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ABSTRACT

The purpose of this study the effects of Tauripplstmentation for two weeks and three session®wiirutes of
intense exercise on serum cytokines responsesitraigled soccer players. Therefore, Eighteen folbtpkayers
under 21 years of leaguewere selected and dividediomly to Taurine (TG=6), placebo (PG=6) and contr
(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 gE@up
received no supplementation and follow-up wasyostr ordinary Program. Blood samples were takethia sixth
stage (48 h before Period, before and immediatétbr dirst & third exercise protocol and 48 h aftére end of the
Period) of the 5cc of the anterior forearm venonssitting position. Then the samples to determinanges in
cytokine (IL-6, TNF#) in the central endocrine laboratory by speciasstiere tested. The ANOVA with repeated
measures and Tukey’s post hoc test with Spss.fBasefwas used to compare the means in each gRegults
showed that the six-stage measure, significanerdiffces (P=0/035) in levels of serum IL-6 has emérgnd the
difference between control group and the placebmugr(P=0/049) has been observed. The serum TNHslewe
change significantly (P=0/937) in any group duritite measurement. It appears that the three 90-misatcer
specificprotocol toenter stress on the inflammateygtem in soccer players such pressure may agairefreated
during the competitionseason. The other hand, teslowed that Taurine supplementation before amthg this
period have anti-inflammatory effects and the regttde changesto these cytokinesare prevented. $hag;term
use of Taurine supplementation during pressuredillveek of competition and training to be advisedlitesoccer
players.

Keywords: Taurinesupplementation, High-intensity intermitterercise, well-trained soccer, Interleukin-6, Tumo
necrosis factor

INTRODUCTION

In soccer, players have to perform weekly in corigeer with some individual sports comprising onlgwflarge
competitions per year. A competitive soccer sedsoludes one to two games per week in additioneicesal
training sessions[1].Today, can be seen the avavh@es match per week in some soccer league. Soregtin
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football tournaments, the games will be held withghhours. Thehigh volume of training/ competitanmd lack of
adequate recovery is great stress toimmuneand tansystem and cause inflammation.

Cytokines are glycosylated polypeptides that aneetedby, and influence the action of, most cdilthebody [2].

The pro-inflammatory cytokines, includinginterlenki{lL) -6and tumor necrosis factor-(TNF-0), modulate
immune cell function and migration, initiating aachplifying the acute-phase andstress response®wandenesis
[3, 4, 5]. The local production of these molecutesrdinates the function of innate and adaptive imencells. In
certain pathological states such as trauma, segrsisthermal injury,pro-inflammatory cytokines aeteased into
the circulation [6].Therefore, cytokines are rekmhso the location of inflammatory induced by pafbies or tissue
damageand facilitatingthe arrival of neutrophilspnocytes and other cells involved in antigen cleegaand
healing thetissue [7, 2].It is known that musce@eercise increases some plasma cytokines [8, 9].

Andersson and colleagues (2008) showed that chaingeszyme levels of creatine kinase (CK) and mauscl
soreness to more than 69 hours after the first matccontinued. The findings show that several jwiggical
parameters are impaired after a football matchthdscan be trigger a systemic immune responseéhds to the
secretion of cytokines dropper of the immune ddl]s Several studies examined the cytokine respéois@ving a
football match and increase the number of leukagyte-6 and TNFe in male soccer players have reported
[3,10,11]

Competitive soccer affects the musculoskeletalyaes, immune and metabolic systems [12].Anders2008)

reported that several neuromuscular parameterafeeted for up to 69 h after an elite female sogeene [3]. For
instance, the Isokinetic knee strength was redugedo 45 h after a first game and jump performadick not

recover before the start of a second game playekl &f2er the first one. Furthermore, changes inl€kels and
perceived muscle soreness lasted up to 69 h dfeefitst soccer game [3]. These findings show twteral

physiological parameters are disturbed after aesogame. This, in turn, may trigger a systemic immuoesponse
that leads to the secretion of cytokines by inflaatory cells [8]. Few studies are available on tytekine response
following soccer games [13, 14, 10]. An increaseukbcyte count and increased levels of interlekin6 and

tumor necrosis factor (TNF-a) have been shown itersaccer players [13, 14].

