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ABSTRACT

The purpose of this study the effects of Tauripplementation for two weeks and three session® afiiutes of
intense exercise on serum cytokines responsesllittraieed soccer players. Therefore, Eighteen badit players
under 21 years of league were selected and dividedomly to coenzymeQ (QG=6), placebo (PG=6) anctix
(CG=6) groups.TG Daily supplements of 15 mg Taupee kg of body weight and PG groups received Hraes
amount of aspartame and both groups preformed thirees a soccer specific exercise protocol.The CGum
received no supplementation and follow-up was yasir ordinary Program.Blood samples were takenhi@ $ixth
stage (48 h before Period, before and immediatébyr dirst & third exercise protocol and 48 h aftdre end of the
Period) of the 5cc of the anterior forearm venonssitting position. Then the samples to determinanges in
cytokine (IL-6, TNFe) in the central endocrine laboratory by speciaiskivere tested. The ANOVA with repeated
measures and Tukey’s post hoc test with Spss.t8asefwas used to compare the means in each grhapdsult

of this study showed thathigh intensity intermitt&xercise on IL-6 serum levelsin six-step measdig, not
significantly differences (P=0/263).High intensittermittent Exercise on TN&-serum levels in six-step measure,
did not significantly differences (P=0/319). It aggos that the three 90-minute soccer specific prattdo enter
stress on the inflammatory system in soccer plagach pressure may again be repeated during thepettion
season.The other hand, results showed that Coen@ysseipplementation before and during this period hanw-
inflammatory effects and the noticeable changdbkdse cytokines are prevented. Thus, short-ternou€®enzyme
Q10 supplementation during pressure-filled week of petition and training to be advised in elite socp&ayers.

Keywords: Coenzyme @ Supplementation, Soccer Specific Intermittent Eiser,cCytokines

INTRODUCTION

Coenzyme @ is an endogenous enzyme cofactor that is prodircedl living cells in humans. It functions as a
catalyst in proton/electron translocation in mitoctiria and lysosomes, protects mitochondria froee fradical
damage [1] and is thought to be capable of premgngirogrammed cell death or apoptosis[2]. Furtheemo
coenzyme @ has a primarily function as antioxidant and isriear mainly by lipoproteins in the circulation [3].
Recent evidence has indicated that coenzymgen@y recycleo-tocopherol [1] and ascorbate [4], may prevent
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prooxidant effects ofi-tocopherol [5], and may provide lipoproteins wititreased resistance to oxidation. Cell
signaling and gene expression have also been Hedces potential functions of coenzyme, @4]. Dietary
coenzyme @, supplements contain also vitamins as vitamin Egimte, and riboflavin, and some oil to facilitate
the bioavailability of liposoluble compounds. Pdiehbenefits of coenzyme @ supplementation have been
recognized with particular reference to cardiovéemcand neurodegenerative diseases [6,7].

In soccer, players have to perform weekly in conguar with some individual sports comprising onlfesv large
competitions per year.A competitive soccer seasmtudes one to two games per week in addition teersé
training sessions [8].Today, can be seen the agend@.5 match per week in some soccer league. Soetn
football tournaments, the games will be held with8 hours.The high volume of training/competitiorddack of
adequate recovery is great stress to immune andufausystem and cause inflammation.

Cytokines are glycosylated polypeptides that aceeted by, and influence the action of, most c&lhe body [9].
The proinflammatory cytokines, including interlenk{IL)-6 and tumor necrosis factar-(TNF-v), modulate
immune cell function and migration, initiating aremplifying the acute-phase and stress responses, an
Pyrogenesis[10, 11, 12]. The local production afsth molecules coordinates the function of innatk adaptive
immune cells. In certain pathological states suhrauma, sepsis, and thermal injury, proinflammatytokines
are released into the circulation [13].Thereforgpkines are released to the location of inflammatoduced by
pathogens or tissue damageand facilitating thearof neutrophiles, monocytes and other cells ved in antigen
clearance and healing the tissue [14, 9].1t is kmélvat muscular exercise increases some plasmkirogto[15, 16].
Anderson and colleagues (2008) showed that changesyme levels of creatine kinase (CK) and musoleness
to more than 69 hours after the first match is ioor®d. The findings show that several physiologpaiameters are
impaired after a football match. As this can bgger a systemic immune response that leads toettreton of
cytokines dropper of the immune cells [17]. Sevestaldies examined the cytokine response followirfgatball
match and increase the number of leukocytes, Ihes ENFo in male soccer players have reported [10, 18, 19].

