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Annotation:

The purpose of this study was
to investigation of the effects
of two different dose of BCAA
supplementation on serum indices
of muscle damage and soreness
in soccer players. 30 male
soccer players (age: 20.2+0.6 yr)
participated as subjects in this study.
Subjects were randomly divided into
three groups (double-blind design).
All subjects performed lower- body
resistance exercise (6 sets, 10
repetitions, 70% 1RM). The BCAA
was given at doses of 200 and 450
mg.kg' BW for supplemental groups
1 and 2, respectively, 30 minutes
before and after to exercise tests and
carbohydrate was given at dose of
200 mg.kg' BW for placebo group.
To identify enzymes activity (IU/L),
venous blood samples were collected
30 min prior to exercise and at 24
and 48 hrs post exercise. Data were
statistically analyzed using repeated
measures ANOVA and Bonfferoni
test. Baseline CK, CK-MB and
muscle soreness were determined
30 minutes before the exercise test.
Baseline serum values for CK, CK-
MB and baseline muscle soreness
were not different between groups in
the 30 minutes before the exercise
test (p>0/05). However, there were
significant increases between the
pre-exercise and post-exercise
values for CK, CK-MB and muscle
soreness from 24 hrs to 48 hrs
post-test (p<0/05), but there were
no significant differences between
two groups (p< 0.05(. These results
suggested that two different dosages
of BCAA supplementation did not
affect muscle damage and muscle
sureness during resistance exercise
bout in soccer players.
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Mansam Moxamaga-MNaHaxi, CopaH AMiHi-
arxgam, HaBig JloTdi, XaigaH Xatami.
Bnnue aBox pi3HUX A03yBaHb J06aBOK
BCAA Ha cMpoBaTKOBi iHAEKCU NOLIKO-
OXeHHA M’A3iB i 6ontovicTb y dyTb60-
nicTiB. MeToto gaHoro gocnigxeHHst 6yno
OOCNIMKEHHA BNAvMBY [AOBOX Pi3HMX [03
nobasok BCAA Ha cupoBaTKoBi nokas-
HVKM MOLUKOZXXEHHS M’A3iB i YyTnuBICTb
y dyt6onictiB. 30 YonosikiB ¢yTOOMICTIB
(Bik 20,2 £ 0,6 pokiB) 6pano y4acTb B Aa-
HoMy pocnigxerHi. MNigaocnigHi 6ynu Bu-
NagkoBUM YMHOM PO34ineHi Ha Tpu rpynu
(noagiviHni cninuin metop). Bci Bunpo-
6oByBaHi BMKOHYBanu BrpaBu 3 OMOpoM
HWXXHBOIO YaCTUHOWO Tina (6 KoMMMekcis,
10 nosTopeHb, 70% +1 RM). BCAA BBO-
avnu B fgosax 200 i 450 mg.kg-1 BW ans
popatkoBux rpyn 1 i 2 BignoeigHo, 3a 30
XBWIWMH OO i nicnsa Toro, sik 34iAcHOBaTH
TecTw, ByrnmesofdiB Beoaunu B Aosi 200
mg.kg-1 BW y rpyni nnaue6o. o6 Bu-
3HauUTN aKkTUBHICTb pepmenTiB (MO / n),
3pas3ku BEHO3HOI KpoBi bynu 3ibpaHi 3a 30
XBUINUH OO0 TpeHyBaHHS i yepe3 24 i 48
roguH nicns Brnpae. [daHi aHanisyBanucs
CTaTUCTUYHO 3 BUKOPUCTAHHSIM NOBTOPHMX
BuMmiptoBaHb ANOVA i Tecty Bonfferoni.
Basosi CK, CK-MB i m’sa3oBi 6oni 6ynu
BU3HayeHi 3a 30 XBMNMH OO0 3AOiNCHEHHS
TecTy. BuxigHun piBeHb CUpPOBaTKOBOrO
3HadeHHst ana CK, CK-MB i yytnuBicTb
M'AI3iB He BiApi3HANUCHA MiX rpynamu 3a
30 xBMNUH 0O HaBaHTaXyBarbHUX TECTiB
(p> 0/05). Tm He meHLW, BiAGynocs 3Ha-
YHe 36inblUeHHs MK nonepeaHiMu Bnpa-
BaMU i NiCns TPEHYBaHHS 3Ha4YeHHs ONns
CK, CK-MB i 6ontodictb M’'A3iB 3 24 roguH
0o 48 roguH nicns TectyBaHHs (p <0/05),
HiSIKMX ICTOTHUX BiAMIHHOCTEN MiX ABOMa
rpynamu (p <0, 05) He Byno. Lli pe3ynb-
TaTW nokasanu, Wo ABi Pi3Hi JO3YBaHHS
nobasok BCAA He BNNnBaOTb Ha MOLLKO-
[PKEHHS M’A3iB Nig yac BrpaB 3 ONMopoMm y
yT6OonicTIB.

