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Abstract OBJECTIVE : In the present study we aimed at investigating leptin levels in profes-
sional male athletes who have been exercising regularly for a long time and leptin 
levels in healthy sedentary males.
METHODS : Th e study included 10 male professional football players and 17 
healthy sedentary males. Th e relations between groups in terms of leptin levels, 
Max VO2 levels, blood lactic acid levels before and aft er exercise and eff ort dura-
tions were investigated.
RESULTS : It was found in the study that although BMI of professional male ath-
letes was higher than that of the healthy sedentary males, leptin levels of the for-
mer were signifi cantly lower (p<0.01), while VO2Max levels (p<0.05) and test 
periods (p<0.01) were signifi cantly higher than those in the latter. As for lactic 
acid levels aft er exercise and between groups, these were also higher in athletes, 
but the diff erence was not statistically signifi cant (p>0.05).
CONCLUSION : Leptin levels of those who exercised regularly were found lower 
than the levels in healthy males. Although the increase in serum leptin levels is 
in direct proportion with BMI in general, the major determinant of serum leptin 
level is the body fat rate. As regular exercising reduces body fat rate, it also reduces 
serum leptin levels.

Introduction

Leptin is a member of the cytokine family. It is 
a protein made up of 167 amino acids. Although 
it is mainly secreted from the white adipose tis-
sue, it is also secreted in very small amounts from 
the brown adipose tissue. It is found in the circula-
tion bound mainly to soluble leptin receptors [1]. 
It interacts with many systems from the gastroin-
testinal system to the hemopoietic system, from 
hypertension to obesity control [2]. Leptin is nec-
essary for regulation of neuroendocrine functions 

and energy consumption. As a hormone, it also 
plays an important role in the development of the 
fetus, commencement and development of puberty 
in children and in blood production [3–5].

Its biological eff ects are suppressing food intake 
and increasing energy consumption. Owing to 
these eff ects, the leptin hormone is important in 
weight control of the body. It infl uences the sati-
ation center in the ventro-medial hypothalamus 
[6,7]. Rodents which were genetically obese or had 
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induced obesity were seen to have a reduction in body 
weight and an improvement in metabolic control aft er 
leptin injection.

Th e leptin hormone has an inhibitory eff ect on 
the activity of acetyl co-A carboxylase, which is an 
enzyme that decelerates fatty acid synthesis. Th us, 
leptin decreases fatty acid and triglyceride synthesis, 
increases lipid oxidation and reduces fat storage [7].

Although the eff ects of leptin hormone on the skel-
etal muscle lipid metabolism are known, its eff ects on 
glucose metabolism have not been clarifi ed yet. Exer-
cise, on the other hand, is known to increase both free 
fatty acid and glucose metabolism.

Leptin is a hormone that is directly related with body 
fat rate and BMI. It is important in food intake and in 
controlling body fat weight. Aerobic exercises increase 
use of free fatty acids, decreasing at the same time fat 
tissue of the body. In the present study, we aimed at 
investigating the eff ects of chronic exercises on serum 
leptin levels by comparing leptin levels of professional 
male football players who have been making regular 
aerobic exercise for a long time and healthy sedentary 
males, in consideration of the eff ects of leptin and exer-
cise on fat metabolism.

Materials and Methods

Th e study included 10 male professional football 
players and 17 healthy sedentary males. Th e male pro-
fessional football players have mean age 18.30 (1.06) 
years, mean weight 70.60 (5.73) kg, mean height 175.00 
(7.86) cm, body fat rate 7% (1.2) and BMI 23.03 (1.16) 
kg/m2, while healthy sedentary males have mean age 
21.71 (2.23) years, mean weight 65.76 (6.82) kg, mean 
height 175.58 (6.07) cm, body fat rate 12% (2.4) and 
BMI 21.39 (2.54) kg/m2. Th e study was carried out in 
Laboratories of Istanbul University, Istanbul Faculty 
of Medicine, Sport Medicine Department and Selcuk 
University, Meram Faculty of Medicine, Central Bio-
chemistry Laboratory.

Professional football players who participated in 
the study have been regularly exercising for at least fi ve 
years (their schedule includes aerobic-focused dynamic 
exercise 5 days a week, 1.5 hours a day, a match a week 

and one day rest a week throughout the football sea-
son). Healthy sedentary males who were included in 
the study as the control group were not engaged in any 
sports activity except for their daily routine activities.

Individuals in both groups were made to have a 
mild breakfast at 8 o’clock in the morning. In order 
to fi nd out serum leptin levels, 5 ml of blood were 
taken from forearm veins at about 9.30 in the morn-
ing. Serum leptin levels were identifi ed in the serum 
obtained from the venous blood collected; the RIA 
method was used.

VO2Max levels were determined with a Sensor-
Medics 2900-C metabolic test system during maximal 
exercise test conducted in accordance with the Bruce 
protocol using the breath-by-breath method.

Body fat percentages were calculated using the  Jack-
son and Baumgartner [8] method by measuring skin 
thickness at seven diff erent regions of the body (tri-
ceps, axillar, subscapular, pectoral, abdominal, suprail-
iac and thigh regions) by skin-fold clipper.

