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ABSTRACT

Leptin,is a hormone thagynthesized by fat tissue, has an important rokeguolate energy balance and metabolism
and thus body weight. The influence of acute egerand chronic exercise training on circulatingtiapand its
relationship with hormonal and metabolic changest ihduce energy balance had been noted by reseeschihe
purpose of this study was comparison of serumnépti, cortisol(C) andtestosterone(T) responses to one bout
acute aerobic exercise in active and non-active.rrethis semi-empirical study, 18 men in two groupse active
(21 /88+1/36yr with 6/1% 1/45yr active training for the preceding) and @inon- active (22/£1/64yr with non-
specific training for the preceding) were not takiany medication, and were free of cardiac, resipiry, renal, or
metabolic diseases, volunteered. Blood samples watected before and immediately after 12 minumésnsive
running exercis€cooper aerobic test).The concentrations of L, Cdah serum was determined by
Chemiluminescence laboratory method by Elisa kifer statistical analysis of data we used from SEt&ANOVA
and pearson correlation methods by spss softwarsiore 16. The results were showed thatmediately after
exercise, leptin levels (active group) and testaste (in both groups) significantly increased, hoes not founded
significant differences inleptin, cortisol and testerone between two groups before and after eserdlsoat
baseline and after immediately exercise the refestiop between serum L with PBF, Vo2max, BMI, WHRjrns
concentrations of C and T in each groups weresimificant(P<0/05). One bout intensive aerobic exercise such
as12 minutes running not create real changes ircentration of leptin serum in active and non-activen.

Key words: leptin, cortisol, testosterone, active and notivaanen

INTRODUCTION

Leptin was discovered in 1994 following the isadatiof theob gene [1]. Leptin, a protein with a helical struetu
similarto cytokines and a relative mass of 16 kDa with &d6no acids [2], assists in thegulation of body weight
and energy homeostasis [3,4]. Adiptissue is the major source of leptin expressioméher, othesites have been
identified, including skeletal muscle, mammapjithelium, the placenta, and the brain [2]. lthgught thaa major
role of leptin is to relay information to signahirsducingeceptors in the hypothalamus concerning the staitus
energystores [5,6] and thus aid in reduced feeding [3T4e leptin receptor (with long and short isofornsi
membeiof the cytokine family of receptors and is expresisea varietyof tissues including the hypothalamic nuclei
[7,8]. Neurons irthe arcuate, ventromedial, and dorsomedial hypathial nuclethat are sensitive to leptin express
neuropeptides/neurotransmittéirat are associated with central regulation of gnéalancés, 2].

Leptin is regulated by the status of fat storagéh largeradipocytes containing more leptin than smaller angke
sameindividual [9]. Nutrition-related control of leptihas beesuggested to be partially regulated by insulials
beendemonstrated that leptin expression occurs afearagion ofinsulin in response to feeding [10], and a decline
in leptinlevels follows reduction in insulin during fastifiyl]. Someearly studies reported no acute effect of eating
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on leptin concentrationdut later studies that controlled for fasting destoated thameals and insulin acutely
affect leptin concentrations [1ZPther hormones associated with the regulationmifrieghatare altered by exercise
include glucocorticoids, growth hormoraed catecholamines [13, 14].

Growth hormone and cortisol halkeen shown to promote leptin production [15, 1@jereas catecholamines and
testosteronmmhibit leptin production [17].

