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Background: Research on the effects of exercise on immune function, has a wide range of sporting activities. Study on the long-term
effects of regular exercise on serum levels of cytokines such as interleukin-17 have shown that moderate and regular exercise, has an
important role in the prevention and treatment of many diseases.

Objectives: Exhaustive exercise has a deep effect on cellular, humoral, innate immunity and the amount of cytokines of an athlete’s
immune system. So this study was designed to compare the effect of one course of exhaustive exercise on serum levels of interleukin (IL)-17
in different groups of athletes.

Patients and Methods: Forty professional athletes with a mean age of 25.1 5.0 years, divided equally in 4 groups (handball, volleyball,
Sepak-takraw and climbing) were selected for this purpose. 30 second Wingate test for each athlete was used to assess anaerobic power.
Blood samples before, immediately after and 2 hours after exercise was collected and the amount of serum IL-17 was measured.

Results: The results showed that the level of IL-17 in the study groups before and after the two hours exercise did not significantly change

in all four groups.

Keywords:Exercise; Interleukin-17; Exercise Test

Conclusions: The results showed that short anaerobic exercise has no effect on the level of 1L-17.

1. Background

The human body is constantly under the influence of
an environment full of infectious agents. These micro-
organism, have the potential roles for spreading un-
controlled materials, causing pathological damage and
eventually destruction of their host (1). In the recent
years, studies have shown the role of physical stress on
the immune system. These studies have examined the
effects of exercise on immune function (2, 3). Some of
them have shown that moderate and regular exercise,
has an important role in the prevention and treatment
of many diseases (4, 5).

Research on the effects of exercise on immune function,
encompasses a wide range of sporting activities includ-
ing short-term, exhaustive activity, endurance and long-
term activities, and regular light exercise. Study on the
long-term effects of regular exercise on immune func-
tion is used extensively in the development of public
health and prevention among nations in which their ac-
tive elderly population is increasing (6, 7).

Cytokines are comprised of a group of proteins, solu-
ble proteins or glycol proteins that perform the role of
message transmission between immune cells and other
cells, and can have different effects on growth and acti-

vation of normal and tumor cells. Cytokines also have
anti-inflammatory, pro-inflammatory and suppres-
sive activities on the immune system in various condi-
tions (8). Studies have shown that vigorous and hard
physical activity, causes inflammation and secretion
pro-inflammatory cytokines such as interleukin (IL)-6,
IL1 and tumor necrosis factor-alpha (TNF-a) (9-11). So
an intense training session has a significant impact on
the balance of cytokine active and may cause a change
in the distribution of cells and immune system will be
suppressed and weakened temporarily (9). IL-17 is a pro-
inflammatory cytokine, which is expressed in different
cells, including lymphocytes and microglia cells (12-14).
[L-17 is also an inflammatory guidance cytokine. Several
isoforms of the receptors of this cytokine have been
identified from different areas of the body. This suggests
that the IL-17 function can be varied and complex as has
been reported. This cytokine increases in inflammatory
diseases such as asthma, prostate cancer and inflamma-
tory disorders of the joints (15). IL-17 production is done
by TH17 cells and plays a major role in autoimmune in-
flammation, multiple sclerosis, rheumatoid arthritis
and diabetes (16). Indirect effects of IL-17 cause produc-
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tion of cytokines such as IL-10, IL-8, IL-6 and IL-4. Many
of these cytokines are produced during strenuous exer-
cise. IL-17 often acts as an intracellular messenger mol-
ecule after binding to the target cell, which will initiate
many biological activities. Evidence suggests that IL-17
can be considered as booster,accumulator and activator
of neutrophils in the lung, joint space, central nervous
system and intestinal tissue (17).

