktar distrse de, istatistiksel
acidan anlaml bulunmamistir.

Sonug: Yiksek yagli diyet ile beslenmenin serum resistin
ve leptin dlzeylerinde artisa sebep oldugu, egzersizin
resistin degerlerinde anlamli bir dists sagladigr fakat leptin
duzeylerinde etkili olmadigi tespit edilmistir.
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INTRODUCTION

The phenomenon of high-fat dietary nutrition and related
obesity observed in Western societies has become a
worldwide recognized problem. It is a well-known fact that
high-fat dietary nutrition and obesity are the triggers and
causes of many diseases." High-fat diets cause disruption of
energy balance and increase in adipose tissue mass. Regular
exercise reduces the amount of fat in the body. It is known
that exercise reduces deaths due to heart diseases, prevents
osteoporosis and hypertension, as well as plays an important
role in protecting against diseases such as diabetes and
obesity.?*

Resistin has been defined as a special hormone belonging
to adipose tissue and has been reported to be associated
with obesity, metabolic syndrome and diabetes. It is known
that the release of resistin increases in obesity caused by
diet. Resistin both prevents glucose from entering the cell
and causes insulin resistance.>® Leptin is a peptide hormone
that has protein structure. Its rate in the body is directly
proportional to the amount of adipose tissue. Leptin is known
to be effective on growth and development, determining
the metabolic rate and activating the sympathetic nervous
system.”8 Leptin levels decrease with weight loss and
increase with weight gain. As the number and size of fat cells
in the body increase, leptin production increases and begins
to be released into the circulation. When increased leptin
reaches the hypothalamus, it reduces food intake.”

MATERIAL AND METHOD

This study was carried out with the permission dated
31/03/2022 and numbered 2022/03-05 given by Van Yuziincu
Y1l University Animal Experiments Local Ethics Committee. 24
Wistar albino male rats were used in the study. All conditions
were met according to laboratory animal care standards.
Rats were randomly divided into 4 groups, with 6 rats in each
group.

1. Control (C) Group: Standard nutrition program was
applied to this group. During the experiment, normal pellet
rat food and tap water were given.l'”

2. Exercise (E) Group: Along with the standard nutrition
program, an exercise program was applied 3 days a week.

3. High-Fat Diet (HFD) Group: In the high-fat diet group, 300
g/kg margarine was melted and added to the standard pellet
meal. The prepared mixture was applied daily for 8 weeks.'"

4. High Fat Diet + Exercise (HFDE) Group: In this group, 300
g/kg margarine was melted and added to standard pellet
feed. The prepared mixture was applied daily for 8 weeks.
At the same time, an exercise program was applied 3 days a
week.l011

Exercise testing was performed on a Rat-specific treadmill.
In order for the rats in the exercise group to adapt to the
treadmill, after running at the lowest speed of the protocol
for a period of 2 weeks (15 min/day), the treadmill protocol

was adapted for 17 cm/sec speed to be 40 cm/sec at medium
intensity (30 mins/day), 3 days a week.!"”

Test animals were anesthetized with Ketamine HCL (50 mg/kg)
at the end of the 8th week. The blood taken from the hearts
of the animals with the help of syringes were transferred to
biochemistry tubes. After the tubes were centrifuged, serums
were obtained. Commercial kits used in the study were
determined by ELISA in accordance with the kit procedure.

Statistical Analysis: One-way Anova test was used for the
analysis because the groups for resistin were normally
distributed, and the group variances were homogeneous.
Since the groups for leptin were not normally distributed
and the group variances were not homogeneous, the Kruskal
wallis test, one of the non-parametric tests, was used for
analysis. Tukey test, one of the Post-Hoc tests, was used to
determine the significant groups. The statistical significance
level was taken as 5% in the calculations and the SPSS (ver.21)
statistical package program was used for the calculations.

RESULTS

The effect of exercise on serum resistin and leptin values and
statistical data in rats fed with a high-fat diet are given in
Table 1.

Table 1. Resistin and leptin levels of the groups used in the study.

Groups N  Resistin Leptin
Control (C) Group 6 4.34+0.20° 613.76+18.97°
Exercise (E) Group 6 4.26+0.22° 607.24+12.95°
High-Fat Diet (HFD) Group 6 4.87+0.24* 1690.76+201.81*
High Fat Diet + Exercise (HFDE) Group 6 4.42+0.18° 1584.16+140.55°

* Different letters in the same column indicate statistical significance at p< 0.05. a,b: Shows the
difference between groups (Tukey)

When the findings obtained in this study were evaluated
statistically, it was determined that the resistin values were
similar in the C, E and HFDE groups, and higher in the HFD
group compared to the other groups. It was observed that
resistin value increased with high-fat diet and decreased with
exercise. When evaluated in terms of leptin levels, the K and
E groups show similarity, while the HFD and HFDE groups
show similarity with each other. Although exercise slightly
decreased the leptin level, which was highly increased with
a high-fat diet, it was not found to be statistically significant.