Exercise is a potent stimulus for secretion of mawnymones [18, 19] and exercise mediated negatiezgy
balance may contribute to the regulation of plasepdin concentrations [18,20]. long-ter@i60Q min) exercise, a
reduction in leptin concentrations reportiedm 1 to 3 hr of running or cycling has been htited todiurnal
reduction in circulating leptin, independent of exge [21, 22,23]. Kraemer RR (2003) suggested ttheitdecline
may be associated with elevated production of non-fisterfatty acids during exercise that to be inversely
correlated with leptin levels [24]. On the othentarecent studies have shown that endurance sgengih marked
negative energy balance — for example, marathomewig, marathon running may cause an immediatelaydd
decrease in leptin concentration [18, 25]. In castirshort term (<30 minutes) exercise studies estgipat leptin
concentration is not acutely affected by exercesgardless of intensity [18, 26], as the exercigeliated energy
expenditure may not reach the critical level neefdeglasma leptin concentration to be reduced aiteaexercise
[20,27]. Most reports of reductions in serum leptiay be attributetb circadian rhythms or hemoconcentration or
elevation of production non-esterfied fadiyids during exercise [28].

On the other hand a few studies has been repaitgdficant increases in leptin resporigea graded exercise test
to exhaustion and moderate exercise after immadgliaf exercise [12, 29]. The increases in thesdiss may have
been due thlemoconcentration, which would have presented higbecentrationsf leptin to the leptin receptors
[28].

Thus, due to insufficierstudies and controversial results of previous studegarding the effects of acute exercise
on leptin, in this study, the researcher and cgliea are seeking to answer the question that whegitsh and
cortisol and testosterone responses to a singledi@xhaustive aerobic exercise in active and active, and dose
fitness level has an effect on the possible chaafleptin concentration?

MATERIALS AND METHODS

In this semi-empirical study, 18 men in two groupme active (21 /88 +1/36yr with 6/11+ 1/45yr &etitraining for
the preceding) and nine non- active (22/2+1/64yhwion-specific training for the preceding) werég taking any
medication, and were free of cardiac, respiratogpal, or metabolic diseases, volunteered. Bloodpses were
collected before and immediately after 12 minutésrisive running exercise (cooper aerobic testjlyBeeight was
measured with a digital scale (sensitivity of Od) land height and WHR was measured to the neaiidisheter
using JENIX (DS-102, Korea). BMI was calculated vasight in kilograms divided by the square of heigfnt
meters. Body fat percentage was calculated by L@ddiper with sensitivity of 0.2mm (YAGAMI, Japan)sing
Jackson and Pollock 3-site skinfold equations (2030 VO, max was estimated byne mile Rockport Fitness
Walking Test (31)

For determine concentrations of leptin, cortisodl destosterone serum, 5 cc blood samples wasnedtdiom an
elbow vein of subjects, before and immediatelyrafterformance of 12 minute intensive aerobic esercBlood
samples were collected in test tubes and anticataliiwith EDTA. Plasma was separated by centrifugim 15
minutes at 1000 xg at 2-8°C within 30 minutes ollemtion and divided into three aliquots. The atitgiwere
frozen and stored at —80 °C for subsequent analgitisin 2—3 weeks). leptin and cortisol was detered by
chemiluminescence method in laboratoryusyng each special kits (leptin by Diagnostic Biechkit manufactured
by Hungary and cortisol and testosterone also Inutemh kits (IM1119 and IM1841) manufactured by CQrec
Republic) were measured.

Exercise program

Exercise program was include12 minute running (eo@erobic testvith 85-80% of HR,.« in active and 75-70%
of HRyax IN non-active subjectdHeart rate was controlled by polar stethoscope faatwred by SwedenFor
elimination of unpredicted factors such as quargitgd composition of nutrient, all of subjects afieflasting night,
had eaten a meal with similar calorie about 1 ofeeexercise (13, 16).

Statistical analysis
After confirming normal distribution of data withé Kolmogorov-Smirnov (k-s) test, to compare thifedénce of
variables in pre and post-exercise, we used fraiesTand ANOVA statistical methods, and to deteenufirelation
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between leptin with other variables, pearson ¢atiom method were used. p<0.05 was used as therion of
statistical significance. Data analyzed by spssftware.

RESULTS

The non-parried T-tesinalyzes of data at baseline were showed thag ther no significant differences between
two groups in all variables (except M@y (Table 1).

