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ABSTRACT

Aims and Background: The purpose of the presemlysivas to examine the effect of 12-week aerobic
exercising on the serum levels of leptin, testaster insulin, glucose, cortisol and growth hormame
obese men. Methodology: A quasi-experimental rebesrethod was used. A sample of thirty males (30-
45 years old, BMI of 31.842.1 kg‘?hwas randomly divided into experimental (n=15) awahtrol groups
(n=15). The experimental group performed an aerdbaming for 3 days per week which lasted for 12
weeks. Leptin, testosterone, insulin, glucose jsmirand growth hormone were measured before and 48
h after the training program. Results: There weoesignificant differences in the serum levelsetilin,
glucose, cortisol and growth hormone after the rinag. However, leptin and testosterone were
significantly lower and higher after the traininggspectively. Body weight, body mass index (BMd#) an
body fat percentage significantly decreased atterttaining (P<0.05). Concurrently, 4., (P<0.001)
increased following the training. After 12 weekbarmges in the control group were not statistically
significant (P>0.05). Conclusion: In obese men,ulag exercising can decrease BMI, weight, body fat
and serum leptin levels and increase serum testostelevels. Apparently, increase in the serum
testosterone level is not a reason for the decréashe serum leptin. The levels of cortisol, imsul
resistance and growth hormone are not affectedxeyasing.

Key words. Aerobic training, Leptin, Testosterone, Insulinsistance, Cortisol, Growth
hormone, Obese men.

INTRODUCTION

Obesity has been related to several conditions of diseaselkiding type-2 diabetes,
cardiovascular diseases and some types of candehas been introduced as a main health
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problem. Although increase in calorie absorptiod dacrease in energy consumption as a result
of doing physical activities may be responsibletfte obesity prevalence, some genetic factors
have been identified as its main determinants. Despany studies on the genetic and non-

genetic (psychological and psycho-social) deterntgahere are relatively few studies related to

the regulation of body weight (30).

Leptin is an ob gene product, is secreted frontigaties and indicates obesity by absorbing and
consuming energy and regulating appetite, metalimain and body mass. In humans, the
level of leptin decreases and increases as a me@swkight loss and weight gain or high-calorie
diet, respectively. Blood leptin concentration issjpively related to body fat mass and is
regulated by means of nutritional conditions (3Sutritional index can be categorized as a
short-term and long-term factor which may be relate hunger or satiety, obesity or thinness
and central or environmental activities. Environtaémunger index includes glucose, cortisol
and guerlain while environmental satiety index ugigs insulin, leptin, clucagon, somatostatin
and cholecystokinin (24). Therefore, nutrition dder which happens mostly as a result of
obesity results in excessive hunger or satiety, lrads to decrease or increase in the leptin level
of blood circulation (3).

The hormonal changes observed in obese people eamn explanation for the change in the
hypothalamiepituitary-adrenal (HPA) axis and cortisol secretion. It is conceiviedt disorder in
the HPA axis due to lack of central glucocorticogteptors in obesity and the relationship
between glucocorticoid receptors and central opesé#n have an important role in the
development of obesity (35).

It has been shown that obesity is related to theedse in growth hormone and testosterone
levels in men and increase in testosterone leveld@mtrease in progesterone levels in females
(35). Regular physical activities are accompanigdrerease in the energy requirement and
body composition changes which can affect plasmanieoncentration (20). Moreover, it has
been reported that exercising leads to the increasestosterone and cortisol secretion (19);
however, there is no complete agreement on thiingy Some authors have demonstrated that,
although exercising increases the level of serustosterone (4), it does not affect cortisol
secretion (27). Thus, the aim of this study wasmtestigate the effect of 12 weeks of aerobic
training on leptin, testosterone, cortisol and glohormone in obese men.

