v %4

ANUS AUR

maﬂﬁ@iaﬁ’maggaﬁaszwmuﬂm%mtazmwdaué’w NMYBIINII

2aNNMAINENANINKEUD 70% 5mwﬂ1'sl,§fu§aqm°zla\1ﬁ"ﬂa
Muscle Soreness Relief after Exercise at 70% MHR and Antioxidant Effects of

Catechin

i 1daaaeiar, Ussny 8l ngegn uuguss
*AULINGANFNITN I WNINENFEYIIN

1NeNIBENT JWIATaY3
Kasem Chaiklongkit*, Pratoom Moungmee*, Krisada Banchuin**

*Faculty of Sport Science, Burapha University

**Aikchol Hospital, Chonburi Province
unAnga

m3AnwraraImMsTulsTMumsuamBuanannden ilasswqauduasiusyyadase logld
WUUATIFEIMENAIMIBRNIIaIMENANNNN 70% danmsiugigazasiiala Tutindnwmesiy 18-22

U $1uau 30 au wiaily 3 nguq az 10 au Taanguil 1 Id3umsideunuy ngud 2 uaz 3 ldsumsadaun
B 210 254 waz 381 AN MASIGU ThmInadauItuumeinalagdss 9 tasEAUAMINE
ANTEAIEY 70% 2aeBanmsdugigarasila uazinmarduauesy 30 Wi Miazimafudayaanudy
Tafin Fwas szduanudaud waszdaniomUsanas Malondialdehyde, Creatine kinase was
Lactic acid 3 73 ldun faumsaanmdame nasmseanmasmeniud uasmends 24 53l wam$ide
wuhe Malondialdehyde uas Lactic acid fiunhiudiadunnngu mavdsmsaaniaameai 70% MHR
it wasiunhivanaemenas 24 ¥, smsuen Creatine Kinase mewdamsaandamedi 70% MHR vl
uazmevias 24 wu. nangudsesiiun vty asthmsadauamdu fussdnsmwlumsiamsanns
oxidative stress la@ loaaansaana Malondialdehyde waz Lactic acid wazaamsiiiaiuuas Creatine
kinase lé@nhnguitldsumsanadauuuy mevdamsaaniaamed 70% MHR Wufiuazmends 24 Hla
ug Linuanuuananesivsdeaneadd (p > 0.05) lasmslasudsanauaniu TuSinadiannnih
(381 #aansueadu)  HuszdnSawlunsdeanisaniie oxidative  stress lad lagainnsoanan
Malondialdehyde waz Lactic acid uazaamsiiiaaunas Creatine kinase ld@nnguitlasumsafauamau
Tulsmnadioani (254 fiadnsuday) menasmssaniiasmei 70% MHR vufiuazmenas 24 5l
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Abstract

The purpose of this study was to determine whether the antioxidants in catechin reduce
biomarkers of oxidative damage and mechanical muscle damage following a treadmill exercise at
70% MHR for 30 minutes. Thirty healthy subjects aged 18-22 years old were randomly assigned
into 3 groups of 10 each. Group 1 received placebo while group 2 and 3 received 254 and 381
mg. single dose of catechin extract, respectively. In the exercise phase, the subjects started with 3
minutes walk-jog on the thread mill and then increased the speed until the subject heart rate
reached 70% MHR and maintained this intensity until 30 minutes. The measurements and blood
samples were taken pre- and post-exercise immediately and after 24 hours. Blood samples were
analyzed for creatine kinase (muscle damage), lactic acid and malondialdehyde. Data analysis
revealed that there was no significant difference of malondialdehyde, lactic acid and creatine
kinase between catechin intake and placebo groups at any exercise periods (pre-and post-
exercise, and 24 hour after). However, there was a significant difference of malondialdehyde,
lactic acid and creatine kinase between catechin intake and placebo group. These results suggest
that the protocol did induce oxidative stress and mechanical muscle damage. Morever, the results
show no relationship between delayed onset muscle soreness and oxidative stress. This may be
due to the protocol design and catechin extract dosage. Delayed onset muscle soreness was not
related to oxidative stress production, and catechin supplementation did not attenuate markers of

oxidative stress nor muscle damage in this study.

Keywords: Green tea, Oxidative stress, Lactic acid, Aerobic exercise
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(maximal heart rate; MHR)' ensauandni
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winuilduasniiiaanugaudwaindniiainnu

Mavaamsaaniaame’?