Tablel: Physical, physiological and hormonal variakes of subjects at baseline

group p-value

Variables Non-active Active

Age(yr) 22.66+1.65 23.11+1.26) 0.532
Height(cm) 177.842.31 | 177.66+6.68  0.969
Weight(kg) 72.3318.52 | 68.43%7.57 0.32
BF (%) 17.41+4.109| 13.91+5.15 0.131
BMI (kg/m?) 22.186+2.01| 21.63+2.53 0.615
VO, max(ml/kg/min) | 40.17+1.22 49.01+1.05 0.01*
WHR(cm) 97.5+0.07 0.93+0.06 0.203|
Leptin(ng/ml) 4.833+1.94 3.478+0.48 0.059
Cortisol(ng/ml) 4.968+2.03 4.962+3.42 0.996
Testosterone(ng/ml) 3.74+1.31 4.7+0.96 0.097

Values expressed by mean and standard deviatioB@)4p < 0.05

Also, the results of parried T-test were showedadtive group after exercise, the mean concentrasfoleptin,

cortisol and testosterone were increased, tiiat increase was significant in relation to lepgind testosterone
(p=0/01 and p=0/044). Inon- active group, after exercise, mean conceatraif leptin notsignificantly decreased
and serum cortisol and testosterone levels hadhasigmificant increase. (Table 2)

Table 2: The paired T-Test results of subjects invto groups

Group Variables Pre- Exercise | Post- Exercisg  p-va@
Leptin(ng/ml) 4.833+1.94 4.32+1.53 0.55]
Non-active Cortisol(ng/ml) 4.968+2.03 5.84.2+2.41 0.291
Testosterone(ng/ml 3.74+1.31 4.4+1.48 0.081
Leptin(ng/ml) 3.478+0.48 3.84+0/5 0.014
Active Cortisol(ng/ml) 4.962+3.42 6.43+2.92 0.384
Testosterone(ng/ml 4.7+0.96 5.16+0.73 0.044*

Values expressed by mean and standard deviatioB{¥#p < 0.05

The results of analysis of variance (ANOVA) shoveedhean difference of leptin, cortisol and testasterlevels
after exercise in both active and inactive groups wot significant. (Table 3)

Table 3: Results of analysis of variance (ANOVA) &ér exercise in both groups

Variables Group Pre- Exercise| Post- Exerciseg F p-Yae
Leptin(ng/ml) Active 4.833+1.94 4.32+1.53 0.753  0.398
Non-active 4.968+2.03 3.84+0/5
Cortisol(ng/ml) Active 3.74+1.31 6.43+2.92 0.217y  0.604
Non-active 3.478+0.48 5.84.2+2.41]
Testosterone(ng/ml) Active 4.962+3.42 5.16+0.73 3.187 0.093
Non-active 4.7+0.96 4.4+1.48

Values expressed by mean and standard deviatioB@)4p < 0.05

Also the results were showed tleicept of pre-exercise body fat (%) of non- actubjects (p=0.035}here aren’t
significant relationdbetween body weight, BF%, BMI, WHR, Vo2max, cortisol andtesterone serum with leptin
serum levels in before and after exercise in twougs (Table 4).

DISCUSSION

The present study was showed that at baselines trerno significant differences between serumldeatleptin,
cortisol and testosterone in two groups.

The results most of previous studies has shown l&min is regulated by the status of fat storagih larger
adipocytes containing more leptin than smaller anghe saméndividual. These studies expressed that, thera are
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significant relationship between of body fat witkptin, also a relationship between of body fat wettercise
training [28, 32, 33, 34].