Competitive soccer affects the musculoskeletalyaes, immune and metabolic systems [20]. Anderg2608)

reported that several neuromuscular parameteraffeeted for up to 69 h after an elite female sogaame [10].

For instance, the Isokinetic knee strength wasaedwp to 45 h after a first game and jump perfoiceadid not
recover before the start of a second game playeld &2er the first one. Furthermore, changes inl€kls and
perceived muscle soreness lasted up to 69 h dfeefitst soccer game [10]. These findings show Heaeral

physiological parameters are disturbed after aesogame. This, in turn, may trigger a systemic imeuvesponse
that leads to the secretion of cytokines by inflaatony cells [15]. Few studies are available on tiokine

response following soccer games [21, 22, 18]. Ameased leukocyte count and increased levels efl@ukin (IL)-

6 and tumor necrosis factor (TNF-a) have been showmale soccer players [21, 22]. It has also s&®wn that 5
days of consecutive soccer training in youth médggrs decreased T and B cell numbers, possibéctifig their
capability to activate the immune system and reasifgctions [23]. Cytokines are potent interceltugagnaling

molecules that regulate the inflammation resporigf. [It has been shown that the plasma pro-inflatorga
cytokine response after endurance exercise caalbaded by the production of anti-inflammatory &ytes [15].

Ascensa’o and colleagues (2010) Effect Loughbordatgrmittent Shuttle Test (LIST) against a socoetch on
muscle damage and inflammation indicators measwieuaderstand an increasing impact on both actigitgls of
CK, myoglobin, IL-6, uric acid and blood leukocytes30 Minutes after they, therefore concluded thatstudy of
biochemical and physiological changes resultingnffootball match can be used the same test soachras LIST
[21].In recent years, various strategies for andiart and anti-inflammatory supplementation havenbadopted in
an attempt to attenuate the damage and inflammesiosed by exercise [8].

Overall, the literature shows that few studiesualeate the cytokine response to one or two fobtbakch or are
similar tests but so far, any study cytokine resgsrto the special 90-minute soccer tests at mieof 48 hours has
not investigated.Short or long term effects of Cayame Qg supplementation on cytokine changes in soccereptay
had not been found.Hence in this context theren@wkedge void.Therefore the aim of this researchitiree times
the effect of soccer specific exercise in a weelcytokine response. 2- Effect of Coenzymg Qupplements two
weeks before and during the three sessions of sepeeific intermittent exercise on the cytokinepense of male
soccer players. Obviously, the results of this ass® provides a new insights into the physioldgateanges in
footballer during high pressure a week.
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MATERIALS AND METHODS

Research design
Research design is Quasi-experimental with pretesttest study with repeated measurements.

Subjects

The study population included footballers in fidstision under 21 years league of Tehran and Eahigayers,
one of the top teams in this category were seleaseslbjects.Players, before doing tests werem#drhow to do
research, procedures and objectives of the studly amitten consent was signed by all of them. Thknical status
information was obtained through questionnaires amygl signs of infection or drug treatment for 4 ksedefore
participating in this study did not report.Thencaaling to research design, subjects were dividealbgand
randomly to 3 groups including coenzyme Q (QG)celm (PG) and control (CG) groups.

Maximum oxygen consumption
For the measurement of maximum oxygen consumptmaniax) subjects, two weeks before the implementation
period from Hoff-Helgerud Football Endurance Testswised.

