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ABSTRACT

The purpose of this study was to Comparison of effect Beta-Alanine and sodium bicarbonate supplementation on
changes PH, blood lactate, anaerobic power and muscle damage indicators in elite men taekwondo.For this
reason,20elite men taekwondo were selected as subjects and they divided into two groups randomly including Beta-
Alanine supplementation(n=10) and sodium bicarbonate supplements(n=10) . Beta-Alanine supplementation within
6 weeks Taekwondo training three times a week with Beta-Alanine 3.2 gr per day (3 hours before exercise)
consumption. sodium bicarbonate three times a week during 6 weeks practicing Taekwondo with 0/3 gr by weight of
sodium bicarbonate (1 hour before the exercise) consumption. Blood sample were taken in before, and 24 hours
after taekwondo for assessmentLDH and CK. analyzed using the paired t Test with independent t-test (P<0.05).
Results showed that 6 weeks of supplementation with Beta-Alanine and sodium bicarbonate supplementation, there
was no significant differents between there was no significant differents between lactate dehydrogenase in the group
(P>0/ 05). there was no significant differents between creatine kinase in the group (P>0/05). The results showed that
Taekwondo with Beta-Alanine and sodium bicarbonate supplementation to prevent an increase in lactate
dehydrogenase, and creatine kinase. It seems that 3.2 gr per day beta-alanine supplementation with 0/3 sodium
bi carbonate may be effectives in preventing fatigue and reduced muscle damage in athletes .

Keywords: Beta-Alanine supplements, sodium bicarbonatglempents, LDH, , CK, elite taekwondo players.

INTRODUCTION

Because of importance of wining among athletesfiierént fields & their tending to the using var@substances,
also their side effects, &increasing trend in tke of incorrect drugs & supplements to achievesbgierformance,
this is clear to gaining knowledge & more infornoatiin this regard (1). Recent years, in tackworglogidrugs &
supplement is so much. Taekwondo fights do 2 mined times & with 1 minute breaks between theni taeir
competition become equal the gold round drawn 2uteg During the 2 minutes, they are constangiting &
exchanged sport techniques, but they spent almot than 1 minute dances leg, thinking of findimgopportunity
to attack the anti-attack. So each time, a mixavhloat & rest are represented, periodically. In thisrval, fatigue
is one of the main obstacles to obtaining successsults during the competition (tournament) &9.the scientist
tried to find a harmless supplement that can rederrgy & decreasing Lactate accumulation & redilnesr
fatigue. Sodium bicarbonate &Beta-Alanine are ssghplements that athletes use them to increasdesity &
decreasing fatigues (3)

Beta-Alanine supplementation is made by amino acidsch are to appear in aerobic &anaerobic cajesgit
increasing the volume of training time, improvifge tperformance, increasing the carnosine & histidolhanges in
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hydrogen ion in blood plasma levels & reduce fatigiffects (4). Beta-Alanine supplementation plagpadrtance
role as chemical buffer (5), increasing the levigblasma level in the muscles (6) to presence stidine enzyme
which cause to increasing liver & muscles protgintisesis as well as a chemical intermediate &nesviatigue
factor - muscle, enhance performance & maximum ratée training is essential (7).In 2011, a researcudied
on the using Beta-Alanine on the 30 male runnenspg 400 meters in 1 minute & they used 4.8 grdduse) for
8 weeks & three times in a week, the results aBeweeks were; 4.8 percent improvements in endurance
performance in high intensity, fatigue times, aohar capacity. Also 11 percent improvement happenetbtal
sport times that justify the practice of periodikeecising is because of compatibility between pblpgjical
practices (8). In other study that it was done@02on 51 men 24 years old without any exerciges; exercised
8weeks with using supplementation Beta-Alanine é&r@vmeasured intense interval exercising & neusaular
fatigue. Their exercises included sprints 50 & hiter to 100% oxygen usages (Vo2max) & repeats-8ek with
30 seconds breaks between each sets & the amownippfementation usage was 3.2 grams in threeossssi
each weeks. But there were not any significanthBogcal changes in 8 weeks (9).

