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ABSTRACT

The aim of this study was to determin the effettoenzyme Q10 Supplementation during Footsal ctitigoeon
serum Lymphocyte and cortisol on the male play&wenty four male footsal player of league(age23yeHr,
height174/7515.2cm,body mass 71/3£3.5 kg and BMI7221) were selected and randomly assigned in four
groups:( coenzyme Q10, competition + coenzyme Qttpetition + placebo and (placebo) . Based on ragea
design, players took coenzyme supplement (100 ragzgme Q10) or placebo three times daily .The ptaye
accomplished three successive footsal competitiotime period of 4-6 p.m. The blood samples wetlected for
analysis of serum lymphocyte and cortisol at #w status before, immediately and 24 hours dfiefinal session
of competitions .data were analyzed by repeatedsureaANOVA,LSD post hoc test at P<0.05. Resulte/stighat
effect of supplementary consumption of coenzymed@l@mphocyte levels during three consecutive hestdn
competition group with supplement was significar{fy0.0001) different from other groups and theraswno
significant differences in blood levels of cortiS@le post hoc test indicated that lymphocyte lefedignificance
were decreased in second stage and increased iid thBased on the results consumption of coenzyi@e Q
supplement at the time of successive footsal catopst can decrease serum lymphocyte in second abep
increase in third step of male footsal players ,cem have a beneficial effect on players’ immun&esy. It is
suggested that, Footsal players use coenzyme Qilfdesnent during consecutive matches.
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INTRODUCTION

Abnormal environments and sport activities are irtgrtt sources for physiologic stress which candsailted to
normal disorders in immunity system [1]. Combinatif sport activities and stressful environments save more
effects on changes of operation and calculatioimafunity cells [2]. Research evidences supportdnterchanges
between hormone neural responses and immunity mesgdn sport activities [3,4]. It is determinedttmmunity
cells have special receptors for stress hormoreadimg Glico Corticoid. Based on this lots of cgas made in
immunity system after sport activity is attributiedadjusting effects of these hormones such agsobrepinephrine
and norepinephrine [4,5]. Sport increases betanadgéc activity and in result it results in topicedlease of
norepinephrine in blood vessels and spleen. Thism@menon may effect on while globule migration anding

immunity cells from spleen.Lymphocytes are a gradpwvhite globules which are branched from prefaded

lymphoid in marrow and includes about 20 to 25%vbfte globules and incongruous groups of cells. pliotytes
plays an important role in a wide range of immurityivities such as beginning of immunity responssgtokines
production, antibody production, killing exotic kseland tumors and especially recalling the previmiisctions.

Two-stage increase in numbers of white globulestaken into consideration in reply to practiceddiakd by