Body mass index
BMI subjects, divided by body weight (kg) by heigigfuared (meter) was calculated.

Supplementation

During the two-week research project,experimenibjects were found 5 mg/kg body weight per day dapze in
placebo group and 5 mg/kg body weight per day cgeezQ in QG group after the main meal as oral WagsThe
control group received no supplementation and ¥ollpp was just your ordinary Program.To estimate tttal
energy consumed per day, subjects completed Feqddéncy questionnaires (FFQ).

Soccer specific exercise protocol

Experimental subjects in addition found to suppletaand placebo, on the tenth, twelfth and foutte@nthe 18-
16 afternoon in Lawn football stadium began to qerf the exercise protocol. Each exercise protooatprised
two periods of intermittent exercise (45-min eatttgt simulated the activity patterns of a soccetcmausing the
activity profile described by Bangsbo et al(199H)anodified by Bishop et al (2002). The two periogdere
separated by a 15 min half-time interval. Each 45-period was divided into three bouts of exercEach bout
was separated by 1.5 min of reBhe bouts comprised seven circuits of 2 min e&0hm dribbling the ball through
cones placed 5 m apart, 50 m back-wards runningp 2Buising, 25 m sprinting and 50 m walking. Aryrmaining
time at the end of each 2 min circuits was a restod. A total distance of approximately 9.7 km vweaered
during the 90-min exercise protocol. This distaiceimilar to that reported to be covered duringlish first
division matches by midfield players [22].

Blood Sampling

In order to measure the dependent variables o$ubgcts in six step (48 h before Period, befokiammediately
after first & third exercise protocol and 48 h aftee end of the Period), blood samples were ta@ktemach step, 5
ml of blood from the anterior forearm vein in thigtisg position of the subjects were divided intgot separate
tubes.1 cc was transferred to tube containing EPdAder was taken for CBC and 4 ml test tube ta dlbenClot
tube was transferred in the centrifuge machine witbw around and serum was separated after 10t@sin8erum
separations storage in frozen was analyzed in durtll experiments in the endocrine laboratoryB#heshti
University in Tehran.

Measurement of cytokines

Boster's human IL-6 and TNE&-ELISA Kit was based on standard sandwich enzymieeti immune-sorbent assay
technology. Human IL-6 specific-specific monocloaatibodies (clone No. 6708.111) were percolated 66-well
plates. The human specific detection polyclonalbadiies were biotinylated. The test samples andiryiated
detection antibodies were added to the wells sulesgty and then followed by washing with PBS or TB#fer.
Avidin-Biotin-Peroxides Complex was added and umtzboonjugates were washed away with PBS or TBShuff
HRP substrate TMB was used to visualize HRP enzgmeaction. TMB was catalyzed by HRP to produdsue
color product that changed into yellow after addaeidic stop solution. The density of yellow is jpoational to the
human IL-6 amount of sample captured in plate.
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Statistical analysis
Data were expressed as mean and standard devi&#dred t-tests were used for comparing any sicpniti
difference of each group on the before and aftetogol. Analyses of variance with repeated measwere used for
determination of any significant difference in amgriables in the six stage of sampling. The TukeN&® Post-hoc
Test was used to assess significant differencesdeet groups.

Table 1 details some characteristics of anthroponaetd psychological subject’s research shows.

IL-6(Pg/ml)

Figure 1: Measurement of IL-6 serum levels in six ifferent research groups. * Significantly different (P<0.05).