Sodium Bicarbonate is known as factors that nem&rdhe hydrogen ions for creating carbon dioxide/&er, but it
is certainly clear its effects on the anaerobidgrerance &Lactate (10). Most of researches werenegd that
increasing of anaerobic power & the times of perfances after using supplementations (11). Moshefdone
researches studied on the acute effects of Sodigarlibnate just be tested as following a repeatefample: after
1 intensity reputation session by using this supplgation showed that the amount of Lactate sicpuitfily
increased following the better performances (1&sdarch results show that both supplements inate¢hsework
load of 9 to 21% & increase of 5.3 to 8.7 percdrihe peak performance (13).

Taekwondo is considered as a periodic activity. fitan resource of producing the energy, in thisllohactivities
phosphagen & lactic acid, which is the periodideysresources during the work, are constantly beirsguated &
restructuring (2).the production energy processoise by glycolysis after intensity exercises & teclaactate that
the amount of it & absorption depends to the eXittlee muscles, blood vessels, muscles (14). Lactate
dehydrogenaseenzymes & Kinase Creatineare enzyraeplay role in the anaerobic APT production& dtsown

as oxidative pressure indexes (15).Lactate dehgdrage (LDH) is found in most of tissues especiallgkeletal
muscles (16). Since the Lactate dehydrogenase idedywthroughout the body & as a result of inteegercise or
severe rate increases (17).

The last researches showed that endurance exeinsesise the amount of Lactate dehydrogenase &iGeca
Plasma Kinase (17). Creatine Kinase is an inthaeelenzyme that its concentration is high in skeletal muscle,
myocardium &brain (18). The transfer phosphate fékirP to Creatine means catalyze that it is the lresof
combination of high-energy phosphor- Creatine(phagen). Rupture of the membranes of muscle fibeuses to
impaired calcium homeostasis & extracellular cattiinflux & activation of arachidonic acid metabatisof
arachidonic acid(19).Arachidonic acid metabolismde to sensitize nerve fibers & leads to chemita&chanical
stimulation of muscle pain & increased levels obB&me Kinase also have been observed that thisegsowill
affect the performance of athletes to continue @gerg& the competition the negative effects thieiferes (20). So
the researchers & experts find the way to can prtettee perhaps harms or decrease them. One ofapiegc
strategies of muscular harms form intensity spisrissing the food additive (supplementation) (19t&BAlanine &
Sodium Bicarbonate is one of the food additives e for decreasing fatigue, injuries muscles kaf1).
According to the surveys, low of studies compagedfiects of Beta-Alanine & Sodium bicarbonate $ep@nts on
fatigue indexes & muscles harms on male elite taslds players. So comparing two doses of certaiplsapents,
Creatine Kinase & Lactatedehydrogenase has seldmn bddressed among male elite taeckwondo playetbel
other hand, the results of researches showed thageu sodium bicarbonate causes side effects such as
gastrointestinal problems, & athletes are not stiriad to use this supplement (12) also there iBata Alanine in
daily foods (22). It seems that a supplement tlat replace sodium bicarbonate in addition to impr@wmuscle
fatigue & damage to be effective in restoring egeserves seem necessary. In this study, therobsgaompares
the trace supplement period Beta-Alanine & sodiicabonate in the Lactatedehydrogenase & Creatimadée
among male elite taekwondo players