heavy sports [6].1t is shown that the number ofpimcytes immediately increases after sport actwitind rapidly
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decreases to the basic amount before activity en daecome less than the basic amounts in the ngcpeeiod.
This shall be resulted to a phenomenon known a® agedow which represents athlete's immunity system
weakening after sport activity and prepares himitos infection [7]. Today there is a consensus agn@searchers
and clinicians that exercise have effects on varmapects of the immune function [8].The immun@aase can be
divided into innate, natural-non-adaptive immunéilyd acquired-adaptive immunity.Innate immunity hig ffirst
response to physical or chemical foreign agentsitaodcurs naturally and immediately, providing timst line of
defense in early stages of the infection. The mmamunity is comprised of phagocyte cells, natkibér cells,
soluble factors as the complement and acute phaseims, as well as the mucosal immune respondesagquired
immunity occurs after an adaptive, specific respatisa pathogen and involves the antigen-antibedpanse. It
includes B and T lymphocytes and the immunogloledif®]. Glucocorticoids are an important class tefad
hormones that modulate a diverse range of physidbgffects. They are produced primarily by theemdl cortex
in response to the pituitary hormone ACTH whichinsturn regulated by the hypothalamic peptide CRH
[10].Together, these processes form the hypothalaitiitary-adrenal axis (HPA). While cortisol ibet major
glucocorticoid in humans and was first recognized ifs role in glucose homeostasis, it is now knawarhave
important anti-inflammatory and immunosuppressiffeats on all tissues [11]. A basal concentratibrcartisol is
required at all times [10]. Although the onset difygical stress produces elevated concentrationfs jidreased
secretion of cortisol is also stimulated by peredii.e. before the actual threat occurs,[13] aé ageactual threat.
Cortisol has traditionally been assayed from serurime and saliva in various studies as ameasustre$s [14].
Footsal is the indoor version of soccer that idca@fly sanctioned by soccer’s international gowegnbody
(Federation Internationale de Football Associatibmg¢ game is growing in popularity all over the ldpand since
1989, the world championships have been contestetbbnational teams every 4 years.Futsal is pl&radside
(i.e., 4 outfield players and 1 goalkeeper), andinduthe competitions, unlimited substitutions guermitted.
Consequently, physical demands of the game maytriesheing very high [15]t is likely that athletes confront
inabilities of immune response and also it enhampdgsical and mental stress. Athletes who involiretheavy
training and racing are more prone to upper repyaract infections, and their immune function yrdisrupt
temporarily following intense exercise. Some a#fgetay start the next session before returningitiali state. If
this process is repeated, it is likely that causppeession of immune function and increasing risk o
infection[16].Over the past 15 years a variety nfdges have demonstrated that exercise inducesidevable
physiologicalchange in the immune system.The icteyas between exercise stress and the immunensysiavide
a unique opportunity to link basic and clinical plofogy and to evaluate the role of underlying sgreand
immunophysiological mechanisms[17].Indeed, therddth scientific and anecdotal evidence that akletuffer
from an increased number of infections after alsimgtensive competitive event. It is well knowrattintensive
exercise is also associated with alterations iresdvimmunoregulatory hormones[18].It has been estggl that
exercise represents a quantifiable model of phiystcess. It is well known that intensive exerdselso associated
with alterations in several immunoregulatory horemiResponses of blood leukocyte subpopulations &psode
of acute exercise are highly stereotyped. Neuttoptmcentrations increase during and after exercideereas
lymphocyte concentrations increase during exercsd fall below pre-values after long-duration phgsi
work.Acute, intense muscular exercise increasestiieentrations of a number of stress hormones éblolod,
including epinephrine, norepinephrine, growthhoredhendorphins, testosterone, estrogen, and cortisetgas
the concentration of insulin slightly decreases.Pplessma concentrations of cortisol increase onhglation to
exercise of long duration. It has been shown thattiapsteroids given intravenouslyto humans cause
lymphocytopenia, monocytopenia,eosinopenia, and troghilia that reach theirmaximum 4 h after
administration[17]. We hypothesize that cortis@kly has a role in maintaining the neutrophilia dmphopenia
after prolonged, intense exercise such as a marfdffipCoenzyme Q10 (CoQ10), also known as ubiquendsm a
lipidsoluble,vitamin-like substance located in tmgdrophobic interior of the phospholipid bilayer thie cellular
membrane.CoQ10 increases mitochondrial activitgteel to the synthesis of ATP[19]. In addition, COQLts as
an antioxidant in both the mitochondria and lipiembranes by scavenging reactive oxygen species )(RSer
directly or in conjunction with a-tocopherol[20,]2This antioxidant activity appears only with theduced form
(ubiquinal). The oxidized form (ubiquinone)is relgdieduced to ubiquinol enzymically after dietargtake[22].
Although CoQ10 is present in meat and fish, itstennin such foods is very low[23]. Therefore, $ygiic CoQ10
is used as a dietary supplement by both healthedmuns individuals and those with ailments becaufeto
important biological roles, such as mitochondrialemy metabolism and antioxidant activity[24].Neii
availability has the potential to affect almostadbects of the immune system, because many ristdes involved
in energy metabolism and protein synthesis. How#\vsilikely that, athletes who are not on a bakhdiet and not
getting enough antioxidants, or given the high lleeé training, the amount of dietary antioxidantse a
insufficient[25]. In fact, a balanced diet has often enough antioxidant substances to counteetfeets of free
radicals, especially during periods of high stressduring exercise. In such circumstances, it issgme that
supplementary consumption with high antioxidanthsas, vitamins A, C, E, beta-carotene and seleritemeeded
[26].Epidemiological evidence of clinical informati indicates that, poor nutrition reduces the ghibf the
immune system and the risk of infection and infewsi that are medically safe and has an effect am gbysical
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activity performance[27,28].The question is whetti@mre are special diets that can eliminate digsrdeimmune
system that caused by exercise? The use of nualtisupplements during or after exercise or cortipetican
reduce the impact of effects resulting from intepbgsical activity in immune system. Can supplenreduce the
risk of infection after intense physical activity immune system? Certainly, access to balance ¢aodaffect all
aspects of immune system, because cells of immysters have a very high metabolic rate[29]. The irtgpa
matter from viewpoint of scientists, trainers, attlletes is that knowing which type of exercisehwibw much
intensity, duration and frequency could increage fradicals and may reduce the ability of immursesy, and
which type of supplement can modulate the effetfsee radicals on immune system.The purpose sfghidy is to
investigate the effects of supplementary consumptid coenzyme Q10 on percentage of lymphocyte and
concentration of cortisol serum of male playersmuFootsal competition.

