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ABSTRACT

Introduction: leptin is proposed to be an important factor in energy balance and metabolism to influence body weight.The purpose of
this endeavor was to investigate the effect of an 8-week selected aquatic aerobic training period on plasma Leptin and insulin resistance
in men with type 2 diabetes. Material and Methods: : 20 types 2 diabetic men selected as subjects and were randomly divided into
experimental (n=10) and control groups (n=10). Both groups were similar regarding their age and body mass indexes. The training
program for the experimental group included three weekly sessions of aquatic aerobic exercise for a period of eight weeks with an
intensity of 55-70% of maximal heart rate. The control group had no participation in any regular training program. The blood samples
were analyzed for plasma Leptin and insulin resistance. Independent and dependent t-tests were implemented to compare parameter
averages at ®=0.05. Results: The results showed that in the experimental group, leptin (P=0.049) and insulin resistance (P=0.001)
levels decreased significantly. The comparison of the differences between the two groups showed that the changes in leptin (P=0.52)
not significant and insulin resistance (P=0.001) levels was significant. Conclusion: the results of this study showed that aquatic aerobic
training can be effective in preventing and treating diabetes by reducing levels of leptin and insulin resistance.
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and overweight have been a matter of interest to researchers in

Introduction

sports sciences Pl Diabetes is the most common metabolic

disease in the world, and its prevalence increases with age.
The balance of physiological factors maintains body stability i ) o ) P ) g_
) o ] ) Insulin resistance is recognized as the most important factor in
and its problems can lead to the incidence of various diseases, ) )
) ) ) the development of type 2 diabetes and the development of its
such as obesity, cardiovascular problems, and diabetes. In today o o . .
) ] ) ) . related complications, which is defined as a reduction of
society, the prevalence of obesity has alarmingly increased M. ) . .
) ] ) ) ] optimal muscle cell function to absorb glucose in response to

Obesity by disturbing energy balance increases the received
. i secreted insulin M. In recent years, a number of Adipocyte or
energy and reduces its consumption. In the recent years, the o ) . N . .
-~ ] ] adipokine-derived hormones have been identified, including
statistics have shown the ever-increasing number of obese leoti i o 4l lin. Th diooki )
eptin, applein, resistin, and lipocalin. These adipokines play an
people and obesity-induced illness. In Iran, about 71% of men . P, appiein, . S p_ . P Py
) ) ) _— important role in physiological settings for fat storage,
and women are suffering from obesity and overweight . Since ) . : ] .
) o ) ] ) ) metabolism, nutritional behavior, and obesity-related disorders
obesity and inactivity result in mitochondrial function change ) o T ]
. ) ) such as type 2 diabetes Bl Leptin is a protein with 164 amino

and also cause common diseases such as type 2 diabetes, obesity

acids, which predominantly synthesized by adipose cells that
helps to regulate energy balance, weight, and fat deposits 1],
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The main role of leptin is to increase the consumption calorie
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Therefore three changes in leptin cycle result in obesity

including inability to produce leptin, decrease in leptin
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increasing energy consumption is eliminated. Since the results
of many studies showed that received energy regulates the
expression of the leptin gene positively or negatively, a change
in energy expenditure can affect the amount of leptin through
exercise. Among the various adipokines, leptin is a new
adipokine that the effect of exercise on it has been less studied
Bl Azarbayjani et al. evaluated the effect on one-session
combined aerobic resistance exercise on inactive men and
reported that leptin concentration and insulin resistance index
were significantly reduced 1. However, in another study, after
eight weeks of training, no significant difference in subjects'
levels of leptin and adiponectin and body mass index (BMI) was
observed, but insulin resistance improved significantly .
Many studies have been conducted on the effects of various
types of physical activity on insulin resistance in patients with
type 2 diabetes and reported different results. However, most
studies have shown that exercise plays an important role in
improving insulin function and reducing hyperglycemia in these
patients "'l Leptin studies and its role in regulating weight are
still not well known; maybe leptin receptors become more
susceptible by decreasing leptin levels in a variety of ways,
including aerobic activity. On the other hand, body exercises
that increase the skeletal muscle capacity to use fat (endurance
activity in water) play a vital role in weight control. Therefore,
aerobic swimming exercises may have an important role in
regulating weight and treating diabetes with effect on fat
weight and subsequent plasma leptin levels. In most of previous
studies, exercises have been conducted on a dry land. Because
of the difficulties caused by dry land exercises and damage
caused by it, most people are more interested in aquatic
exercise. In water, due to reduced weight bearing, probably
the weight of the body on the lower limbs and joints decreases.
Although there are various reports about the efficiency of
physical activity on level of leptin and insulin resistance, as well
as its effect on energy homeostasis, metabolism, and weight
changes in individuals, no reports have been found about
evaluation of swimming effect on leptin level in men suffering
from type 2diabetes. Therefore, the present study aimed at
evaluating the effect of 8-week aquatic aerobic exercise on the
plasmatic level of leptin and insulin resistance in men suffering