MATERIALSAND METHODS

Subjects

In a quasi-experimental trial, 30 volunteer obess mvere randomly selected for participation in
a training program. A pretest and a posttest wemeedon experimental (n=15) and control
(n=15) groups. The entry condition to the study wees age domain between 30 and 40 years
old, body mass index of higher than &pm? no history of regular exercise, no change of body
weight more than 2 kg and lack of specific diseas®sno smoking for at least 6 recent months.
The rejection criteria included having body masteinof less than 2kg.ni” and acute diseases
which interfere with exercising. Also, no drugs shlibbe used during the recent years and no
entry conditions should be violated while doing tegearch. The participants got informed about
the aim, advantages and possible dangers of theriemgntal design and filled in a testimonial
before beginning the experiments. Participant atarstics are given in Table 1.
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Table 1: Physical and physiological characteristicsin two experimental and control groups (standard
deviation + mean)

Experimental group Control group
. 12th week Significance 1st week 12th week Significance

Variable 1st week (base) (base) level (base) (base) level
Age (year) 35.23.1 - - 35.5:2.7 - -
Height (cm) 176.24.2 - - 175.43.7 - -
Weight (kg) 97.667.2 94.86.8 * 0.000 99.135.8 99.45.1 0.3
Body mass index (kg.m-2) 31£15;221/1 30.58t1.9 0.000 32.282.1 32.342.2 0.28
Fat percent 30.22.5 28.032.1 0.000 3182.1 31.931.9 0.48
Maximum oxygen "
consumption (mi/kgmin 25.8+4.2 31.265.6 0.000 25.483.5 25.133.1 0.32

* denotes significance (p<0/05)

Designing the Experiment

The patrticipants attended the laboratory from 8Q@ca.m. while being fast in order to measure
their body composition. Body weight, height, bodwass index, fat percent and fat-free body
mass were measured, too. To omit individual eratirthe measurements were done by one
person.

After that, the participants were taken to a gynorider to get familiar with the training program
and sports equipment. They started activities dflemin of special warm up in order to estimate
their maximum oxygen consumption (YR, via YMCA test (1). Three days after determining
the above-mentioned tests for doing physical aai the participants came to the laboratory at
8 a.m. while being fast and their blood factorsevereasured. After blood sampling, they had
equal types of breakfast and, after one hour, 8tasted performing their physical activities.
This training program continued for 12 weeks, thsessions per week. Principle of overload
was designed so that, after every three weeksaaifitig, the considered intensity could be
regulated. After the f2week, the participants came to the laboratory teit blood factors
were determined and their body composition was areds

Aerobic Training Program

The training program applied in this study lasted2 weeks, three sessions of aerobic training
per week. The training program of each sessionuderl a general warm up (10 min), the
considered training and stretching exercises as@bkdown (10 min).

The aerobic training was done every three weekls thi intensities of 55, 60, 65 and 70% heart
rate reserve for 25, 30, 35 and 40 min and contiruil the 13' week. The heart rate of the
participants in the experimental group while doaxgrcises was controlled by a Polar heart rate
meter. During the training period, the participanitshe control group did not participate in any
physical exercises and only performed their roupingsical activities.

Diet

The information related to the participants’ dieaswrecorded by the 24-hour food recall
guestionnaire in three days (two first days of week and one last day of the week) by the
participants in a sheet which was specifically ukedliets (25).The participants were asked to
mention all the foods and beverages which werewuoesd during 24 previous hours. To analyze
the data, first, the consumed foods were convedepam and then the Dorosty Food Processor
(NI, FP2) was used for analyzing the informati@tated to dieting and macronutrients. On the
day of the activity, the participants used a stathdiiet (Dietry Reference Intake-DRI) (25).
Basic metabolic energy requirements were calculbésgd on age, gender and weight according
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to Harris & Benedict formula and the total requiredergy was computed after adjusting the
activity factor (16).

Physiological Measurement Tool

The height of people was measured by a wall hayghige (44440 made in Kaveh Company)
with the accuracy oft 0.1cm while the participants were standing by the \walle feet and the
shoulders were in normal condition. Weight and bedynposition of the participants were
measured by a body composition analyzer (Omron nradenland) while the participants had
the least pieces of clothes and no shoes on. Bags nmdex was calculated by dividing the
person’s weight (kg) by the square of height (my1(2006).To omit individual error, all the
measurements were done by one person. The maxinomsumed oxygen (V£.y) of the
participants was estimated using an aerobic YMC#ét {d&) on a stationary bicycle in a
laboratory (Tentori type, E604 Model). To determihe intensity as the percentage of MQ ,
the maximum heart rate while reaching the stagéaitire and using the Kauronen formula
(1957) (2).

