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ABSTRACT

Sports activities can affect many components andtifons of the immune system. The purpose of tinily $s to
compare the effect of sports activities on seruellef interleukin 6 and 33 on athletds.this study, exhaustive
sports activity was carried out by 30 volleybalhletes, (each group 15 people) using aerobic eger(Bruce test)
by treadmill. Blood samples were taken before raftel 2 hours after doing sports exercise. 1L-38 &n-6 serum
levels of peripheral blood were measured by ELISHogcience-America. For data analysis, repeated
measurements and one way variance tests were 8sedin level of interleukin 6 and 33 had a significacrease
after exercise than before exercise in both malkt f@male groups (P<0.01). On the other hand thelle¥ these
two interleukins had a significant decrease aftegreise than 2 hours after exercise (P<0.01). Alidjo the level of
interleukin 6 and 33 in men were higher than fenadter exercise but this difference was not sigaift (P>0.01).
Physical activities had effect on the functionrofriune system of athletes and it seems that théséies lead to
increase the serum level of interleukin 6 and 33.
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INTRODUCTION

Sports activities can affect many of components #&mactions of immune system [1]. Recently exercise
immunology studies focused on main components ahume functions like immune cells, Immunoglobulins,
glutamine and soluble messenger molecules (cytekiard the effect of environmental factors, nunit{2] and
exercise [4 , 5]. Among the different componentsnainune system, cytokines are form of soluble fecio this
system.

Cytokines, are peptides or proteins that produckralease by the cells of immune system and medeterating
of immune responses. In the general case, cytokireedivided in two major groups, pre and anti@nfimatory. Pre
inflammatory cytokines are involved in creating gamdgression of inflammation. IL-6, IL-18, ILBland TNFe. are
pro inflammatory cytokines. Anti-inflammatory cytioks are secreted in response to inflammation aniifg
factors and reserve inflammation progressive pmceygtokines like interleukins 5, 13, 3, 4, 10,r6 allocated in
this group of cytokines that release from immunkscénterleukin 6 is a cytokine that shows has prel anti-
inflammatory effects [6].
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The main sources of IL-6 serum are activated mdages, fibroblasts and endothelial cells. Howewthrer cell
sources are also known for IL-6 that are includsechautrophils, eosinophils, B and T lymphocytedealsiasts,
keratinocytes and monocytes [7, 6].

In exercise production of IL-6 in response to cadtion of skeletal muscle, has been reported [8].is not clear
what type of cell in the muscle is responsiblegavduction of IL-6. However myoblasts have theawfy of IL-6
production. In special occasions, endothelial ¢céittsoblasts and also smooth muscle cells produde[7].

In 2008, Handschin and Espigmen showed that skelatiacles have the capacity to express severakiogs
including, interleukin 8, 6 and 15 that in overaimes called myokine and these myokines causétdtiod) several
cellular responses to exercise like suppressigpratieolysis, angiogenesis and regulation of mugbleogen [9].
Increase in the circulating concentration of pftammatory cytokines like IL-f and TNF-a anti-inflammatory like
IL-6, IL-10 after endurance exercise has been tepgof6, 10]. Serum concentrations of IL-6 increadesing
muscular activity [11] which may reach up to 10@ds than its base.

Ali Nejad and his colleagues in a study in 1388veha that increase more levels of IL-10 and IL-6 bagn
associated with active recovery after extrovertegf@se in comparison with passive recovery to-af@mmatory
effects of IL-6 [12, 13]. While exercising, skeletauscles contraction causes release of IL-6 fronsaies to the
blood stream [7, 8]. There is a hypothecs tha6lbroduction from muscle cells has metabolic rdles responses
may indicate a critical reduction of muscle glycoggores and greater reliance of skeletal musclglucose as an
energy source. IL-33 is a new member of IL-1 faniltat its biological action is similar to ILBland IL-18 as
regulators of immune and inflammatory responsesthisdcause increase production of Th2-type cywekiand
immunoglobulins [15]. IL-33 is expressed widelyvarious organs. IL-33 expression in these orgarisnited to
certain types of epithelial cells in the bronciydblasts and smooth muscle cells [16].

As the role of IL-33 activity has not been examinedthletes, so the aim of this study was to itigage serum
level of this cytokine and IL-6 in athlete indivigls and also after intense exhaustive activity ¢Briest).