Lactic acid levels were determined using Pro-lactate 
kit in the blood taken from the fi ngertip in the 1st min-
ute before and aft er exercise.

Th e relations between groups in terms of leptin lev-
els, Max VO2 levels, blood lactic acid levels before and 
aft er exercise and eff ort durations were investigated.

Statistical analyses were conducted using the Inde-
pendent Sample-t Test in SPSS-10 program. Data were 
presented as arithmetic mean ± standard deviation and 
the level of signifi cance is set at p<0.05.

Results

Anthropometric measurement values of both groups, 
as seen in Table I, show that mean age of healthy males 
was 21.71±2.23 years, mean height was 175.58±6.1 cm, 
mean weight was 65.76±6.82 kg, mean BMI 21.39±2.54 
kg/m2 and body fat rate 12±2.4%. As for professional 
football players, their anthropometric measurement 
values demonstrate that their mean age was 18.30±1.06 
years, mean height was 175.0±4.83 cm, mean body 
weight was 70.60±5.74, mean BMI 23.03±1.26 kg/m2 
and mean body fat rate 7±1.2%. While there was no sta-
tistically signifi cant diff erence between mean heights 
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Table I: Anthropometric measurements

Age (years) Height (cm) Weight (kg) BMI (kg/m2) Body fat rate (%)
Sedentary males (n:17) 21.71±2.23 175.58±6.1 65.76±6.82 21.39±2.54 12±2.4
Football players (n:10) 18.30±1.06 175.0±4.83 70.60±5.74 23.03±1.16 7±1.2 
P value P<0.05 p>0.05 P<0.05 P<0.05 P<0.05

Table II: Maximal exercise test and serum leptin results of professional male football players and healthy sedentary males

Sedentary males (n:17) Football players (n:10) P value
Leptin (ng/ml) 6.32±3.95 2.56±1.93 =0.003
VO2 Max (ml/kg/min.) 51.45±4.40 63.74±5.54 <0.001
Test period (minute) 10.63±0.74 14.02±0.64 <0.001
Lactic acid before exercise (mmol/lt) 1.66±0.44 1.75±0.07 >0.05
Lactic acid after exercise (mmol/lt) 7.96±3.26 10.45±0.21 <0.05
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of the groups, signifi cant diff erences were 
found in terms of age, body weight, BMI and 
body fat percentage (p<0.05).

Serum leptin levels, maximal oxygen 
uptake, exercise duration and lactic acid val-
ues that are presented in Table II demon-
strate that levels of serum leptin hormone 
were higher in healthy males (6.32±3.95 
ng/ml) than in football players (2.56±1.93 
ng/ml) (p=0.003) (Figure 1). When levels 
of maximal oxygen used by subjects dur-
ing exercise are investigated, it is seen that 
VO2Max values in healthy males (51.45±4.40 
ml/kg/min) were signifi cantly lower than 
those in football players (63.74±5.54 ml/kg/
min) (p<0.001). As for periods of time for 
which both groups could continue maximal 
exercise, the periods were longer in football 
players than in healthy males (p<0.001) (test 
period is 14.02±0.64 minutes for football 
players and 10.63±0.74 minutes for healthy 
males). Th ere was no diff erence between 
groups regarding lactic acid levels before 
exercise (1.66±0.44 mmol/lt for healthy 
males and 1.75±0.07 mmol/lt for football 
players), whereas lactic acid levels aft er max-
imal exercise were higher in football play-
ers (7.96±3.26 mmol/lt in healthy males and 
10.45±0.21 in football players) (p<0.05).

Discussion

Th e hormone leptin has been a widely 
researched topic due to its being directly 
involved in food intake and energy con-
sumption [9–11]. While its possible use in 
morbid obese and obese people for the pur-
pose of weight control was being discussed, 
its effi  ciency in controlling body fat weight 
was brought to the agenda. Since less body 
fat weight brings about more use of VO2 
Max, leptin is expected to enhance perfor-
mance in physical endurance sports. Th ere 
is a negative correlation between body fat 
weight and VO2 Max [12].

In our study, although male professional 
football players did have higher BMI than 
healthy sedentary males, leptin levels were 
signifi cantly lower in the former (p<0.01). 
Despite higher BMI, serum leptin levels 
are lower in football players is that body 
fat rate in football players is lower than that 
in healthy males. VO2Max values were also 
found signifi cantly higher and test peri-
ods longer in the group comprising athletes 
(p<0.001). Th is fi nding showed that regular 
exercise increases the amount of usable oxy-
gen and reduces body fat rates. Th e fact that 
exercise period was longer in football play-
ers also supports this fi nding. Lactic acid 
levels aft er exercise were found to be higher 
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in football players due to their longer exercise periods (p<0.05) 
(Table 1, Figure 1).

Th e relation between leptin and exercise has attracted the 
attention of a number of researchers. Hickey et al. [13] reported 
that in male long distance runners leptin levels did not change 
aft er the run. Kraemer et al. [14] reported that leptin levels in 
menopausal women who were not using hormone replacement 
did not change aft er acute exercise.