(indicator heart rate) = (maximum heart rate) stfrey heart rate)*(intensity training) + (resting
heart rate)

It should be mentioned that required instructioresengiven before doing the experiments in
order to maximize the efforts of the participanthowparticipated in the experiment in a
competitive way.

Biochemical M easurement Tool

After 8 to 10 h of being fast in two stages, i.efdve starting the activities and 48 h after the 12
weeks of doing physical activities, 10 ml of vendalsod was collected from each participant
while they were seated and resting; immediatelgrdfiat, the serums were separated by a 3000
rpm centrifuge and were maintained at a fridge il temperature of -70 degrees Centigrade
until the day of the experiment. To take blood frtime participants, they were asked to stop
physical activities for 2 days before the experitnen

The amount of glucose was measured while beingbiashe enzyme glucose oxidase method
(kit of Pars Azmoon Company, Tehran, Iran) by theolias autoanalyzer system (Germany).
The amount of serum insulin was calculated whiladpéast using the Eliza method, competitive
sandwich type (kit of demeditec company, Germargnsgivity of 0.uUI/ml, within and
external assessment variation coefficient of 1.l a.88%, respectively). Insulin resistance
index (Homeostasis Model Assessment Insulin Resistfl OMA-IR) was calculated based on
the multiplication of the fasting blood glucose centration (mM/I) by the fasting insulin
concentration (microinternational units/ml) divideglthe constant of .22.5 (Matues et al., 1985).
Fasting serum leptin was calculated using the Hiizghod, competitive sandwich type (kit of
Biovendor Company, Czech, within and external assest variation coefficient of 4.2 and
6.7%, respectively). Fasting testosterone serum alas measured by the Eliza method,
competitive sandwich type (kit of DRG Company, Gany, within and external assessment
variation coefficient of 3.28 and 6.71%, respedtiveThe level of fasting cortisol serum was
measured by the Eliza Method, competitive sandwyipk (kit of Diagnostic Company, England,
sensitivity of 5 nanogram/ml and within and extérssessment variation coefficient of 4.6 and
4.3%, respectively). Moreover, the level of growtbrmone of the fasting serum was calculated
by the Eliza method, competitive sandwich type ¢kiDiagnostic Company, Canada, sensitivity
of 0.2 nanogram/ml and within and external assesswariation coefficient of 5.5 and 4.4%,
respectively).
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Statistical Analysis

First, all the data were tested by the Kolmogoraw8ov test in order to determine the

normality of distribution. A paired t-test was ajepl for examining the differences before and
after training in the experimental group and arepehdent t-test was used for determining the
differences between two experimental and controugs. In all these cases, the alpha level of
less than 0.05 was considered for indicating sieisdifferences. All the data were analyzed

using the SPSS 15 software.

RESULTS

The results obtained from this study showed thaiv&8ks of aerobic training may significantly
decrease body weight (97.667.2 versus 94.6 6.8 kg and P-0.000). Body mass index was
31.5% 2.1 versus 30.58 1.9 kg (P-0.000) and body fat percent was 38.235 versus 28.03

2.1 (P-0.000) while the level of maximum oxygen sumption (VQmay Of the participants
significantly increased from 258 4.2 to 31.26+ 5.6 ml/kg min (P-0.000) after 12 weeks of
aerobic training.

Moreover, the results of the present study dematestrsignificant decrease in the level of serum
leptin (17.6x 7.9 versus 9.94 4.4 nanogram/ml and P-0.001) and significant iaseein the
level of testosterone (5.321.2 versus 5.881.6 nanogram/ml and P-0.001) from the pretest to
the posttest. Therefore, doing 12 weeks of aertiaining led to the significant decrease in
serum leptin (P-0.002) and significant increasetastosterone (P-0.003) and a significant
difference was observed between the level of leptid testosterone in the experimental and
control groups in the pretest stage (Table 2);,thhuthe experimental group, the level of serum
leptin after 12 weeks of training was lower thaattin the control group (P-0.001) while the
concentration of testosterone in the experimentahg was higher than that in the control group
(P-0.002). Furthermore, the results of this stutlidated no within group and between group
differences in the amounts of insulin, glucoseulimsresistance and growth hormone after the
training (P<0.05).