EXPERIMENTAL SECTION

The method of doing it was semi-experienced whids ield & practical based on the obtained resultse
population included male elite taeckwondo player€iraharmahal Bakhtiari that they were health & tdbave any
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disorders in body & they were 20 persons (age 264226 years old, weight: 69.32+/-16.45 Kg, heidt80.6+/-
6.60 cm)& divided in to the 2 groups 20 personstdB&lanine & sodium carbonate supplements). In otde
homogenization they were compered in two groupsdas age, height, weight, body volume index (Bt
there wasn't significant difference among them I¢all). Inclusion criteria included having any dises,
particularly brain disease & any inflammation & gery, the level of physical & mental health, thrbug
questionnaires, medical records were examined lirsudljects. Exclusion criteria for the use of pariance-
enhancing steroids, having cardiovascular disedisdetes, hormonal disorders, kidney disease & lstggery,
smoking & any intervention was effective on labules The implementation, objectives & outcomesagsh in
writing & oral information to participants, they veeasked to sign their written consent. Legal pssions &
coordination needed to carry out the investigatidnthe Islamic Republic of Iran Taekwondo Federatia
Chaharmahale Bakhtiari. In the one session thécgeahts were familiar with the way of injection&ercises, also
measured their height with height gauge 1metereirtiveight were measured by scales with accurdig & BMI
were measured by divided weight (Kg) on square efght. In order to reduce some confounding factrs
confounding effect on the results of research &eiduce the effects of food on the measurementanatis, in this
session, participants were asked for at least 24shbefore the exercise program & blood of foodslye& also
avoid caffeinated beverage. Subjects’ blood sargphias measured in two steps 24 hours before ekggddsthe
second step was 24 hours after the last sessi@adh steps 5ml blood were collected. Taekwondgeptaexercise
6 weeks (3 sessions in each week) & used 2.3 gsaipglementation every day; Beta-Alanine & 3gramdilsa
bicarbonate were used based on their weights. Blat@ine was used 3 hours before exercises & sodiarbonate
was used 1 hour before exercises.

Table (1): comparing the general & physiological caracteristics among different groups in the basicigiation

Statistic variable t p

Age (years) 0.448 0.66
Height (M) 0.708 0.55
Weight (Kg) 0.393 0.760
BMI 0.691 0.571
The highest level of consume oxygen (ml/kg) 1.45 230.
Fat percentage 0.077 0.971

In the recent research, a 6-week exercising progmntaekwondo includes interval training, speelypmetric,
Mitt the fight. Exercising intensity controlled théneart rates before, during & end of exercisihge total volume
of weekly training for six weeks is presented irblEa3-2 (23).

Table (2): the mean of specified time to each exase during 6 weeks

Kind of exercise time intensity Set
General & specific heat 10-15 seconds - -
Roping 60 seconds Vo2 75-85% 6
Toning & review techniques 3 minutes Power 70-80% 6
Struggle 2 minutes Power 80-90% 5
Mitt in the moment, Pal chagi enforcemen60 seconds Power 80-90% 6
techniques (Ap dolyo chagi, Dolyo chagi,..) in the

case of an attack, anti-attack & combination

Step sweep 30second Power 80% 10
Harvard step 30seconds Vo2max 75-85% 10
Explosive cache 30 seconds Power 80% 10
Shot 2 feet to exercising dummy 20 seconds Pow&070 10
Juking+ jump at the same time 10 seconds Powe70-8 8
Medicine ball throw the ball long & leakage 40 @eds Power 70-80 6
cool 10 minutes - -

After fill out the medical history & consent forr2gl hours before exercising & the supplementatias ws fasting
in the on fasting in the presence of specializéddatories & 5 ml of blood was taken from a veirheir arm. After
being centrifuged to separate serum & in a freezet30 ° C was maintained for the laboratory. Affeweek
taekwondo exercises along with using Beta-Alaninsaflium bi-carbonate supplements (table3-2), atetiek of
6weeks, 24 hours after exercising the injection dase again (in fasting blood) anthropometric iedi@anaerobic
placing at the end of the period was made agaatetermine Lactate dehydrogenase enzymatic methdtskits
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manufactured by Roshd company made in Germanysett Cubas 400. Subjects’ Creatine Kinase is seddify
enzymatic methods with kits German &Cubas 400.