from type 2 diabetes.

Methodology

The present quasi-experimental and field study was conducted
on 20 men suffering from type 2 diabetes with the ability to
participate in exercises programs. Based on inclusion criteria
participants were randomly divided into exercise (10 people)
and control group (10 people). The most important inclusion
criteria were to have no side effects of diabetes, no specific
disease, such as heart disease, kidney, liver, or metabolic
disease, irregular exercise in regular exercise for more than 2
hours a week and over the past 6 months, no blood pressure
above 140/190 Millimeters of mercury, have more than a year
of diabetes history, body mass index of 25 to 35 kg/m’, and
take only one type of anti-diabetic tablet overnight. The insulin

resistance index was also calculated by HOMA-IR' equation.
All interventions were performed under the supervision of
diabetes specialist and patient satisfaction.

In order to determine the leptin, insulin, and blood glucose,
5ml blood samples were taken from Vein arthritis of each
subject (between 8 to 10 o’clock in the morning under doctor
supervision) a day before exercise program under 12-hour
fasting condition. Then the exercise group participated in the
exercise protocol. The exercise protocol included aerobic
exercises (marching) in water for 8 weeks, 3 sessions per week
with an intensity of 55-70% HRmax. To measure heart rate
and determine the intensity of training, polar watches were
given to subjects. The maximum heart rate of subjects was
determined by the equation (220-age = HR). The aerobic
exercises program included 10 minutes low-speed walking,
exercise and stretching to warm up, walking faster as the main
workout, and at the end 5-minute slow walk and stretching
exercises to cool down. The severity and duration of the
exercise gradually increased so that in the first and second
week the intensity was 55% HRmax for 30 minutes and every
two weeks, 5% was added to the intensity and 10 minutes for
the duration. The control group did not participate in any
regular sporting activities during the study period. To prevent
the possibility of acute exercise effect (post-test), all subjects
participated in blood sampling in the same pre-test conditions
48 hours after the last exercise session. Measurement of
variables was done in two groups of exercise and control
simultancously. At ecach stage, blood samples were
immediately poured into EDTA-containing tubes. After
centrifugation for 10 minutes and 3000 rpm, the blood plasma
was isolated and stored in special microtubes and kept at -80 °©
C. The Shapiro-Wilk test showed that the studied parameters
had a normal distribution. To compare the mean of the
parameters, dependent and independent t-test was used at a

level of a = 0.05.
Findings

Anthropometric and aerobic fitness characteristics were
presented in Table 1 by groups. As seen in Table 1, body
weight and BMI decreased significantly in the exercise group.
In control group, although body weight and BMI decreased, it
was not significant. Also, the results of Table 1 showed that the
maximum amount of consumed oxygen in the exercise group

was significantly increased.

Table 1. Mean and SD of a general profile and VO2 max in

subjects
Control group Exercise group
Variables
Pre-test Post-test P Pre-test Post-test P

42,7t 43.1%
Age (year) 55 - - 41 - -

176+
Height (cm) - - 177£5.8 - -

4.5

Homeostasis Model Assessment of Insulin Resistance?!
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90.02% 89.6+ 92.5+ 89.9+
Weight (kg) 0.059 0.001
11.4 10.7 12.7 12.3
BMI 28.5+ 28.3% 29.3% 28.4%
0.062 0.001
(Kg/m?) 2.6 2.4 2.7 2.6
VO3 max 36.82% 37.22% 37.34% 40.2%
0.104 0.001
(ml.kg/min) 3.21 3.14 2.91 3.71

The results of Table 2 shows in-group comparison that after 8
weeks, leptin (P = 0.049), insulin (P = 0.001), glucose (P =
0.001), and insulin resistance (P = 0.001) had a significant
decrease in exercise group. Besides, variation of insulin (P =
0.001) and insulin resistance (P = 0.001) were significantly
different between exercise and control groups, but there was
no significant difference between the two groups in terms of
leptin (P = 0.521) and glucose (P = 0.207).