TNF-a (Pg/ml)

Table 1: Mean + SD Characteristics of subjects initferent groups

RESULTS

specification Age Weight Height BMI Vo,max
group (year) (kg) (cm) (kg/nP) (ml/kg.min)
Control group | 19.54 +0.51| 66.33+6.5 178.00 H6. | 19.96 £0.30] 55.24 +2.51
Placebo group| 19.41+0.51 64.83+6.11 175.00 315/ 20.10 +0.48 58.20+3.01
CoQ group 19.84 +0.69] 63.13+3.08 172.03+4.27 1.12+0.71| 61.04 +3.41
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Figure 2: Measurement of TNFe serum levels in six different research groups

The Figurel showed the relationship between sipssie IL-6serum levelsin tree groups. The resulthig study
showed thathigh intensity intermittent Exercise lbr6 serum levelsin six-step measure, did not sigantly
differences (P=0/263), But in step3 were signiftbaincreased(P=0/008). The Figure2 showed thetioglship
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between six-steps inTN&serum levelsin tree groups. high intensity intetrenit Exercise on TNk-serum levels in
six-step measure, did not significantly differen(fes0/319), But in step3 were significantly incredgP=0/020).

DISCUSSION

The present study provides a thorough evaluatiothefserum inflammatory cytokine response in etibecer
players and establishes a time course of cytokiamges during a period consisting of three gamgarated by a
48-h recovery and Coenzyme Q10 supplementationré&uits showed that high intensity intermitteneiekse on
IL-6 and TNFe serum levels in six-step measure did not signifilgjadifferences.lt seems that this type of
especially football exercise could also lead tordlease of IL-6 in circulation of soccer playensl&Coenzyme ¢
supplementation also prevented the occurrencei@ptienomenon.

We now know that the cytokine response to exeldiSe13, 16]. Cytokines are polypeptides, origipaliscovered
within the immune system. However, it appears thahy cell type produce cytokines and that the Igicll roles
of cytokines go beyond immune regulation. Recenia daiggest that several cytokines have importartaloéc
functions and that they exert their effects locallywork in a hormone-like fashion [24].

Until now, pro- and anti-inflammatory cytokines lealseen considered part of the acute (local r sysjepmase

response to infection or tissue injuries. Thuspkiytes are released at the site of inflammatioruged by an
infectious pathogen or traumatic injury) and fdate an influx of lymphocytes, neutrophiles, mortesyand other
cells that participate in the clearance of thegemtiand healing. The local inflammatory response@mpanied by
a systemic response know as the acute phase respdh24]. Interlokin-6 is produced in larger amtaithan any
other cytokine in relation to exercise. The findofgncreased levels of IL-6 after exercise is refahly consistent
[15]. A twofold increase in plasma IL-6 was demoatsdd after 6-min intense exercise. In treadmilining, the IL-

6 level in blood was significantly enhanced 30 rafter the start of running, with the IL-6 peakingtlee start of
running [13].

Andersson et al, reported for the first time thdémale soccer game induces a robust, but transremmease in a
large number of both pro and anti-inflammatory &nes and inflammatory cells, and that a dampengokine

response is observed when a second game is pl@ykdfter the first game. Moreover, IL-6, IL-12 -8, MCP-1

and MIG increased following both games, indicatinghore pronounced pro-inflammatory response byettteof

the second game [8]. Apart from exercise, intergifsation, and mode, it has also been suggestethinaxercise-
induced in plasma IL-6 is related to the Sympatticeaal response [16]. Previous studies have alswrshhat

increased epinephrine plays only a minor role i ¢xercise-induced increase in plasma IL-6. It pe&viously

demonstrated with peak plasma il-6 during exerceelated with plasma lactate [15].

High-intensity exercise induces a cardiovasculeesst that increases the levels of stress hormdmeinkrease in
catecholamine and Cortisol, together with changemétabolic activities, the occurrence of membrdiseuptions

in muscle cells and increased free radical produadi25], can lead to the activation of the immuystem, such as
the release of several pro-inflammatory cytokines ehemokines.

The pro-inflammatory cytokines and chemokines agieldled to activate neutrophiles and anti-inflamonat
cytokines. The anti-inflammatory cytokines wouldeauate inflammation by restricting inflammatorytakine
production, up-regulating their soluble antagobistding proteins and suppressing inflammatory aellvity [8].