It has also been shown that 5 days of consecstieeer training in youth male players decreasedsd B cell

numbers, possibly affecting their capability toizate the immune system and resist infections [Cy}okines are
potent intercellular signaling molecules that regelthe inflammation response [7]. It has been shtvat the
plasma pro-inflammatory cytokine response afterueagice exercise can be balanced by the producfi@anto

inflammatory cytokines [8].

Ascensa’o and colleagues (2010) Effect Loughbordatgrmittent Shuttle Test (LIST) against a socvetch on
muscle damage and inflammation indicators measwieuaderstand an increasing impact on both actigitgls of
CK, myoglobin, IL-6, uric acid and blood leukocytefs30 Minutes after they, therefore concluded thatstudy of
biochemical and physiological changes resultingnffootball match can be used the same test soachras LIST
[13].

In recent years, various strategies for antioxidamt anti-inflammatory supplementation have beesptatl in an
attempt to attenuate the damage and inflammatioserhby exercise[1].Taurine "2-aminoethanesulphanid” is
one of the most abundant free amino acids in mammmaklls[16].

Taurine has cytoprotective and enantiostatic ptegeconferred by its antioxidation, detoxificati@msmoregulation
and membrane-stabilization actions, as well as@affular calcium flux regulation, due to its malkr structure
[16]. Numerous studies have reported the cytoptiveecactions of Taurine against ischemia, hypoxiad a
reperfusion injury in various tissues [17].Taursgplementation ability to prime leucocytes andegulate the
release of pro-inflammatory cytokines. It's alsaf@redimmune benefits by down regulating TiFeleaseand
unregulating antibacterial capacity, as assessed pbgitoneal macrophage superoxide generation. Inthe
neutrophilsTaurine is a potent modulator ofMyelapédase as a key enzyme in the respiratory buandi8].

Overall, the literature shows that few studiesualeate the cytokine response to one or two fobtbakch or are
similar testsbut so far, any study cytokine respsns the special 90-minute soccer testsat intefadl8 hours has
not investigated. Short or long term effects of @@l supplementation on cytokine changes in soptagrers had
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not been found. Hence in this context there is Kadge void. Therefore the aim of this research lire€& times the
effect of soccer specificexercise in a week onkiyi® response. 2- Effect of Taurine supplementswseks before
and during the three sessions of soccer specifermittent exercise on the cytokine response ofensaccer
players. Obviously, the results of this researctgvides a new insights into the physiological chesgn

footballerduring high pressure a week.

MATERIALS AND METHODS

Research design
Research design isQuasi-experimentalwith pretesttgsi study with repeated measurements.

Subjects

The study population included footballers infirstisionunder 21 years league ofTehran and Eighpdayers, one
of the top teams in this category were selectedudgects.Players,before doing testswere informed tw do
research, procedures and objectives of the studyaitten consent was signed by all of them.Théirical status
information was obtained through questionnairesamygl signs of infection or drug treatment for 4 wedlefore
participating in this study did not report. Thergcarding to researchdesign, subjects weredividealBgand
randomlyto 3 groups includingTaurine (TG), placéB&) 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 Tesiswised.

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

Supplementation

During the two-week research project,experimenthjectswere found 15 mg/kg body weight per day dapse
inplacebo group and 15 mg/kg body weight per dawrih@ in Taurine group after the main meal as oral
capsules.The control group received no supplemrientand follow-up was just your ordinary Program dsiimate
the total energy consumed per day, subjects coatplebod frequency questionnaires (FFQ).

Soccer specific exercise protocol

Experimental subjects in addition found to suppletaend placebo, on the tenth, twelfth and foutte@nthe 18-
16 afternoon in Lawn football stadium began to gerfthe exercise protocol.Each exercise protocoimsed two
periods of intermittent exercise (45-min each) tbiatulated the activity patterns of a soccer matwing the
activity profile described by Bangsbo et al(199H)anodified by Bishop et al (2002). The two periodsre
separated by a 15 min half-time interval. Each 45-period was divided into three bouts of exerciEach 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 runningy 28uising, 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 vweasered
during the 90-min exercise protocol. This distargeeimilar to that reported to be covered duringlih first
division matches by midfield players [14].