Table 2. a comparison of intergroup and within group variations

of biochemical indexes in subjects

Pre-test Post-test
p p
Variables  Group Mean and Mean and
In-grou intergrou
D D group group
leptin  Exercise  8.17£1.08 7.8310.8 0.049=P*
0.521=P
(ng/ml)  Control 8.1240.69 8.0510.7 0.137=P
insulin  Exercise 10.27£1.17 8.2310.68  0.001=pP*
0.001=P¥
(uU/ml)  Control 10.38%1.16 10.2410.91 0.524=pP
glucose  Exercise 139.8%19.8  129.1£16.3  0.001=P*
P=0.207
(mg/dl)  Control 140.3%14.7 138.4%15.5  0.104=P
Insulin  Exercise  3.54%0.67 2.6310.48  0.001=P*
P=0.001¥

resistance  Control 3.610.61 3.510.47 P=0.262

*In-group Statistical significance; ¥ intergroup Statistical significance

Discussion and Conclusion

Physical activity and sport are the most important factors in
energy consumption. Since received energy can positively or
negatively regulate the leptin gene expression, variation in
energy consumption can affect the amount of leptin through
exercise and physical activity. Therefore, physical activity is an
important determinant factor in the amount of leptin '’ Based
on the results of present research, aerobic exercise in water led
to a significant leptin decrease in the exercise group, however,
no difference was observed in control group. The most
conducted studied reported that exercise reduces leptin
concentrations, but some research has failed to achieve its
effect. There is less paradox in research that uses long-term
exercise protocols, and most researchers confirm the
significant reduction in serum leptin levels as a result of
exercise sessions [, In this study, the reduction in leptin was
in agreement with those of Koga et al. " and was in contrast
with the findings of Leite et al. I, The mechanism that

regulates the level of leptin is still unclear. However, severity,

volume, and duration of exercise are among the factors
influencing leptin levels "°l. Other possible effects of exercise
on leptin levels are related to differences in the sympathetic
nervous system and the hypothalamic-pituitary-adrenal axis I'7.
Some researchers believe that exercise can lead to a greater
reduction in visceral fat than subcutaneous fat; therefore the
reduction in serum leptin cannot be attributed to diminishing
the size of adipose cells 'Y, In general, the results of most
studies indicate that a balanced diet and physical activity reduce
the leptin levels in the blood. In leptin response to physical
activity, several related mechanisms have been reported.
Physical activity can reduce fat mass and play an important role
in energy consumption. Also, it can affect the concentration of
hormones such as insulin, cortisol, growth hormone,
catecholamines, sex hormones, and metabolism. The findings
of this study showed that the implementation of 8-weck aquatic
exercises improved insulin resistance index in diabetic men,
but did not change the control group. In this study, the
reduction of insulin resistance was consistent with 1% I and
in contrast with those of Jion et al. . Several mechanisms
have been proposed to reduce insulin resistance after exercise.
These mechanisms include increase of insulin signaling and
available receptors ', an increase of glycogen synthase and
hexokinase activity 1, a decrease of free fatty acid release and
an increase of their clearance ¥, and an increase of glucose
delivery to muscle and changes in its composition. In diabetics,
physical activity increases insulin sensitivity and glucose
tolerance and reduces blood glucose levels in these patients 4,
Moreover, physical activity also increases glucose uptake by
active muscle. This mechanism is performed through the
stimulation and transfer of GLUT-4 to the cell membrane and
the rapid removal of glucose by active muscle through protein
carriers °. It should be noted that the most important point in
these types of exercises is the improvement of maximum
oxygen intake, which can be considered as an important
indicator in promoting health, along with weight loss due to

the effect of aerobic exercise in the water on body fat.

Conclusion

The results of the present study showed the positive effect of a
period of swimming practice on serum leptin concentration
and insulin resistance in type 2 diabetic patients. Accordingly,
it can be concluded that performing swimming exercises is a
good way to reduce the risk of type 2 diabetes through the
development of glucose transfer into muscle cells. Also
swimming by regulating the leptin secretion can be a good

prevention method for postponing type 2 diabetes in men.
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