Table 2: Biochemical Variablesin the two experimental and control groups (standard deviation)

Variable Groups 1" week (base) | 12% week (base)
Experimental group 93.745.5 92.546.3
Glucose (mg/d) Control 96.7+7.5 98.5:8.3
Insulin (microinternational units/ml Experimental group 197£24 838123
Control group 8.18+2.3 8.27+2
Insulin resistance Experimental group 1.91+0.6 1.85+0.6
Control 1.95+0.6 1.99+0.5
Cortisol (nanogram/mi) Experimental group  92.86+24.4 100.41+21.3
Control group 96.25+25.4 94.88+26.6
Experimental group 2.18+0.7 1.94+0.5
Growth hormone (nanogram/mi) Control group 2.04+0.7 1.930.7
Testestron (ng/ml) Experimental group  5.02+1.65 6.12+0.81 t %
Control group 4.95+0.84 4.67+0.73
Leptin (ng/ml) Experimental group  17.6+4.65 10.12+4.81 1§
Control group 18.20+5.11 19.25+4.87

t denotes significance in th& tveek(p<0/05)
T denotes significance between the experimentatanttol groups (p<0/05)

DISCUSSION

Leptin hormone regulates energy balance by inangasnhergy consumption during exercising
and decreases total body fat. It has been assumethe effects of physical activities on levels
of leptin are mediated by a sempato adrenregie@sy$B4). In the present study, level of leptin
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significantly decreased in the training group. Aaswdemonstrated, levels of serum leptin
changed with the intensity of training and amountansumed energy (34). In addition, glucose,
fatty acids, sympathetic nervous system, insulitycarorticoid, growth hormone and
catecholamines affected the synthesis and secrefiteptin (17). Decrease of leptin serum in
the present study was related to the decreaseightvand body mass index. Also, it was shown
that irregular and short-term exercising was ntacior for determining BMI change and leptin
level (11). The results of the present study weréine with those of other studies. Esij et al.
(2000) found that leptin concentration did not adpammmediately or 24 h after the training in
70% maximum oxygen consumption; however, 48 h dftertraining, it decreased by 30% (9).
Similarly, Olive and Miller (2001) reported thaipken concentration did not have any changes
immediately after exercising (60 min in 70% ) however, after 24 and 48 h, it deceased by
18% and 40%, respectively (29). Gutin et al. (199€&nonstrated that, in obese children, plasma
leptin concentration decreased after 4 monthsairfitrg program (40 min per day for 5 days per
week) and increased after 4 months of no trainfingy concluded that leptin levels reflected the
changes in energy balance (13).

This study did not report any changes in the levelerum cortisol after 12 weeks of incremental
aerobic activity which was in line with the study Konsil et al. (2002) (5); they found that
long-term endurance training did not make any chang the resting cortisol levels (5). Daguco
et al. studied the effect of endurance traininghgish bicycle ergometer test and stated that
glucocorticoids had an important role in physiotadiregulation of leptin and cortisol was
simultaneously effective on the production andasjerof leptin (6). Noland et al. (2001) showed
that, although fat mass decreased, no changes olEm®rved in the leptin concentration of
collegiate female swimmers in the competition seamud they stated that change in leptin may
be a reason for the increase of cortisol (28). i€arstimulates leptin gene expression and it has
been demonstrated that resting cortisol levels &adirect relationship with leptin (19).
Conversely, leptin directly inhibits cortisol seto& from adrenocorticotropin cells (2). It also
has a feedback mechanism withipothalamiepituitary-adrenal (HPA) axis and decreases the
corticotropin releasing hormone. Therefore, lepéisponds to stress by affecting HPA axis. It is
obvious then that resistance to leptin or inabiiitysecrete leptin increases cortisol by increasing
corticotropsecretion (31). On the other hand, &taion of cortisol levels may be the reason for
the lack of change in leptin concentration.