The increase in the total number of circulatingktezytes occurring by the end of both games was @gpe and
similar to what has been reported in male socagrept [19, 21, and 18].

We observed an increase in the mixed cytokine folbwingthePerformed first and threesession of soecer
specific protocol. Altogether, these results chedllistrate a response pattern where increasesasinflammatory
cytokines are accompanied by increases in antsimfhatory cytokines following the first soccer sfiegbrotocol.
This observation is in agreement with the hypothesiggesting a balance between the pro and the anti
inflammatory response following exercise [15, 26].

Andersson et al reported the all pro- and antieimiinatory cytokines reverted to baseline valuesiwifl h
following the first game. The robust change in tiyokine response within 15-20 min after the gasnsirnilar to
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what has been shown in different exercise protodolsormalization of the cytokine response 1-2thraéndurance
exercise has been reported previously [26]. Thss daunter-regulation might indicate that the ndinaéion of the

cytokine levels after Exercise occurs within a feaurs after the exercise. Likewise, Weinstock et(2997)

showed a fast counter-regulation of the cytokirspomse within a few hours after the exercise andrmalization

of cytokine levels at 20 h [27]. Unexpectedly, thyokine response following the second game cldadicates a
dampened response that markedly differed from gbhah in the first game. There are several poshijpetheses
behind the dampened cytokine response followingstheond game. First, it has been shown that thekiog

response during exercise is dependent on the erdrdiensity and duration [16]. However, our resatiow that the
physical load placed on the players after the &irst second games is comparable.

It has previously been reported that a second bbwxercise would cause a dampening of the inflatoma
response [28], the CK and delayed onset musclenessdevels and blood oxidative stress markers E8pncept
called a “repeated bout effect” [30]. Howeverjgtphenomenon is reported to occur mostly in unadisubjects
[28, 31, 32 and 33]. Because the participants insbudy were well-trained soccer players, it isikely that the
dampened cytokine response is related to the hgistiatus of the subjects.

Our results showed that non-significant changesemm TNFe level in different groups of soccer players.Thas c
be due to the intensity of this type of exerciseirtribition of Coenzyme ¢ supplementation on production
inflammatory cytokines such as TNF-Some studies have shown that regular exerciseredace TNFa
production. Also, Andersson et al has shown thadgiferm adaptation with training and match soceedIto down
regulation of the production of TNé&from leukocytes in well-trained football playef.[8

Damage to skeletal muscle cell membranes by RC&ifggally due to lipid peroxidation, can impairllceiability
and lead to necrosis and an acute-phase inflamynasponse [31]. Eccentric actions are charactiizea loading
profile that combines high force and low fiber rgtment (i.e. high force per fiber ratio), whickapes a substantial
mechanical stress on the associated structurestingsin oxidative stress.These actions are daree bt of football
games and lead to damage muscle and inflammatienZyme @, may affect cellular hyper-excitability by
increasing the membrane conductivity of potassiurd ehloride ions; possibly by modulating the inalhdar
availability of calcium [34].Another possibility ishat Coenzyme {reduces protein carbonyls, providing an
excellent scavenger for HOCI, produced by MPO [3Hjis effect is mimicked by sulphasalazine, the BIFk
blocker, and Coenzyme;Qis known to inhibit the actions of NFkB. This effef Coenzyme ¢ on NFkB appears
to be mediated by Taurine chloramines [31].

In conclusion, this paper reported on the effe€a@oenzyme ¢ supplementation with high intensity intermittent
Exercise on serum IL-6 and TNFin well-trained soccer players. The results of phesent study suggest that high
intensity intermittent Exercise on IL-6 and TNFserum levels in six-step measure, did not sigaifity differences,
but in step 3 on IL-6 and TN&-serum levels were significantly increased. It ssgygthat Coenzyme 1Q
supplementation by limiting inflammatory responsesnoderately intense soccer specific exercise@hdipful,
therefore can be recommended that elite foothallgps to get Coenzyme;gsupplements during high volume of
training and competition weeks.
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