BCAA, ¢ymborn, nowkodXeHHs M’sa3ie,
yymnueicme M’si3is.

Mansam Moxamap-MNanaxu, CopaH AMUHU-
arxgam, HaBug Jlotcun, XanmpaH Xaramwm.
Bo3pericTBue ABYX pasnuyHbIX AO3UPOBOK
pob6aBok BCAA Ha CbIBOPOTOYHbIE VNHOEK-
Cbl MOBPEXAEHUA MbIWL U 6one3HeHHOCTb
y doyT60nucToB. Lienbio gaHHOro nccnegosa-
HWS ObINO MccnegoBaHUe BNWSHWSA ABYX pas-
NNYHBIX 03 fo6aBok BCAA Ha CbIBOPOTOYHbIE
nokasaTtenn NoBPeXAeHUs MbILUL, U YyBCTBU-
TenbHOCTb y pyT6oNnmcToB. 30 My>)4UH PyTOO-
nucToB (Bospact 20,2 + 0,6 neT) npuHMmano
yyacTme B JaHHOM wccnegosaHuun. Mcnbitye-
Mble OblnyM crnyyalHbiM 06pa3om pasgene-
Hbl Ha TpW rpynnbl (4BOWHOW Crienov METOA).
Bce wucnbiTyemble BbINOMHANN  yNpaXHEHUs
C COMPOTUBIIEHMEM HWXHEW YacTbio Tena (6
komnnekco, 10 nostopeHuir, 70% 1 RM).
BCAA BBogunu B gosax 200 un 450 mg.kg-1
BW ans pgononHuteneHbix rpynn 1 u 2 coot-
BETCTBEHHO, 3a 30 MMHYT OO M mocne Toro,
KaK oCyLLeCTBNATb TECTbI, YINEBOAOB BBOAWN
B gose 200 mg.kg-1 BW B rpynne nnaue6o.
YTtobbl onpeaenvTb aKTUBHOCTb (hepMeHTOB
(ME / n), obpa3ubl BEHO3HON KPOBM ObINu co-
OpaHbl 3a 30 MUHYT OO TPEHMPOBKU U Yepes3
24 n 48 yacoB nocne ynpaxHeHWn. [laHHble
aHanM3nMpoBanuCb CTaTUCTUYECKN C WCMOMb-
30BaHMEM MNOBTOPHbIX n3mepeHun ANOVA u
Tecta Bonfferoni. baszoeble CK, CK-MB 1 Mbl-
LeyHble 6onu 6binn onpegeneHsl 3a 30 MUHYT
[0 ocyllecTBrneHus Tecta. VIcxoaHblli ypoBeHb
CbIBOPOTOYHOrO 3HaveHuss ans CK, CK-MB
N YyBCTBUTENBHOCTb MbIWWL, He OTNUYanuch
mexay rpynnamu 3a 30 MUHYT 4O Harpy304HbIX
TecToB (p> 0/05). Tem He MeHee, NPOU3OLLNO
3HaYMTENbHOE yBEeNMYeHe Mexay npeasapu-
TenbHbIM YNPaXHEHUSIMW 1 NOCIe TPEHUPOBKM
3HavyeHuns ana CK, CK-MB n 6onesHeHHOCTb
Mbiwy, ¢ 24 yacoB go 48 yacoB nocne Tectu-
poBaHusa (p <0/05), HUKaKMX CyLLECTBEHHbIX
pasnuuuii mexagy Aeyms rpynnamu (p <0,05)
He Obino. OTW pesynbraThl Nokasanu, YTo ABe
pasnuyHble o031poBkM AobaBok BCAA He Bnu-
AI0T Ha NMOBPEXAEHNS MbILLL, BO BPEMS Yrpax-
HeHWi c conpoTueneHnem y dpyTbonmncTos.

