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Abstract. Study Objectives: Exercise has a great impact in increases of energy metabolism and imbalance of
oxidant-antioxidant status. We aimed to analyse the association between exercise-induced oxidative stress and
energy regulatory hormones of leptin, nesfatin-1 and irisin in sedentary male and female subjects. Mezhods:
A total of 30 subjects (15 males and 15 females) performed an aerobic exercise approximately 45 min. Blood
samples were taken at baseline and the end of the exercise. ELISA method was used to analyse parameters of
leptin nesfatin-1, irisin, total oxidant status (TOS) and total antioxidant status (TAS). Resu/t: Exercise caused
a significant increase in levels of irisin and TOS but TAS level decreased. In addition, leptin and irisin levels
increased significantly in females, but they did not change significantly in males. Conc/usion: However, gender
differences have a great impact on energy regulatory hormones which needed to be evaluated in further stud-

ies. Energy regulatory hormones did not correlate with the change of TAS and TOS levels.
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Introduction

It is known that regular exercise training has im-
portant protective effects on the body’s cardio meta-
bolic system against serious diseases including diabetes
obesity and cardiovascular disorders (1, 2). Results of
previous studies revealed that skeletal muscle and body
fat mass are important hormone secretory organs and
play crucial roles in energy metabolic regulation (3-5).
Increased physical activity may stimulate the produc-
tion of several myokine and adipokine, including lep-
tin (6), nesfatin-1 (7, 8). Since their first introduction,
the importance of leptin, irisin, nesfatin-1 levels and
their role in energy metabolic system regulation has
been evaluated in many studies (9-11).

However, exercise has the capacity to transiently
stimulate body oxidant oxidant-antioxidant balance

and impaired body homeostasis (12, 13). Thus it is im-
portant to evaluate the association between exercise in-
duced metabolic stress on oxidant antioxidant balance
and metabolic hormones. Oxidant antioxidant balance
in response to the running or cycling exercise in trained
and untrained subjects have been studied (14-16).

It has been suggested that exercise-induced
change in metabolic hormone levels associated with
the subject’s oxidant status (17). Exercise at the anaer-
obic threshold is closely associated with moderate in-
tensity and ranged between 40% and 70% of maximal
O, uptake (1). A study revealed that aerobic exercise
at 60% of maximal O, uptake has significant potential
to provoke the body’s metabolic and oxidative stress
parameters of the body (18). However, the impact of
aerobic exercise on oxidative stress and its association
with metabolic hormones of leptin, irisin, nesfatin-1
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with regarding genders of the subjects has great inter-
est but has not been well documented.

In the present study, we intended to comparatively
evaluateaerobicrunningexerciseinduced metabolicstress
on leptin, irisin, nesfatin-1, and oxidant-antioxidant
parameters in sedentary male and female subjects.

Methods

The study protocol was approved by the Ethics
Committee of Bozok University. Prior to the study,
all experimental procedures, benefits, and risks of the
study were fully explained to all participants. Written
informed consent was obtained from untrained who
had no more than 1 hour/week regular activity for at
least 1 year.

The sedentary subjects’ physical characteristics
(age, height, weight, body mass index, fat mass, fat-
free mass) are 21.1 +1.5 years, 174+3.1 cm, 64.6+6.7
kg and 21.3+2.1 kg/m?, 6.77+2.4 kg and 58.26+5.6 kg
for male and 21.0 +1.1 years, 168+2.3 cm, 59.4+3.9 kg
and body mass index 21.0+1.1 kg/m* 11.09+1.4 kg and
48.4+1.7 kg for female, respectively. The body weight
and body composition of the subjects were measured
using a bioelectrical impedance analyser after an over-
night fast. To avoid invalid measurement of body com-
position analyses using the bioelectrical impedance
analyzing method, the hydration status of the subjects
was carefully controlled (19).

All subjects completed a medical questionnaire
and a medical examination to ensure that they were
not taking any medication, were free of cardiac, res-
piratory, renal, and metabolic diseases, were not using
steroids, and were in good health. Prior to data collec-
tion and during the protocol period, the subjects were
instructed not to change their normal eating habits
and to refrain from additional vitamin or antioxidant
dietary supplementation. Subjects were also instructed
to abstain from exhaustive exercise during the 72-hour
pre-exercise period.

Exercise protocols:

All subjects were asked to perform running ex-
ercise approximately 45 minutes at or close to their

anaerobic threshold following overnight fasting at
08:00 am to 09:00. The anaerobic threshold was esti-
mated using 60% to 70% of maximal heart beat levels
as proposed by American College of Sports Medicine
(20). Subject’s heartbeat controlled by polar watch.

Blood collection and biochemical analysis:

Venous blood samples were taken in aprotinin-
containing tubes before the test as a baseline and im-
mediately after the running. Serum was separated and
immediately centrifuged at 4.000 rpm at 4 °C for 5
min to provide serum samples, and then it was frozen
and stored at -80 °C for subsequent analyses performed
within 4 weeks. The samples were analysed for leptin,
nesfatin-1, irisin in a double-blind condition. The pre
and post exercise levels of leptin, nesfatin-1 and irisin
were determined using a commercial Enzyme Linked-
Immunosorbent Assay (ELISA) kits that specific to
each hormone.

The oxidant-antioxidant balance response to the
aerobic exercise was evaluated with the measurement
of total antioxidant (TAS) and total oxidant status of
the subjects (TOS). ELISA kits were used to measure
the levels of TAS and TOS levels.