Torjman et al. [15] did not fi nd a change in serum leptin lev-
els neither aft er short-term maximal exercise nor aft er 4 hours fol-
lowing long-term aerobic exercise at 50% of VO2Max, whereas 
Leal-Cerro et al. [16] demonstrated that serum leptin levels 
decreased immediately aft er marathon.

Th e reason why diff erent studies obtain diff erent results is con-
cerned with the intensity of exercise. Th e intensity of the exercise 
is important in the change in serum leptin level. Leal-Cerro et. al. 
[16] reported that there was a decrease in serum leptin levels aft er 
a marathon where athletes spent 2800 kcal energy. Essing et al. 
[17] stated that in order for exercise to aff ect serum leptin level, an 
energy consumption of 800–1500 kcal was needed. Th ey reported 
that a decrease in serum leptin level was observed 24 hours aft er 
an exercise where 800–1500 kcal energy was consumed. Th e ath-
letes in our study spent about 1200–1300 kcal per exercise.

Duration of exercise and the time when blood is taken aft er 
exercise are as important as the intensity of exercise in determin-
ing serum leptin level. Touminen et al. [18] showed that follow-
ing a 2-hour treadmill run there was a 34% reduction in serum 
leptin level aft er 24 hours. Weltman et al. [19] stated that serum 
leptin level did not change 3.5 hours aft er a 30-minute aerobic 
exercise. Essing et al. [17] found a 30% decrease in serum leptin 
level 48 hours aft er aerobic exercise made at 70% of VO2Max. In a 
study including 10 healthy males, Nindl et al. [20] could not estab-
lish any signifi cant change in plasma leptin levels until 9 hours 
aft er acute resistive exercise, but found a decrease aft er 9 hours 
(26% decrease in the 9th hour, 33% in the 13th hour). Athletes in 
our study have had 5 exercises per week (football exercise for 
1.5 hours a day), one match and one day rest. Kraemer et al. [21] 
reported that serum leptin levels did not change aft er short-term 
acute exercises lasting less than 60 minutes, while serum leptin 
levels increased 1–3 hours aft er exercise in case of running or 

Figure 1:  Serum leptin results of professional male football players and healthy 
sedentary  males
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bicycling and that this inhibition in serum leptin levels 
lasted more than 24 hours.

Studies about leptin and exercise have gener-
ally focused on acute exercise and changes in serum 
leptin level. However, very few studies have focused 
on chronic exercises in order to investigate the lasting 
eff ects of leptin hormone on the body.

We carried out our study with professional athletes 
who have been exercising 5 times a week and played 
a match a week for at least 5 years in order to under-
stand this chronic eff ect. In this study resting leptin lev-
els of athletes were found three times less than those 
in the control group (p=0.003). In addition, a negative 
correlation was found between serum leptin level and 
VO2Max use.

A study concerned with the relation between 
chronic exercise and serum leptin levels was conducted 
by Merino Gomez et al. [22]. In the study including 26 
male soldiers in France, it was stated that there was a 
three-fold decrease in serum leptin levels aft er 4 weeks 
in comparison to the levels at the beginning, although 
there was no change in BMI.

In a study including highly obese 38 females and 16 
males (BMI = 42 kg/m2, serum leptin levels 19 ng/ml 
for men and 41 ng/ml for women) Sartorio et al. [13] 
showed that energy-limiting diet and aerobic exercise 
brought about a signifi cant weight loss together with 
a decrease in serum leptin levels (30 ng/ml in women 
and 11 ng/ml in men).

Various research teams investigated the changes in 
serum leptin levels with diff erent modes of exercise 
and demonstrated that exercise did not aff ect serum 
leptin levels unless suffi  cient intensity and duration. 
Zafeiridis et al. [23] stated that there was no diff erence 
between serum leptin levels before, aft er and 30 min-
utes following maximum stretching, muscle hyper-
trophy, endurance and resistance exercises. In a study, 
Zoladz et al. [5] did not found any diff erence in serum 
leptin levels aft er slow (60 rpm) and fast (120rpm) 
bicycling exercise made below 70% of VO2 Max.

In studies carried out with obese and hyperlipid-
emic patients Yan et al. [10] reported that serum leptin 
levels had a positive correlation with body weight and 
BMI. Meier et al. [9] showed in their study including 
morbid obese patients that serum leptin levels were 
directly related with BMI. Serum leptin levels in the 
group with 22 kg/m2 BMI were found to be 7 ng/ml, 
whereas the levels were 52 ng/ml in the group with 45 
kg/m2 BMI.

In conclusion, regular and long-term exercise 
increases fat metabolism of the body, thereby bring-
ing about a decrease in body fat rate, an increase in 
maximal oxygen consumption and an increase in the 
period of time during which exercise can be continued. 
Although the increase in serum leptin levels is in direct 
proportion with BMI, the main determinant of serum 
leptin levels is body fat rate. Long-term and regular 
exercising (adaptation to chronic exercise) increases fat 
metabolism and reduces body fat rate besides leading 
to a decrease in serum leptin levels.
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