Some researchers believe that plasma levels of IL-17
may be a useful biochemical marker for acute inflam-
mation that is produced in skeletal muscle (18). This
cytokine is able to activate macrophages, fibroblasts,
secretion of cytokines IL-6, IL-1, IL-8, secretion of prosta-
glandin E2, nitric oxide, CPK and CRP (18). On the other
hand, some physical activity (especially extrovert, sud-
den and severe) may lead to muscle damage. Muscle
damage caused by exercise starts with the mechanical
contraction of muscle and this causes production of
inflammatory mediators such as cytokines and chemo-
kines leading to movement of neutrophils into the cir-
culation. Neutrophils enter the muscle tissue from the
blood flow and due to phagocytosis, the muscle is dam-
aged. Research shows that exercise causes many chang-
es in the components of the immune system, including
increased levels of IL-6, IL-1 and TNF-a (19). Chang et al.
(20) in the research on cardiovascular patients found
that the effect of IL-17 in stimulating C-reactive protein
(CRP) is independent of IL-6 in the smooth muscle cells
of the heart and at the same time IL-6 reinforces the ef-
fects of IL-17. The impact of the amount of training on
IL-17 in some studies as a factor has been considered.
Duzova et al. examined 2 running programs on a tread-
mill, severe (speed 85% maximal oxygen consumption
with slope) and light (no gradient and with 50 to 60% of
maximum oxygen consumption). They found that after
8 weeks, the levels of these cytokines were increased in
the group that used intensive training, but no change
was observed in the other group (21). Golzari et al. found
in a study that an 8-week combined program includ-
ing warm-up, stretching exercises, strength exercises,
aerobic exercise and a relaxation program is used in the
two sessions, level of IL-17 will not increase and in some
cases there is even a reduction because of low levels of
exercise intensity (22). The researchers also stated that
12 weeks of intense physical activity increased IL-17. But
no change was observed in the control group and the
group that had moderate activity (21).

2. Objectives

Given the conflicting research on the effects of exer-
cise on cytokine concentrations and the lack of studies
about the effects of short-term anaerobic exercise on
various athletes and also lack of research on the effect of
exercise on serum IL-17, led us to assess the pro-inflam-
matory cytokine profile of IL-17 followed by a session of
vigorous activity.

3. Patients and Methods

This research is a semi-experimental study and ap-
proved by the Ethics Committee of Urmia University.
The study population included all national athletes in
the premier league in the field of handball, volleyball,
Sepak-Takraw and climbing in the city of Zahedan. The
participants were invited to deliberate after taking in-
formed consent from all participants. In each field of
sport, 10 adults (40 people in total) between 20-25 years
old with a mean age of 25.1 £ 5.0 years were selected.
We used an exhaustive exercise plan (Wingate) using
a bicycle ergometer Munark in 1 session). Each session
lasted one hour and 30 minutes and included a group of
warms-ups first, then the main exercise and cool down
at the end of each session. The Wingate test is maxi-
mal work on a bicycle ergometer for 30 seconds, which
measures the lower body anaerobic performance. Be-
fore each test, all four athlete groups were warmed for
5 minutes by stress-free warm-up method on the bike,
and after doing this test, cooled for 1 to 2 minutes. Blood
samples from both groups before the start of each ses-
sion, and immediately after each exercise session, and
two hours after training, were collected and transferred
to the laboratory for testing. Measurement of IL-17 se-
rum concentration (picogram in mL pg/mL) was done
by ELISA method using commercial label BENDERMED
kit (BIOSCINCE-UK).

Results from blood samples were analyzed by SPSS ver-
sion 18 software. Descriptive statistics method was used
for the classification and adjustment of the data and
determination of central index (mean and standard de-
viation of the dispersion index). To determine the normal
distribution of data, Kolmogorov-Smirnov (KS) exam was
used. For comparison of pre-and post-tests for within-
group, repeated measures test was used. For compari-
son between groups, one way ANOVA test was also used.
For determination of any statistical correlation, P values
were measured and the result of less than 0.05 was con-
sidered as a significant correlation between four groups
of athletes.