In the present study, there were no significaningea in the insulin level of the experimental
group compared with the control one. French andinQstiated that 12 weeks of swimming
endurance training led to leptin decrease and guiciease in the insulin level (12). It seems
that three parameters of insulin resistance, wegltnegative balance of energy were related to
regulating leptin levels. Physical activities magrease insulin response by increasing glucose
carrier inside the muscle cells (Glut-4) and insukceptor substrates (IRS) and also increasing
the muscular mass. Fatty acids produced in thesiie disturb the transfer of Glut-4 to the cell
surface by being aggregated in the muscle cellgsiBél activities prevent from their
aggregation in the muscle cells by increasing thidation of fatty acids (10); however, it has
been proved that endurance training along withirdieincreases insulin sensitivity (8). Weak
diets including high-fat diet can neutralize thigspive process (8). Decrease in the leptin
sensitivity in the skeletal muscle which happensaa®sult of high-fat diet may lead to the
increase of fatty acid transfer in the cell membramd this transfer can be considered as a
potential factor for decreasing insulin sensitii@y. Additionally, inhibition of 3 kinase Inositol
phosphatidyl choline an important enzyme in thellinssignal, destroyed the ability of leptin in
the redistribution of fatty acids for the oxidaticwute (8). In other words, glucose which is the
main stimulus for insulin secretion (15) causedsigmificant changes in this study. It should be
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mentioned that changes in the leptin level wereoirtgmt in terms of ability to control hepatic
glucose output and resistance to leptin affectsstance to insulin (22). Possible mechanism of
leptin action is to directly and indirectly actieaAMPK enzyme in the muscle by the mediated
responses of hypothalamus and increase of fatty exidation which leads to the glucose
absorption. Therefore, leptin has a role in cohtrg] absorbing and consuming energy (31).
Leptin has a positive effect on the metabolismatfyfacids in the skeletal muscle and, because
of this increase, triacylglycerol storage occurfadskeletal muscle. Therefore, decrease of
sensitivity to leptin in the skeletal muscle magdeo the sensitivity decrease to insulin due to
the aggregation of lipids inside the muscle cetid areation of disorder in the insulin signaling
route (8). Then, lifestyle which includes weak gigtand lack of physical activity may omit
sensitivity to leptin and insulin.

The present investigation did not demonstrate aifseggnt difference in growth hormones as a
result of 12 weeks of aerobic training which wadime with the findings of some other studies
(23). The results of the studies showed that phYsictivity is a stimulus or releasing factor for

the growth hormone. Some studies have investigaiedrs like intensity, duration and type of

activity and environmental conditions and have oahed that these factors may influence the
effect of physical activities on the secretion odwgth hormone (22, 23). Therefore, the data of
this study revealed that probably one of the effediactors on the changes of growth hormone
was the intensity of the applied activities andsityepercent of the participants. So, it is likely

that decrease in obesity and increase in the imyenf exercises and change in the type of
activities increase the response of growth horntoribe exercises.

This study showed significant increase in the tstone of the training group. Previous studies
have demonstrated that androgens inhibit leptin €8). The present research demonstrated
increase in the testosterone level and decreasigeiserum leptin as a result of 12 weeks of
aerobic training. Considering the lack of a sigmfit relationship between testosterone and
leptin concentration during exercising and recoyvehe data of this study suggested that
testosterone had no acute effect on the levelgmtinl during exercising and 48 h after that.
Therefore, the difference in the response of tihesmones may be due to individual differences
in terms of intensity of activities. Previous seglihave demonstrated that testosterone levels
increase with the resistance training (21.20) aitth whysical activity (36.14) with sufficient
volume and intensity. Testosterone increase in gresent study was probably due to the
intensity of training program. According to the geat study and other investigations (18),
possible mechanisms for increased testosteroneim@ease in blood concentration, decrease in
metabolic clearance and increase in blood lactaeentration.

CONCLUSION

In general, the findings of this study showed tihatemental aerobic training can affect serum
leptin; however, considering lack of change in fllemones which affect leptin, the reason of
the leptin decrease can be attributed to other boes like epinephrine, norepinephrine, thyroid
hormone and so on. Probably, if the intensity andation of activities were higher than their
present levels, significant results would be ol#dirand would highly affect the discussed
indexes. In addition, a high volume of samples imalp the validity of the results.
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