MATERIALSAND METHODS

Method of study:

The method of present study was semi-experimeiita® population study was male and female volleydiall
athletes of Zahedan city that were invited purpaefio the study. Among of them, 30 people (eacbug 15
people) with age average of male: 20+80 and fen2dl€50) were chosen as sample.

Training Program:

In this research an aerobic exercise program (Btest by treadmill, was used in two separated sessions fo
gentlemen and ladies. Training session lasted hod@s. Bruce test that was included ten stages, usad to
measure aerobic power. In each stage tilt andgbedsof treadmill increased, and the time of ewtage was taken

3 minutes. At the first, athletes warmed up themesefor 5 minutes, and then they started to runomdgreadmill.
When they could not continue the activity and geid, training program stopped.

Blood samples before each training session and diatedy after each individual test and two houremafesting
was collected by specialist and transferred toldheratory for analyzing. This sampling was carr@ad using
special equipment. To measure the amount of IL138 &-6, ELISA method (eBIOscince Company, Amesca’
BENDRMED), was used.

Statistical Analysis:

The obtained results from blood samples were apdly®/ using SPSS software version 18. For claasific and
data adjustment, descriptive statistics method wsed. For determination the central index, the agerand
distribution index of standard deviation was uskaldetermine the normal data distribution, one &idemogorov —
Smirnov (KS) method, was used.

For comparing between the results of pre and pests tintergroup, repeated measure test was usedoand
comparison intergroup together, one way varian@yars test was also used. A significant statifiticzorrelation
in this study was considered as(R).

RESULTS

Physical indices and maximal oxygen consumptior2f\ax) of all studied subjects are shown in table 1.
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Table1: Anthropometric characteristics of all studied subjects

Sex Male Female

Age 20/80+2/89 21/50+2/22
Height 182/34+12/04| 174/22+9/44
Weight 67/24+10/71 | 59/35+8/11
BMI 22/07+1/55 21/27+2/19
Vo2max 48/20+4/70 35/0+2/70

85/70+12/04 | 91/20+22/24
Activity Beat 198/70+4/29 | 191/80+7/68
Waist circumference 81/80+4/87 73/2045/26
Maximum time for Bruce test 13/80+1/07 9/40+1/53
Note: Values for each group was expressed as aeeratpndard deviation

Resting beat

Another finding of this research was a significardrease in serum level of interleukin 6 and 33emale after
training and its decrease after 2 hours of trailfi1) (table 2).

Table 2: Shows changesin serum level of IL-33 and IL-6 of femaleindividuals before, after and 2 hour s after training

Also another finding of this research was a sigaiiit increase is serum level of interleukin 6 aBdrBmen after

Variable

IL-33 (M SD)

IL-6 (MSD)

Before training

6.3240+3.22468

13.8340+1.62093

After training

20.4270+9.78768

19.1100+2.12667

2 hours after training

5.7600+1.12318

14.2470+2.88648

P value

000

000

training and its decrease after 2 hours of traifPep5) (table 3).

Table 3: Shows changesin serum level of |L-33 and | L-6 of maleindividuals before, after and 2 hour s after training

Variable

IL-33 (M£SD)

IL-6 (M£SD)

Before training

5.9830+1.32017

14.4990+0.86969

After training

22.3050+11.49117

23.5380+3.45577

2 hours after training

7.6720+3.72914

13.7290+1.36832

P value

000

000

On the other hand comparing the average serum d¢éveterleukin 6 and 33 between male and femateveld that
the level of interleukin 6 and 33 in male after gpactivity was higher than its amount in femala@ugh this
difference wasn't significant (Diagram 1 and 2).

Chart Title

Women Men

30

25

20

15

10

M Beforetraining M aftertraining M 2 hours after training2

Diagram 1: Showsthe serum level of interleukin 6 in men and women before, after and 2 hour s after training
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ChartTitle

25
20
15
10

| .

0

Women Men
B Before Training M After Training 2 Hours after training

Diagram 2: Showsthe serum level of interleukin 33 in men and women before, after and 2 hours after training
DISCUSSION

One of the results of this study is a significartreases in the serum level of interleukin 6, adfearts activity than
before.