DISCUSSION

In this study conducted to examine the effects of high-fat diet
and exercise on serum resistin and leptin values in rats, it was
determined that feeding a high-fat diet increased the level
of resistin in rats. Pagano et al. (2005) found in their study
that serum resistin level was directly related to obesity.'? It
is known that serum resistin levels increase in rats set up with
an experimental diet."® Steppan et al. showed in their study
in 2001 that resistin is a hormone belonging to adipose tissue
and its amount in the body is directly proportional to the
amount of fat.®! In another study, they reported that obesity
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and resistin were related, and body fat mass and serum
resistin level were related."* Koerner et al. (2005) stated in
their study that the nutritional character had an effect on
the level of resistin, the amount decreased with hunger, and
increased again with food intake.™ In a study, they found
that 12 weeks of exercise and a low-calorie diet decreased
the level of resistin.l'® The reason for this decrease in resistin
level was also reported as weight loss. It has been found
that exercise performed 4 times a week for 4 months causes
a decrease in the level of serum resistin.'"”? In studies on test
animals, it has been reported that resistin causes changes in
insulin metabolism in cells and increases glucose production
in the liver, resulting in insulin resistance."® It was determined
that in mice fed a high-fat diet, insulin resistance developed,
and with the subsequent resistin oligonucleotide treatment,
insulin resistance decreased.” In another study, it was
shown that resistin is effective in liver cells and causes insulin
resistance.”” It can be considered that in this study, serum
resistin level increased in rats fed a high-fat diet, and this was
due to the weight gain in rats. As in the literature, it has been
determined that the diet that causes weight gain increases
the serum resistin level, and there is no increase in rats that
are not fed with a high-fat diet. Resistin values were similar
in the C, E and HFDE groups, but higher in the HFD group.
When HFDE and HFD groups were compared, the difference
between the resistin values was found to be statistically
significant. Resistin values did not increase in the HFDE group,
in which both high-fat diet and exercise were applied, and
showed parallelism with the control group. When the studies
conducted in recent years are examined, it has been reported
that reqular exercise is beneficial in diseases such as diabetes,
high blood pressure and cardiovascular diseases, and reduces
the risks.2" In this study, it was determined that the increase
in serum resistin levels caused by high-fat diet decreased with
exercise.

When this study was examined in terms of leptin levels, the
C and E groups were found to be statistically similar to each
other, but different when compared with the HFD and HFDE
groups. When HFD and HFDE groups were compared with
each other, the difference between leptin levels was not
found to be significant. In other words, it was observed that
feeding with a high-fat diet increased the leptin level, and
although exercise slightly decreased the increased leptin
level, it was not statistically significant. As it is known, the
most important task of leptin in the organism is to reduce
the risk of obesity by regulating food intake and energy
metabolism.?? Severe obesity has been reported in leptin-
deficient mice.”® In another study, it was shown that leptin
levels were quite high in obese mice, and this ratio did not
change with exercise.?” Although prolonged and heavy
exercise reduces leptin level by approximately 1/3, it was
observed that leptin level increased to the level before the
exercise 18-24 hours after the exercise.” It is considered
that this is not related with weight loss and rather the long-
term fasting or exercise reduces leptin secretion by affecting
fatty acids in the blood. In the study by Olive et al,, it was

reported that the leptin level did not decrease immediately
after the exercise, but decreased after a day or two. Another
study found that leptin levels did not decrease even one
day after exercise, but a decrease of approximately 30% was
found after two days of exercise.?® When the literature was
searched, quite different opinions were found about the
relationship between leptin and exercise. Generally, studies
have reported that short-term exercise does not reduce leptin
levels, and decreased leptin levels are also associated with
circadian rhythm.'?72® |t has been determined that long-term
exercises significantly reduce leptin levels, and the duration
and form of exercise are important.?>2°3 |n this study, it was
observed that feeding a high-fat diet significantly increased
leptin levels, but exercise was not very effective in reducing
leptin levels. It is considered that longer and more intense
exercises can reduce leptin levels by affecting body fat ratio
and free fatty acids in the blood.

CONCLUSION

As a result, significant increases were observed in both
resistin and leptin levels in rats fed with a high-fat diet.
It was observed that a 12-week exercise was effective in
reducing the serum resistin level, but the duration and form
of this exercise was not effective in reducing the leptin level.
It is considered that longer and more vigorous exercises may
produce different results.
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