Blood Sampling

In order to measure the dependent variables adubgcts in six steps (48 h before Period, befatkimmediately
after first & third exercise protocol and 48 h aftiee end of the Period), blood samples were téktezach stage, 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 tubecontaining ED®Wder was taken for CBC and 4 ml test tube to Tr@nClot

tubewas transferred in the centrifuge machine witbw around and serum was separated after 10 esn8erum
separationsstorage in frozenwas analyzed in fuAlezxperiments in the endocrine laboratory ofSt8eheshti

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 86-well
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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 umtztboonjugates were washed away with PBS or TBShuff
HRP substrate TMB was used to visualize HRP enzgmeaaction. 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.

Statistical analysis

The results were presented as mean valuesand sladdsiation.Paired t-tests wereused for compadnyg
significant difference of each group on the befanel after protocol .Analyses of variancewith repdaneasures
were used for determinationof any significant difece in any variablesin the six stage of sampling.
TheTukey's HSD Post-hoc Test was used to assesBgsighdifferences between groups.

RESULTS

Tableldetails some characteristics of anthroponaetdypsychologicalsubject’s research shows.

Table 1: Mean + SD Characteristics of subjects inifferent groups

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+ 6.5 19.96 +0.30] 55.24 +2.5]
Placebo group | 19.41+0.5] 64.83+6.11 175.00 15| 20.10+0.48 58.20 +3.01
Taurine group | 19.74+0.49| 62.83+3.483 171.33£B.| 21.04+0.81] 60.04+4.41

OControl
Placebo
* mTaurine

IL-6(Pg/ml)

S KB N W B~ OO O N
1

ladae 24da,s 34 4aa,e Hdauw  Gaaj

Figure 1: Measurement of serum levels of IL-6 in gidifferent research groups. * Significantly different (P<0.05).
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Placebo
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Figure 2: Measurement of serum TNFe. levels in six different research groups

Results showed that the six-stage measure, signtfidifferences (P=0/035) in levels of serum IL&s lkemerged
and the difference between control group and thegtio group (P=0/049) has been observed. The sENFax
levels no change significantly (P=0/937) in anyugraluring the measurement

DISCUSSION

The present study provides a thorough evaluatiothefserum inflammatory cytokine response in etibecer
players and establishes a time course of cytokim@ges during a period consisting of three gamgarated by a
48-h recovery and Taurine supplementation. Ourlt®sthowed that the six-stage measure, signifidéfgrences
(P=0/035) in levels of serum IL-6 has emerged dreldifference between control group and the plaaggbop
(P=0/049) has been observed.The serum &N&vels no change significantly (P=0/937) in angug during the
measurement.Ilt seems that this type of especialbybhll exercise could also lead to the releasdlLed in
circulation of soccer playersand Taurine suppleatém also prevented the occurrence of this phenome

We now know that the cytokineresponse to exerddses] 9]. Cytokines are polypeptides, originallpaivered
within the immune system. However, it appears thahy cell type produce cytokines and that the Igickl roles
of cytokines go beyond immune regulation. Recenta daiggest that several cytokines have importanaloéc
functions and that they exert their effects locallyvork in a hormone-like fashion [19].

Until now, pro- and anti-inflammatory cytokines lealleen 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 fdaié an influx of lymphocytes, neutrophils, monesyand other
cells that participate in the clearance of thegamiand healing. The local inflammatory responset®mpanied by
a systemic response known as the acute phase sesfrl9].Interlokin-6 is produced in larger amtsuthan any
other cytokine in relation to exercise. The findofgncreased levels of IL-6 after exercise is rewahbly consistent
[8].A twofold increase in plasma IL-6 was demont&daafter 6-min intense exercise. In treadmill iagnthe IL-6

level in blood was significantly enhanced 30 miteathe start of running, with the IL-6 peakingthé start of
running [6].