The analysis data was done in two level; descepgivdeductive. The descriptive level used statistdexes such
as: mean, standard deviation, in the deductivel faresurveying the changes before & after exesigas used
dependent & independent t-tests (the differencésden after & before mean).in this study P-valus Veaver than
0.05 & it was significantly, all calculation wasm®by SPSS version 21.

RESULTS

Subjects’ physiological & general characteristmge, weight, height, BMI, Vo2 max mean & standagdidtion are
presented in table (3).

Table (3): Mean & standard deviation subjects’ phy®logical & general characteristics in the basic sp

Variable (group) Sodium bicarbonate  Beta-alanine
Age(year) 25.5+/-2.50 26.2+/-4.26
Height (Cm) 179.29-/+6.63 180.6-/+6.60
Weight (Kg) 70.07+/-15.7 69.32+/-16.45
BMI (Kg/m2) 21.02+/-3.60 22.41+/-8.50
Highest level of oxygen consumption for each Kg 44%/-6 42.31+/-8.50

For comparison the differences between data was peetest & past-test of independent t. regartintpe p-value
(0.05) in table (4), the effects of exercises & @Eement were not significant £9.001). in the other words there
wasn't significant difference between pre-test &sptest various groups (sodium bicarbonate &Betanile
groups regards of Creatine Kinase& dehydrogenasaty.

Table (4): comparison between Creatine Kinase (madeper L)& dehydrogenase Lactate(moles per L) afte& before exercising &
supplementations by using dependent t-test

Statistic Mean+/-SD Freedomrate t P-value
indexes Pre-test Post-test

Variables
Lactate dehydrogenase (Beta-Alanine) 194.1-/+37.2D9.7+/-39.19 9 -2.16 0.05
Lactate dehydrogenase (Sodium Bicarbonate) 19296/ 210.4+/-36.18 9 -0.652 0.53
CaratineKinase (Beta-Alanine) 210.2+/-37.81 2093949 9 -0.019 0.98
CaratineKinase (Sodium Bicarbonate) 233.7+/-39.1989.€+/-36.18 9 -0.128 0.9

Table (5): the mean & SD of Creatine Kinase (moteper L) & dehydrogenase Lactate (moles per L) isubjects with sodium
bicarbonate (n=10), Beta-Alanine (n=10) & independ t-test (differences between pre-test & post-tesfor comparisons group variables

subjects The results of independent t-test
Variables Beta-Alanine Sodium CArbonat Freedom Rate T score P-value
SD+/-M SD+/-M
Lactate dehydrogenase199.9+/-2.96 210.4+/-36.18 18 -0.296 0.77
Creatine Kinase 209.7+/-39.19  239.6+/-36.18 18 2P.1 0.9

Independent t-test results showed that the Lactigbydrogenase & Creatine Kinase levels in the ggatudied
Taekwondo exercises after 6 weeks of Beta-Alanimgpementation with sodium bicarbonate & there & n
significant difference (05 /<OP).

DISCUSSION AND CONCLUSION
This research was done with the goal of comparigetween the effects of using Beta-Alanine & Sodium
Bicarbonate on Lactate dehydrogenase & Creatinag@ramong male elite taeckwondo players. It shoelddied
that in the last studies, there weren’t any redesrdn about Bicarbonate on Lactate dehydrogenaSregitine
Kinase among male elite taeckwondo players.