MATERIALS AND METHODS

Research design
The research is quasi-experiment, based on fieddareh and research design is pretest-posttest retsated
measurement.

Subjects

And statistical population of this research is ¢singf all the players of Tehran’s Footsal prenéargue, 24 subjects
from eligible candidates were selected as sampglfter selection, the research topic, purpose anthadeof
implementation and its application as well as tfgkt involved in process of research were describbdn subjects
that volunteered to participate in the study sigaedritten informed consent. Then through a quastire, their
health status of last few months was studied. Nrthe subjects had a history of any disordergtedl#o immune
system and also was not under treatment at thedfritee research.

Research protocol

Based on quasi-experimental study, subjects werdoraly divided into four groups of six subjects,igfhinclude,
experimental groupl (Q10 supplement), experimegitaup 2 (competition plus Q10 supplement), expeniale
group 3(experimental plus placebo) and control gréplacebo). Groups of completion were implementege
consecutive matches in accordance with relevaesrurhree consecutive matches held on Saturdaylaguemd
Monday between 4 to 6 p.m. basic data and bloogpsnbefore and immediately after the match andh@4rs
after last match were collected. Each match cansistwo halves of twenty minutes and fifteen m@subreak time
in between. Supplement was used for three dayseafery meal and during three matches 100mg ofzyoera Q10
in form of soft gel capsules were given to playé&iso placebo group and competition group plus gitachave
given the same amount of aspartame. Descriptiveacteistics of subjects including, height, bodyigh¢, age and
body mass were measured before the competition.

Laboratory methods

In each stage five cc of blood from a vein in thésgior forearm of subjects in sitting position waken and split in
two separate tubes to CBC. And one cc of it tranafeto tubes which contain the E.D.T.A powder &g cc to
clot tube. Then stirring C.C.B tube and after thaézing the clot tube and C.B.C tube. Then imntetiigput clot
tube in centrifuge at low rpm for about 10 minutaféer that serum was divided to three eppenddré wf one cc.
one of them for an immunological tests, one foch@mical tests and last one was kept in the fresz&i0 degrees.
Safety tests and separation of white blood celiewwerformed in laboratory.

Measurement of Lymphocyte and Cortisol

To measure the percentage of lymphocytes in bloedwe&re used cell counter machine (EXCELL22) which
manufactured in Germany.To determine the percerthggmphocytes we made some blood smear on a slidl
paint it with Giemsa. Then a specialist was sepdralie prepared slide with the aid of binocularroscope.To
measure the concentration of cortisol in blood uB&H#SA kit with Sensitivity: 0.4 pg/dl which manwfured
Diagnostics Biochem company in canada.

Statistical analysis

Normal distribution of data and homogeneity of aades were examined by kolmogorov-smirnov testlavene’s
test. In data analysis to determine the mean édifieg in between group and within group variatichOVA
analysis and post hoc LSD test at a significaneel lef (p<0.05) were used.

152
Pelagia Research Library



Sheida Shokouhyaret al Euro. J. Exp. Bio., 2013, 3(4):150-157

RESULTS

Table 1 details characteristics of anthropometry @sychological subject’s research shows

Table 1: Mean £ SD Characteristics of subjects inifferent groups

Specification Age Weight Height BMI
group (vear) (kg) (cm) (Kg/m?)
CO-Qiogroup 24/41+062 | 7183+6/1 | 17500+5R1 | 2325+041
Q10+Match group | 2274+0/49 | 72B3+353 | 17433+5R27 | 23/78+0/68
Match group 2406+003 | 7402+3/86 | 17230+5/75 | 2230+105
Control group 2354+051 | 6833+6HK3 | 17800+6H53 | 21/5+086
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Figure 1: Measurement of lymphocytes serum levels from compason in between group in three steps
(step 1=pre-competition,step2=immediately post-cetitipn,step3=24 h post-competition)

47 -

46 -
S
% 45 - O Stepl
)
>
S 44 - B Step2
s

N Step3

_§ 43 -

42 -

41

Q10+Match

Figure 2: Measurement of lymphocyte serum levels afithin group comparison in Q10 plus competition goup

Figure 1 shows results from comparison in betweenmthat calculated by ANOVA analysis. Resultsvebd that
effect of supplementary consumption of coenzyme @i0ymphocyte levels during three consecutive meddn
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competition group with supplement was significarfy0.0001) different from other groups. Post heat tevealed
that, this difference was significant in the secand third stages.