Consecutive measurements of IL-6 during exercise b@en shown that rapid increase level of IL-@iiseis more

exponentially. In addition, peak of serum at thel ef exercise or a little after one, is seen fokoWwby a rapid
decline in subsequent periods. Ahmadi et al (1388 reported that the level of IL-6 and kreatimage after two
kinds of introverted and extroverted exercise with intensity of 70 to 75% of introverted heart thgignificant

increase in the serum level of IL-6 followed by lbdypes of activities. They also revealed thatrease level of
serum IL-6 has been dependent on the duration lenéhtensity of activity, involved muscle mass amdlurance
capacity. Response of serum IL-6 was more sensitivehe intensity of exercise [17]. Even if, Fisctie 2006

showed that the duration of exercise was most itapbfactor in increasing capacity of this cytoldredter exercise
[18].

Recently this theory has been proposed that, adidracan cause transcription of IL-6 gene by caitireleased
from sarchoplasmy network terminal tank and thdstteincrease the transcription of IL-6 gene [1dwever, the
mediation of this process is not well understoddd$ in human samples showed that the productionto€ oxide

in contracting skeletal muscles is the key regulafgre translation signaling pathway that caukesproduction of
muscular IL-6 [20].

Protein combine NF-kB, is one of the most importtive signaling pathways while eccentric exertisg may be

a probable mediator of synthesized muscular IL-B].[Zhis theory has been proposed while doing ltergn
exercise, decrease activation of content of mughjeogen P38, MAPK and actives transcription ofélin the
working muscles. In addition, decrease in contehtglycogen inside cell, causes increase of P38 MAPK
phosphorylation in cores [22].

IL-6 cytokine production during exercise may playoée in providing energy by activating the lipakyén adipose
tissue [24]. Released cytokines from muscles, eparmted differently from pre inflammatory procassl take part
as anti-inflammatory processes instead of inflanomyaprocesses [25]. Researchers believe that tret ¢ serum
IL-6 can simulate the adrenaline- pituitary- hy@#mus axis and increases secretion of cortisdl iha anti-
inflammatory effects [26].

The serum level of interleukin 33 in athletes has lmeen investigated yet. So in this study, for fite time we
showed significant increase of this cytokine af&ercise. Connecting IL-3® its receptor leads to the start of
IRAK 4, IRAK1 and MyD88 in the receptor complex aoduses activation of NF-KblkBand MAP kinase and
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causes cytokines release of IL- 3, IL-5, IL-6, I1B-and calcium [16] that this calcium release causésase of
histamine to the tissue and increases the produofiacid nitric from macrophages [27]. So it candaid that one
of the reason for increasing interleukin 6, is thutéhe increase of interleukin 33.

Also in this study, serum level of interleukin 6daB3 in men was shown higher after sports activitthis increase
wasn't significant. Serum concentration of IL-6rgmses during muscular activity [11] that may reaphto 100
times than its base level. On the other hand Haert exists that released IL-6 from muscle hasbwdic roles. IL-
6 response may indicate a critical reduction of enles glycogen stores and greater reliance of tdebeuscles on
blood glucose as an energy source. The finding lot af studies has pointed to the role of releasé.-6 from
muscular muscle in metabolism [8].

On the other hand we know the differences in thellef interleukin 6 and 33 that is due to the ilvemnent of sex
hormone secretion and this can affect mechanisrmarofine system [28]. It is possible that obseneddifference
in our study, was due to modulated innate immusparse by sex hormones. Sex hormones includinggestrcan
affect the activity of natural killer (NK) cells dnmacrophages. Also the difference between theesenr of

cytokines in individuals can be emanated from déffe: level of sex hormones and distribution ancpprtion of fat
mass in body because adipose tissues, secretammétory markers that is accompanied with bloodsgunes,
syndrome metabolic and insulin resistance. The meEohanisms for sex differences is related withdfstribution
in body and this can be difference in mobility, dadion, storage of fatty acids among men and wof28h Also

the studies of Diodato and colleagues (2001) shawadthe amount of pre inflammatory cytokines llke6 and

TNF-o in men is higher than women [29].

So the result of this study showed that increagel lef interleukin 6 and 33 after sports activitymen is probably
emanated from more size of muscular mass, increfasetabolic activity during sports activity andgalthe effect
of sex hormones.

CONCLUSION

Our results showed that the serum level of int&ile6 and 33 after training had a significant difflece than before
training and 2 hours after training but a significaifference in the level of these two interleukim men and
women didn't observe.
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