The results showed that the amount of intra-graafdsactate dehydrogenase &Creatine Kinase in Bdaaine &
Sodium Bicarbonate were not significant statisicéP>0.05). The results of recent research are samedsiss et
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al (2010), Kashef et al (2012) & are not same tegelsearches were done by Naton & Thomson (26CGfnan et
al (2008) (12, 13, 23, 24) maybe because of dissiityi in exercises planning, time & exercisingansity. Kashef
et al (2012) studied on the 36 male athletes 1%d&s old by using Creatine supplementations& camgi
creatine- carbohydrate on anaerobic power & musaldanage indexes in 3senssions with sinkers duFidgys.
The results showed that Creatine moreover poséffects on anaerobic performances, caused to ogeaéllular
damages & increasing the Creatine Kinase & Lacttgdrogenase enzymes in blood were significantsasgu
CreatineKinase & Lactatedehydrogenase combinatimmease & prevent cellular damages (13). MaNaton&
Thomson (2001) studied on the 40 health studentssing E Vitamin & aerobic exercise on CK, LDH &ctate.
The mean of ages were 21 years old & per day ug@dvllligram E vitamin supplementation during 8 Wwedhat
the results showed that doing aerobic exercisels using E vitamin made significant differences #mount of
Lactate in break times & after exercising, butr¢heasn’t any changes in the amount of CK, LDH emey among
4 groups (23).

The recent research results showed that doingsityetaekwondo &Beta-Alanine & Sodium Bicarbonataised to
increasing fatigue indexes among taekwondo playerstatedehydrogenase is a kind of enzymes thatbmasseful
in exchange pyruvate &Lactate through oxidationdithn activity of serum Lactate dehydrogenase NABH
NAD & it is sign of cell damage & increased spexio-enzymes in diagnosis of non-traumatic acR®¢. (Muscle
Lactate dehydrogenase activity associates with ladiger composition (26). Enzymatic degradatioeuwrs mainly
in the liver, especially Kupffer cells that haveeptors that are directly involved in the cleankilH4 iso-enzyme
27).

Lactate dehydrogenase & Creatine Kinaseare enzyina¢save important role in the anaerobic ATP &daxive
stress are known indicators (15). Upon enteringaBdanine to nerves muscle cells of histidine &raeine in
skeletal muscle due to increased Lactate dehydesgeprevent (28). Given that Beta-Alanine suppléngmn
amino acid & amino acid structure composed of skehauscles (29).

Low & limited researches were done related to sodlicarbonate on Lactatedehydrogenase & Creatin@d€in
usages. Sodium bicarbonate can play a role in nedwaxidity due to lactic acid production & aciddition (10).
Lactate dehydrogenase may be reduced by takingtipiglement. Possible mechanisms of Lactate depgdese
decreased due to lower production of lactic aciatradized by sodium bicarbonate (30). Bashiri ef28l12) studied
on the non-athletes male students with 22 yearsaithl long of using monohydrate Creatineon mosteifular
damages indexes that the results showed that there effects on long terms of using monohydrateatite
supplements& also false increasing the Creatine$@n& Lactatedehydrogenase enzyme as cellular da(34g.
Also sodium bicarbonate prevent the increasingQhemtine Kinase& fatigue indexes indirectly by assing the
Lactate Acid. Sodium bicarbonate to neutralize itaetcid &reduce muscle, sarcomere Lactic acid na#ist
structure &prevents an increase in Creatine Kir{88%.Since Creatine Kinase is found exclusivelyniascle cells
& heart as a valid index is considered as musdlentembrane permeability. The destruction &damage@nere
Z-lines cause to release the muscle enzymes ietdntercellular fluid leads (20). In this study Belanine &
sodium bicarbonate in a ratio causes an increalsadtate dehydrogenase &Creatine Kinase.

The main questions that surveyed in this study the¢ whether using a period of Beta-Alanine & sadiu
carbohydrate supplementation effect on hydrogehaatate in Taekwondo exercise? The results shohegdusing
them & exercising prevents to increase the hydragghLactate & Creatine Kinase. Beta-Alanine suppletation
with 2.3 g daily dose compared with sodium bicadiersupplementation at a dose of 3 g may equalbffeetive
in preventing fatigue &reduced muscle damage itetgh & may Beta-Alanine supplementation at a dds&ore
than 3.2 g daily dose ratio 3 grams of sodium Ihicaate can be more effective in preventing fatiueuscle
damage is reduced.
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