Andersson et al, reportedfor the first time thdéemale soccer game induces a robust, but transiergase in a
large number of both pro- and anti-inflammatoryokynes and inflammatory cells, and that a dampeaysokine

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

and MIG increased following both games, indicatingore pronounced pro-inflammatory response byetitk of

the second game [1].Apart from exercise, interditsation, and mode, it has also been suggestedhbatxercise-
induced in plasma IL-6is related to the Sympathadl response [9].Previous studies have also shban
increased epinephrine plays only a minor role i ¢lxercise-induced increase in plasma IL-6. It paviously

demonstrated with peak plasma il-6 during exercigeelated with plasma lactate [8].
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High-intensity exercise induces a cardiovasculasstthat increases the levels of stress hormdihesincrease in
catecholamine and Cortisol, together with changemétabolic activities, the occurrence of membrdiseuptions

in muscle cells and increased free radical prodadi20], can lead to the activation of the immugstam, 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 aetlvity [1].

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 socagyeps [11, 13, 10].

We observed an increase in the mixed cytokine HolowingthePerformed firstand threesession of tioesr
specificprotocol. Altogether, these results cledltlystrate a response pattern where increasesoifinflammatory
cytokines are accompanied by increases in antuimihatory cytokines following the firstsoccer spiecffrotocol.
This observation is in agreement with the hypothesiggesting a balance between the pro- and the ant
inflammatory response following exercise [8, 21].

Andersson et al reported the all pro- and antiaimiinatory cytokines reverted to baseline valuesiwifl h

following the first game. The robust change in tlyokine response within 15-20 min after the gasnsirnilar to

what has been shown in different exercise protodolsormalization of the cytokine response 1-2thraéndurance
exercise has been reported previously [21]. Thes daunter-regulation might indicate that the ndinagéion of the

cytokine levels afterExercise occurs within a fesufs after the exercise. Likewise, Weinstock e(097) showed
a fast counter-regulation of the cytokine respow#thin a few hours after the exercise and a normasibn of

cytokine levels at 20 h [23]. Unexpectedly, theokine response following the second game cleaudjcates a
dampened response that markedly differed from gbah in the first game. There are several poshipetheses
behind the dampened cytokine response followingsd®ond game. First, it has been shown that thekiow

response during exercise is dependent on the sedrdiensity and duration [9]. However, our ressliew that the
physical load placed on the players after the first second games is comparable.

It has previously been reported that a second bbwxercise would cause a dampening of the inflalnma
response [23], the CK and delayed onset musclenessdevels and blood oxidative stress markers R4pncept
called a “repeated bout effect”[25]. However, shphenomenon is reported to occur mostly in undgisubjects
[23, 16]. Because the participants in our studyeweell-trained soccer players, it is unlikely ttlhé dampened
cytokine response is related to the training stafube subjects.

Our results showed that non-significant changeseium TNFe level in different groups of soccer player.This ca
be due to the intensity of this type of exercisénbibition of Taurine supplementation on productiaflammatory
cytokines such as TN&Some studies have shown that regular exercisereduce TNFe production. Also,
Andersson et al has shown that long-term adaptatitin training and match soccer lead to down retjutaof
theproduction of TNFe from leukocytes inwell-trained football player [1]

Damage to skeletal muscle cell membranes by ROSf&adly due to lipid peroxidation, can impair beability
and lead to necrosis and an acute-phase inflamymasponse [16].Eccentric actions are charactetizea loading
profile thatcombines high force and low fiber raonent (i.e. highforce per fiber ratio), which pésca substantial
mechanicalstress on the associated structuredtingsa oxidativestress.These actions are done liot of football
games and lead to damage muscle and inflammationiiEamay affect cellular hyper-excitabilityby ieersing the
membrane conductivity ofpotassium and chloride ;igmsssibly by modulating theintracellular availdlyil of
calcium [17]another possibilityis that Taurine reds protein carbonyls, providing anexcellent scgeeifor HOCI,
produced by MPO [18]. Thiseffect is mimicked by ghdsalazine, the NF-KBblocker, andTaurine is kndan
inhibit the actions of NF-KB. Thiseffect of Taurioe NF-KB appears to be mediated by Taurinechlanas[16].

In conclusion, it can be said thatTaurine suppleaté@n by limiting inflammatory responses to modeha
intensesoccer specific exercisecan be helpfuletbez can be recommended that elite football plt@getTaurine
supplements during high volume of training and cetitipn weeks.
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