Data were expressed as mean (+ SD). The Wil-
coxon-signed rank test, which is a non-parametric
comparison, was used to analyze the significance of
within-group comparisons of data. The statistical
analyses between the group data were performed us-
ing the Mann-Whitney U test. A value of p < 0.05
was accepted as statistically significant, p < 0.0001 was
accepted as highly statistically significant.

Results

The mean (+SD) percent change of TAS, TOS
irisin nesfatin-1 and leptin levels in response to the
aerobic exercise in male and female groups has been
shown in figure 1.

The aerobic exercise-induced increased metabolic
activity caused marked alteration in levels of TAS
and TOS in both male and female groups. There was
significant decreases in TAS levels from 1.01+0.04
mmol/L to 0.88+0.07 mmol/L (p<0.05) in male and
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Figure 1. The mean (+SD) percent change of total antioxidant
status (TAS), total oxidant status (T'OS) irisin, nesfatin-1 and
leptin levels during aerobic exercise in female (white column)
and male (grey column) groups

1.13+0.05 mmol/L to 1.01+0.05 mmol/L (p<0.05) in
female. In contrast, significant increases in TOS lev-
els were observed in males from 14.77+2.1 mmol/L
to 19.61+2.3 mmol/L (p<0.05) and in females from
12.27+1.8 mmol/L to 15.73+2.2 mmol/L (p<0.05).

Serum leptin levels in male and female groups
showed variation after an acute running, aerobic ex-
ercise. Mean (+SD) serum leptin levels in male sub-
jects showed no statistically significant change after
aerobic exercise: 43.8+15.6 ng/mL to 44.9£16.1 ng/
mL (p=0.2). In contrast, an increase in leptin levels
after exercise was observed in female subjects: from
109.3+34.2 ng/mL to 117.14+33.1 ng/mL (p=0.01).

Aerobic exercise did not cause an increase in nes-
fatin-1 levels in male group (from 122.1 +23 pg/mL
to 122.4+23 pg/mL, p=0.9). However, a statistically
significant increase in nesfatin-1 levels was observed
in female group from 160.9 +15 pg/mL to 179.5+16
pg/mL (p<0.05). There were statistically significant
differences in baseline nesfatin-1 levels between both
groups (p<0.05).

Irisin levels showed significant increases in
all subjects in both groups during aerobic exercise.

The increases in irisin levels were found to be from
99.4+11 ng/mL to 113.6%9 ng/mL, (p<0.0001) in the
male group and from 77.0+5 ng/mL to 85.1+8 ng/
mL, (p<0.0001) in female group. Mean baseline irisin
levels were significantly higher in males than females
(p<0.0001).

The correlation analysis between TAS, TOS, and
energy regulatory hormones during aerobic exercise
showed no statistically significant association in male
and female groups.

Discussion

In the present study, we have found that serum
irisin levels increases with increased metabolic activity
without dependent gender of the subjects (9). How-
ever, it should be mentioned that male subjects had
higher baseline irisin levels compared to females (21).
There was a systematic increase in irisin levels in all
subjects in both groups (19, 22). The observation of
higher baseline irisin levels in male subjects compared
to females could be the results of body composition
content, especially higher body mass (23) or metabolic
profile (24).

Increased irisin levels in response to the acute ex-
ercise support the findings of previous studies (11, 25,
26) but are contrary to some findings (27, 28). In ad-
dition, decreased blood irisin levels following 12 weeks
of exercise training have also been reported (29,) while
it increase after acute exercise.

It has been observed that nesfatin-1 and leptin
showed complicated outcomes regarding the gender of
the subjects during exercise (Figure 1). Nesfatin-1 and
leptin increased in female subjects, while they both did
not change significantly in male subjects. In literature,
conflicting findings have been reported with regarding
acute or chronic exercise and nesfatin-1 levels. A de-
crease in plasma levels of nesfatin-1 after acute aerobic
exercise has been reported (30). In another study, an
increase in nesfatin-1 levels following high intensity
interval training has been reported (31). Unchanged
nesfatin-1 levels has been reported following acute aer-
obic running exercise (32) performed in morning but
increased in exercise performed in male subjects (26).
Nesfatin-1 levels have been shown varied responses
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during soccer match performed in different times of
the day (26). It should be emphasized that nesfatin-1
levels could be significantly affected by some condi-
tions. For example, it increases during mental stress in
patient with major depressive disorders (33) but de-
creases in the case of metabolic stress in patient with
diabetes mellitus (34).

Baseline leptin levels were be higher in females
than males, with related differences in fat mass (11,
35). Leptin levels increased in female while it did not
change in male subjects (Figure 1).

On the other hand, in a study, acute exercise per-
formed in obese females has revealed unchanged leptin
levels (36). However, training caused decrease in basal
leptin levels with closely related decrease in body fat
tissues (36). However, there is a decrease in leptin levels
after exercise in patient with metabolic syndrome (37).

Despite the absent of statistically significant cor-
relation, exercise induced changes of oxidative stress
markers may have an impact on leptin, nesfatin-1 and
irisin levels. The response of energy regulatory hor-
mones of leptin and nesfatin-1 during aerobic exercise
may vary with the gender of the subjects. However,
irisin is clearly influenced exercise induced hormones.
Performing further studies in a large number of sub-
ject groups and with different fitness statuses or body
mass indexes may provide better results to understand
the associations between exercise-induced metabolic
stress and energy regulatory hormones and their role
in oxidant-antioxidant status.
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