Table 4: Therelationship between leptin with othervariables (p < 0.05)

Group Active Non-active
Leptin(ng/ml) Leptin(ng/ml)
Variables r P r P
Weight(kg) Pre- Exercise -0.1] 0.79F  -0.247 0.522
Post- Exercise 0.38 0923 0.729  0.026*
BF (%) Pre- Exercise 0.09 0981 -0.246 0.524
Post- Exercisg  0.017 0.965 0.554 0.122
BMI (kg/m?) Pre- Exercise 0.10] 0.797 0.46p6 0.206
Post- Exercisel  -0.68 0.861  0.484 0.187
WHR(cm) Pre- Exercise -0.46 0.97 0.209 0.59
Post- Exercisel  -0.04 0.918  0.49 0.179
VO, max(ml/kg/min) | Pre- Exercise 0.20§ 0.594 -0.68 0.861
Post- Exercisgg 0.113 0.772 0.153 0.695
Cortisol(ng/ml) Pre- Exercise | -0.387 0.304 -0.656  0.0%5
Post- Exercisgl  -0.32 0.388 0.337 0.375
Testosterone(ng/ml) | Pre- Exercise | -0.34% 0.346 -0.537 0.145
Post- Exercise 0.13 0.74 0.37p 0.3p

In this research the results were showed levdetin in active subjects before exercise were lothan non-
actives and also the results was showed in nomeagfioup, there was a significant relationship leemvbody
weight and serum leptin (p=0.026).

On the other hand the effect of long term aerokarese on leptin to be proved [36, 35 ]. Thus adance of these
findings, in this study the lower levels of leptihbaseline in active group, probably be relategrézeding physical
activity (6.11+1.45 year). By attention this sultjeftat in this study, the relationshifgtween body fawith leptin
was waked, thus probably the other factors suchoasonal or metabolically changes were effectedeptin in
active group [33, 37, 38].

Also, the results of parried T-test were showedadtive group after exercise, the mean concentraifoleptin,
cortisol and testosterone were increased, tiiat increase was significant in relation to lepdind testosterone
(p=0/01 and p=0/044).

This results consistent with finding of Fisher J®®al (2001), Kraemer RR, et al (2001) and contrédih finding
of Weltman A & et al (2000), Jurimae J, et al(2Q=3sig DA & et al (2000) and Duclos (1999) [18288,39, 40,
41]. Increasing of leptin in active group may hdexn due to hemoconcentration, which would haveegnted
higher concentrations of leptin to leptin recep{@& 42].

On the other hand, thsignificant deference in leptin probably relatedioreases of cortisol and particularly
testosterone and other important hormones suchsadiri, catecholamine’s and other sexual hormoassdgen,
...) that in this study was not measured [28]. Acaaydo previous studies on animals, insulin anduaékormones
has important role in expression ob gene Also studies has showed that exercise was inedeassulin
sensitiveness [33,43]. Insulin stimulate leptinregon, whereasp- adrenergic agonists limit the leptin secretion
[44]. Exercise caused redaction of insulin secretimd increased of lipid metabolism in muscle, émausion,
share of glucose in energy production was decr¢4skd

In non-active group, results indicated that levieleptin after exercise reduced. This reduction wassignificant.
This results consistent with finding of Weltmanei,al (2000), Jurimae J, et al(2005), Essig DA &lg2000) and
Duglos (1999) [18,26,39, 40, 41]. This reductionynteave been due to circadian rhythms or elevatibnom-
esterfied fatty acids or decline of insulin dureercise [28, 42].

The results of this study were showed that chaimgésvels of the leptin, cortisol and testosterboemones in pre
and post exercise, between the two groups was igoifisant, these findingsvas in line with the findings of
Kraemer & et al (2003) anBouassida & et a(2004) (46,47). So it seems that acute exerciseatahave a
significant effect on the concentration of hormotiest investigated in this study, especially letimd cortisol.
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CONCLUSION

One bout intensive aerobic exercise such as 12tesnuinning not create real changes in concentratideptin
serum and some leptin affected hormones in activk raon-active menMoreover, leptin levels may be more
dependent on body condition. Regular exercise eatabsed some adjustment that may be leadingegdugtion in
leptin secretion.
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