BCAA, ¢ymborn, nospexdeHue MbiWl, 4ys-
cmeumernbHOCMb MbIUWY.

Introduction

Exercise-induced muscle damage has been reported to
result in a number of local and systematic changes including
disruptions to the sarcolemma, myofibrils and excitation-
contraction coupling processes, swollen mitochondria
and an elevation of muscle proteins in the blood and
muscle soreness [3-13]. Studies have shown that intense
repetitive exercise especially when it involves a large
eccentric component is typically associated with damage to
connective or contractile tissue of skeletal muscle [19-10].

Leucine, isoleucine, and valine possess a similar
structure with a branched-chain residue and therefore are
referred to as BCAAs. All are essential amino acids for
animals and share a common membrane transport system
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and enzymes for their transamination and oxidative
decarboxylation [24]. Recent studies have demonstrated
that free BCAAs, especially leucine, play a very
important role in protein metabolism [24]. Therefore,
BCAAs may play an important role in injury prevention
and faster recovery. Recently branched-chain amino
acid has been considered by researchers in decrease this
exercise-induced muscle damage [9, 14, 17,18]. Recent
studies have demonstrated that BCAA supplementation
administration before and during endurance exercise may
attenuate the clinical signs of fatigue and muscle damage
[11]. In contrast, Zebblin (2007) showed that BCAA
supplementation administration before mild resistance
exercise had no effect on serum CK activity.

Factors in reducing muscle damage have been
investigated in many studies and conflicting results have
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been reported. But to date there are no published studies to
support the effects of BCAA damage on indicators of
muscle damage after resistance training. Therefore, the
purpose of this research was to determine the effects of
two different dosage of BCAA supplementation on Serum
Indices of Muscle Damage and Soreness in Soccer Players

Methods

Subjects

Thirty young soccer (age (yr): 20.2+0.6, weight (kg):
74.242.4, height (cm): 177.36x1.13 and body fat (%):
16.2+0.8) participated as subjects in this study. All subjects
in a randomized and double-blind design were divided into
three groups: supplemental 1 and supplemental 2 and
placebo groups. They have 3 training session per week.
Subjects were instructed to refrain from unaccustomed
exercise during the course of the study starting 48 h before
the exercise session.

Nutritional supplements design

The supplemental group consumed the BCAA
supplementation (50% leucine, 25% isoleucine, 25%
valine (Pooyan Nutrition Company)) for 9 days. In
addition to this amount, 200 and 450 mg.kg' of drug were
consumed 30 minutes before and after the exercise test by
the supplement groups 1 and 2, respectively .

The placebo group consumed 68 mgkg-' dextrin
three times a day, instead of BCAA, with an additional
200 mg.kg? given directly 30 minutes before and after the
exercise test.

Exercise protocol

Subjects were requested to avoid exercise the day
of the test session. The training sessions consisted of
3-different resistance exercises (leg press, knee extension
and knee flexion). Subjects performed 6- sets x 10 reps at
70% 1RM for each resistance exercise (One-minute rest
intervals between each sets and three-minute rest intervals
between exercises).

Experimental design

Body composition was estimated using the sum of
three skinfolds (chest, abdomen, and thigh) following
the procedures outlined by Jackson and Pollock. Subjects
were given up to 4 maximal attempts to achieve 1RM.
Rest periods of 3 to 5 minutes were given between trials.

Subjects were instructed to perform a 10 minute warm-
up on a cycle ergometer. Baseline muscle damage was
evaluated using the measurements of serum CK, CK-MB
levels and muscle soreness. Baseline muscle soreness was
evaluated using the visual analogue scale (VAS) which
has been utilized as a valid indicator of pain in several
studies (24, 25) has correlated with other indices of muscle
damage including MVC, and CK (24), and has obtained
reported reliability scores as high as r=0.97 for assessing
soreness (26).

Statistical Analyses

The Kolmogorov-Smirnov test was used for testing
normality. All descriptive data are expressed as means =+
SD. Data were analyzed using two-way repeated-measure
ANNOVA. Statistical significance was set at P<0.05.
Statistical analysis was conducted using SPSS 18.0 for
Windows.