Figure 2 shows results of within group comparisoPANOVA analysis showed that the level of lymphacym
competition group with coenzyme Q10 was signifiogurst0.029) in three stages of measurement. Thehmastest
indicated that level of significance were decredeeskcond stage and increased in third.
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Figure 3: Measurement of cortisol serum levels froncomparison in between group in three steps
(stepl=pre-competition,step2=immediately post-cditipa,step3=24 h post-competition)

Figure 3 shows results from comparison in betweenmthat calculated by ANOVA analysis. Resultsvebd that
effect of supplementary consumption of coenzyme @fOcortisol levels during three consecutive madchre
competition group with supplement was no signiftbafp=0.113) different from other groups.
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Figure 4: Measurement of cortisol serum levels of ithin group comparison in Q10 plus competition groyp

Figure 4 shows results of within group comparisanANOVA analysis showed that the level of cortisol
competition group with coenzyme Q10 was significgnit0.006) in three stages of measurement. Thehmustest
indicated that level of significance were increageedd.030) in second stage and decreased in tb#0.032).
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DISCUSSION

These findings suggest that supplementary consampficoenzyme Q10 during footsal tournament in petition
group with supplement in lymphocytes levels wasificant, and this significant was in second ariddtstages and
there was no significanf in cortisol levels.

Sport training involves repeated bouts of exereisd high volume of physically demanding practicessms and
competitive games, which may lead to decline otioperance, oxidative stress, and inflammation @0, In fact,
an exercise stimulus has been well recognized daoce the production of reactive oxygen and nitrogpecies
(RONS) [31, 32]. In spite of RONS having an essg¢mble as signalling molecules in several cellgathways,the
imbalance in the pro- and antioxidant status cad te detrimental effect on cellular loss of redhmmeostasis and
oxidative damage in lipids,proteins, and DNA [32p81 of the studies regarding exercise induced tixelastress
were carried out with exercise protocols includiygical aerobic (running and cycling) [32,33] andaarobic
(resistance training and sprints) exercise [34,35].