4.Results

The total demographic data of four groups of stud-
ied athletes are illustrated in Table 1. These parameters
failed to show any differences between basic physi-
ological data and different groups of athletes. The mean
serum level of IL-17 in all participants before starting
sport (119.0 * 60.4 pg/mL) was lower than amounts of
this cytokine in both a little and 2 hour after exercise
(127.3 £ 26.9 pg/mL and 129.0 * 45.2 pg/mL respectively
however this variation was not statistically significant
(P=0.8 and 0.7 respectively). The results of three times
probability IL-17 level used in the study showed no statis-
tical correlation in the amount of this cytokine in four
groups of athletes before, after and 2 hours after exer-
cise (P> 0.05) (Table 2).
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Table 1. The Result of Age, Weight, High, and BMI of Four Groups of Athletes ab

Types of Sport Age,y BMI, kg/m?> b Height, cm Weight, kg
Sepak-takraw 22.5+5.1 21.4+22 182.1£6.2 69.6+4.7
Climbing 26.91+43 23.2%21 176.1%5.3 71.7£5.2
Volleyball 24.7+3.4 22.8%13 188.4+43 78.2+5.2
Handball 221+31 23111 180.5+£3.3 76.9+2.8

4 Abbreviation: BMI, Body mass index.
Data are presented as mean + SD.

Table 2. The Results of Three Times Probability Interleukin-17 Level Used (pg/mL) in Four Groups of Athletes Before, After and 2 Hours

After Exercise @

Types of Sport Before Exercise After Exercise 2 Hours After Exercise P Value
Sepak-Takraw 122.7+£253 124.8£223 17.4+29.4 0.8
Climbing 119.2+17.5 116.1£36.5 124.1+21.4 09
Volleyball 126.5£23.6 126.6 £25.9 131.8 £13.4 0.8
Handball 123.7+21.2 130.7£33.7 131.4 £33.3 0.7

4 Data are presented as mean + SD.

5. Discussion

The results of this study indicate that the amount of IL-
17 in all four groups of studied athletes has no significant
change compared to pre-exercise. It is also indicative that
training intensity had no significant impact on the IL-17
before, after, and 2 hour after exercise, which is consid-
ered as an important factor in the investigation. Some
researchers have suggested that increased exercise inten-
sity, has changed the level of this cytokine (21). This mech-
anism is probably related to the issue of strenuous exer-
cise causing the release of proinflammatory cytokines
and anti-inflammatory cytokines by peripheral blood
leukocytes and skeletal muscle (18, 19, 21). According to
various studies the intensity or duration of exercise is a
major factor in the increased production of IL-17. When
this research was of appropriate intensity, this practice
seems to have no effect, because the time was short. Ac-
cording to surveys, exhaustive exercise (more than 85%
of VO2 max) and long term exercise have caused change
in amount of cytokine. However, moderate exercise had
no significant change in the amount of cytokine (20-22).
In this context, Duzova et al. stated that the long-term
or extreme activities had increased the amounts of IL-17,
whereas those who had performed short-term or mod-
erate activities had no increase (21). Furthermore in our
study, there was presumably no significant change in IL-
17levels because of the short duration of the exercise. Gol-
zari et al. found out that using an 8-week combined pro-
gram including warm-up, stretching exercises, strength
exercises, aerobic exercise and relaxation program at the
end of two sessions, did not increase the level of IL-17 and
even in some cases there was reduction because of low
levels of exercise intensity, as 80 percent of their training
program, had been planned with low-intensity exercise
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(22). As it is clear in Table 1, the amount of IL-17 in various
stages of research fields such as handball and volleyball
has increased before, after, two hours. The increase in
handball athletes after practice and in volleyball 2 hours
after was greater. In Sepak-Takraw athletes, the amount
of these cytokine levels decreased after increasing post-
exercise but increased in mountaineers after the initial
fall after the workout. Thus in mountaineers this variable
was associated with an increase in the two hours after ex-
ercise, although these changes were not significant.

The other point was the low levels of this cytokine in
Sepak-Takraw and climbing in pre-exercise compared to
handball and volleyball. Volleyball athletes had the high-
est increase at 2 hours after exercise and mountaineers
had the greatest reduction in the next stage after train-
ing but these changes were not significant. Therefore
relationship between components of evaluation of the
immune system and their link to other organ systems
should be investigated in the future. The role of short
term intense or prolonged aerobic and exhaustive exer-
cises on serum IL-17 and the role of this cytokine in in-
flammation of skeletal muscle need to be investigated in
future.

The results of this study indicate that the amount of
serum IL-17 measurement in all four groups of studied
athletes has not significantly changed compared to those
of pre-exercise. Further complementary studies need to
be done to investigate the role of intense exercise on the
serum level of IL-17 in other intense exercises.
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