Results

Subjects’ data are presented in Table 1. There were no
differences among groups for age, bodyweight, height,
percent body fat and lean mass (Table 1).

9-day die analysis revealed no differences in the
energy, protein, fat and carbohydrate intake between
groups throughout the study (table 2). Subjects were
instructed to maintain their normal eating habits during
the study.

Serum Creatine kinase activity

Mean serum CK level before and 24 and 48 hrs after
the exercise is presented in Figl. CK level reached its peak
activity 24 hours after exercise (659.8 + 154.8 U/1 for the
placebo-supplemented group, 607.5 = 155.4 U/I for the
high dose BCAA supplement group and 625.4 +153.4 U/l
(mean = SE) for the low dose BCAA supplement group).
In all groups, CK was significantly elevated at the 24 and
48 hrs.

Serum CK-MB activity

Mean serum CK levels before and 24 and 48 hrs after
the lower-body resistance exercise is presented in Figl.
Serum CK-MB activity was elevated in three groups 24
and 48 hrs after resistance exercise. Approximately 24 hrs
after resistance exercise, CK-MB activity reached peak
(659.8 = 154.8 U/l for the placebo-supplement group,

Tablel. Subject Characteristics (n = 30)

Characteristics Supplementation| Supplementation2 Placebo P
Age (yr) 20.2+0.9 20.1+0.7 20.3+0.6 0.63
Height (cm) 177.3%1.1 178.5+1.2 176.2£1.0 0.81
Weight (kg) 741423 75.3£2.9 74.9£2.6 0.3
Body Fat (%) 16.1£0.9 16.3£0.8 16.2£0.7 0.7
Leg press (kg) 227.1£12 231.4=11.1 235.6£11.7 0.69
Knee extension (kg) 52.7+4.1 52.123.1 53.9+3.9 0.74
Knee flexion (kg) 86.1£5.3 84.3£3.7 83.4%5.1 0.51
Table 2. Die Analyses
L _ Supplementation 1 Supplementation 2

Characteristics Placebo (n=10) (n=10) (n=10) P
Energy Intake (kcal/kg/day) | 2464.2 +292.1 2460.1 + 303.81 2505.38 + 271 0.51
Protein Intake (g/kg/day) 68.9+9.7 67.4+9.6 68.5+11.3 0.91
Fat Intake (g) 71.9+9.7 70.1 +11.3 74.5+ 10.5 0.54
Carbohydrate Intake (g) 362.7 +74.1 3653+ 72 366.44 + 73.6 0.9
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607.5 = 155.4 U/l for the high dose BCAA supplement
group and 625.4 £ 153.4 U/l for the low dose BCAA
supplement group). CK-MB was significantly elevated in
all groups at 24 and 48 hrs.

Muscle soreness

Pre exercise values were not different among groups
for muscle soreness. Muscle soreness significantly
increased above baseline in all groups at all time points (p
< 0.05; Fig 3). Peak soreness occurred in all groups at 48
hrs after exercise. Also, the two different dose of BCAA
supplementation had no effect on soreness scores.

Discussion

The results of our study showed no differences between
groups in the serum CK, CK-MB activity and muscle
soreness. Creatine kinase increased at all time among
three groups. However, no significant differences were
found between groups at any point in time. These data are
not in agreement with Coombes et al (2000) and Koba et
al (2005, 2007) [11, 20]. They reported that BCAA intake

markers of muscle damage [11, 20]. Possible explanations
for differences between our findings and other published
data could include age of subjects, exercise protocol and
intensity of exercise.

Serum creatine kinase (CK) and lactate dehydrogenase
(LDH) are indication of the degree of metabolic adaptation
to physical training of skeletal muscles [6, 7]. These
enzymes are involved in muscle metabolism, and their
serum concentration is normally very low. They increase
considerably after intensive exercise. Changes in serum
activity of muscle enzymes have been reported in normal
subjects and athletes after strenuous exercise. The amount
of enzyme efflux from muscle tissue to serum can be
influenced by physical exercise. [6, 7].

These results showed that the use of two different dose
of BCAA do not reduce serum CK-MB activity 24 and 48
hrs after heavy resistance exercise. Serum CK-MB activity
was elevated in all groups after exercise and was highest
in the placebo group.

before and during endurance exercise reduces indirect
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