Oxidative stress is a condition in which the ddBchalance existing between prooxidant (free rdsligaroduction
and their subsequent amelioration via the antioXidiefense system becomes skewed in favor of fadeal
expression[36]. Both the radicals themselves a$ agelthe non-radical species created via intemactich free
radicals are collectively referred to as reactivggen/nitrogen species (RONS)[37] which arise atinah by
products of normal cellular energy production oe @enerated in large amounts by exhaustive exeocidey
chemical agents in the environment [38]. It hasnbskeown that excess ROS generation may lead toatwed
damage to DNA, lipids and proteins [39].Leukocyimeels display different behaviors as exercisesaitning and
evening[40].Some studies showed that ingestioraddahydrate with high or low glycemic index befemdurance
exercise had limited effects on circulating leudesj41]and may inhibit catabolic hormone (cortiptf).It is likely
that antioxidant supplements such as coenzyme @d0ces oxidative stress and has an influence akiogs
production and also activation of exercise-indugechune and thus will influence the amount of lympytes. In
this regard Shirvani et al was examined the effe€tsoenzyme Q10 supplementation during intenserimttent
exercise on IL-6 serum levels in football playersdaas a result, coenzyme Q10 supplementation with a
inflammatory effects could cause significant chanigecytokines[43].Moreover, the practice may regukchanges
in amount of adrenergic receptors of while globwdesl in result may change the cells' activity & hormone
level does not change in circulation [44].Catechrofees may have indirectly effects on white globulgslacement
by releasing Cytokine such as IL-1. This in tursules in adjustment of molecule cohesion [45].Bgguribing
Catecholamineat the time of sport, the amount of white globudkall be increased based on the amounts produced
by sporting [46]. Increase in body temperature imalp in changing white globules and distributesitbsets during
and after practice. Increase of temperature dutiegpractice by releasing Catecholamines may helpdreasing
total white globules and lymphocytes. Increaseeofigerature resulted from practice may have a déept en
redistribution of subsets of white globules witkie first hours after returning to the primary staafter practice. It
is said that the primary increase of white globutesitrophils, lymphocytes, and NK cells is duedpid increase in
epinephrine and growth hormones. Moreover, this tateasing of cortisol during and after sporteisponsible for
permanent increase of numbers of neutrophils antedse of NK cells and lymphocytes after spor{[éle amount
of lymphocytosis in sport depends on the countéecefof practice strength and individual readinésgel.
Meanwhile the number of lymphocytes may be unchdiig@verage or very short sports and or it mainbeeased
up to 50% more than the rest time. The number mplyocytes may be increased two or three times thaire the
rest time during the long term sports. Like numtsielymphocytes the number of lymphocytes shallimeéased by
increasing the practice and its amount dependsport strength. Anyway in spite of the findings teth to the
Leukocytosisduration of sport may not be a determining indeX].ldymphocytosis resulted from sport may be
effected by amount of person's readiness. SuclheasHtort term sports, in long term sports thera tsvo-step
response in number of lymphocytes, e.g. duringsgfat the number of cells shall be increased anteswurs later
its amount shall be decreased less than the primangunt [47].Increase in cortisol secretion is sabjto the
practice intensity according to the individualsagiice capacity. The personal differences are neffective in
reaction of Glucocorticoids to practice, becaustiga only release in hard free practices. In spoactices cortisol
shall respond to a determined amount of practiceti€dl shows a pause before increasing and adfterimation of
the practice its increase shall be continued angmain in a higher level. Moreover, cortisol hormacshows daily
changes, e.g. it shows a primary high pitch at firsd then a decrease during the morning[6]. Iresearch
performed in 16 runners running 90 kilometers amasaming vitamin C supplement each day for 7 d&jsrb the
competition and the day of competition and two daj®r competition, the serum cortisol show demeas
[48].Probably more strength and mental and physitralsses are more other motivations for cortisotetion. In
general it seems that the duration and intensityraétice are effective in personal readiness lamdldaily changes
of serum cortisol [6].In a research, 800 milligr&anvitamin supplement were consumed respectivelyd21a hours
before practice and 1500 milligrams were consumethd long term riding each 15 minutes once. Anyamagful
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changes were not shown in cortisol concentrati@j. [8port activities more than 60%V0O 2Max intensitgreases
cortisol hormone secretion. Hormone secretion emed by motivating adrenal hypothalamus-hypophasia one
mechanism existed in secretion of this matter whiebulted to ACTH secretion from hypophsis and ACTH
secretion increase is the most important factorartisol secretion motivation (Mehdi Vand & Sarir&&a 2010).
This hormone is basically secreted due to otheditions such as mental pressure, body practicecantpetition
and plays an effective role in operation of soméwhunity system cells [50].These responses ar@bserved in
ordinary practices and one of its particulars itemsive primary increase in number of lymphocytdWwing that
intensive decrease of the lymphocytes are obseid@d.condition shall be continued up to end ofrspad or after
stopping. Hansen et all analyzed white globule aasp in seven stable healthy men in three distaoic8s7, 4.1
and 10.5 kilometers. During the practice the numdddymphocytes became double and it returned $b asount
after passing 30 minutes of the practice and betv@@eminutes and 4 hours after sport its decreasecentinued
and reached to 32-39% lower than the rest amount{Bthen resting less than half of body mature whitebules
are circulated in vessel system and the remainiagnaprisoned in small vessels of spleen, liver exatrow. Very
probably mechanical factors such as cardiac outmrease and injection inside small vessels shHaihge the
interchanges between white globules and endothe(eithelial tissue) of vessels. Moreover, immatwigite
globules may be intensively released by spleen madow. Some of these changes are resulted froessstr
hormones and inflammatory mediators such as cyéskand acute stage proteins [6]. There are sontkersmes
showing that at the time of sport, stress hormguiags a mediator role in changing the number oftevgglobules
and redistribution of its cell subsets. It is detgred that hormones such as epinephrine and cloatiseeffective in
redistribution of white globules between blood ficand various parts of body such as spleen, limdrmaarrow[6].

CONCLUSION

This study examines the effects of coenzyme Ql(plsupentation on percentage of lymphocyte serum and
concentration of cortisol on the male players dyrfootsal competition.The results suggest that kupentary
consumption of coenzyme Q10 during footsal tourn@nie competition group with supplement in lymphtecy
levels was significant, and this significant wassatond and third stages and there was no sigmificacortisol
levels. Coenzyme Q10 supplements significantly elese the percentage of lymphocyte in second stéjnarease

in third step in players during three consecuthaiches,so can have a beneficial effect on playmrsune system.

It is suggested that, Footsal players use coenfyhesupplement during consecutive matches.
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