Hdenfiansuamzu(Catechin)® TuuSanags
84 15-30% 2aethutineilaeuiiisuiumen
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Msdusyyadaszia laamsnwaes  Fawuh
ansnisifluasdiuayyadastrainiend
Usz@nSMwannnINIeniudie 20 i waNuIY
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wen (aglangusussau ) fumsiwiuazns
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289" AlRSudszmuasuamIulsum 254
fiadnsu (e 1 Ju udamsoiinatiussdu
plasma antioxidant activity, plasma ascorbate
concentration wag resistant of LDL to oxidant
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fsamsnizn@entussdlsznay wu Uniwn
Suiszmudien perception of soreness Mevnas
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ATRNTNMEVBIUNDNE)  waz 90nsuslaagden
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au Taenguil 1 Idumaidsuuuy (uatgaussauil
imlwadsiidnuasdeiuumigaiiussymsuamdy
NnUszMs) nzjuﬁ 2 uaz 3 lasuasuandu 2ue
254 uay 381 fiadnsu o iy Feansil lariuh
Toausun True Business Corporation 1ia las
ifaanu3tn Maruzen Pharmaceuticals Co.,
Ltd. Uszimadiu nqudetgniadhiiniivde
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Fu Toangudageazldsumamuaunsludaims
SulsEmuDIMs MIFUYWI MIbugs 15
Aanssuniin wazmawnwey adanldlumside de
Repeated one-way ANOVA fiszeuiiaddayms
d0@ 0.05

WNANITIVY

naudasiildSumsuamiuang 254 uaz
381 4adnTu uarasanadauLUY NAnanyMe
medulsznsmediuany ihuiin drugs sa9
Maauanlagaein anmseuzesiilagege
i 70% seBENMIMTINAUTS 70% MHR wazaa
Emasmsinaiiaagluszduanumiin 70% MHR

Tiuaneeny (famsi 1)

NN 1 AnEnuzlsEmINTuazmulsIANMAUMINAaDY

n&jw?; 1 ﬂa:mﬁ 2 n&juﬁ 3
Haya Mean(SD) Mean(SD) | Mean(SD) | p-value
n=10 n=10 n=10
Qald (TJ) 20.60(1.35) 20.90(1.01) 21.30(0.95) 0.40
vhwiin (Alanda) 59.00(2.58) | 60.00(2.94) | 60.60(2.53) 0.50
dugs (wuhims) 164.60(3.03) | 165.50(3.63) | 164.00(3.37) 0.60
RTINSO UYBIW LAV (ﬂ%ﬂ / W) 61.80(2.04) | 62.90(3.11) 62.40(2.80) 0.24
é’mﬁqmﬂﬁwmﬁ’ﬂwqﬂﬁ 70% MHR (1) | 139.30(1.16) | 139.10(1.10) | 138.70(0.95) 0.45
SLEEMIMTINAUT 70% MHR (i) 7.50(0.71) 7.60(1.35) 8.20(1.62) 0.43
ﬂ'nm%’mawnﬁ'qnaLﬁaagluizﬁummmﬁfn 8.50(1.08) 8.70(1.42) 9.20(1.69) 0.53
70% MHR (km / hr)
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PNMINeaaswu a1 Malondialdehyde &

W lWNERIUMEaINMIEanHaIMean 70%

MHR  vu# waziwunlhivasaadianarsiiull 24

7l (A93UN 1)

3.5 5
o 3| 3.2 3.06
o
2 2, 2.74 .
2 251 247 | |—¢—nqunl
'% —B—n{un 2
g 2 1.78 —A—nauft 3
= 1.68
= 151 1.61
1
1 2 3
"]hx‘lﬂl@xiﬂﬁ@f]ﬂﬁ?ﬁiﬂw

Ui 1 awmdewes Malondialdehyde Tunguéiaegnanisudssmumsidauiuy (ngui 1) uaznguiisudssmums

SNALANZEU 2UNA 254 (NFNTN 2) Uaz 381 HAGNTN (NGNN 3) MNFNNIAYBINTBBNMAINEY

wazmswasuudase Malondialdehyde me
waIMIaanmMaIMalaNuLena NN Uat NN e Aty
nNgdé (p<0.01, F9A15197 2) wazAIYD
Malondialdehyde luusiasngnianuuaneny ue
Taifidaddameadn (p=o0.35, samani 2) Taswuh
mavasmsaanmasmanui a1 Malondialdehyde
Tunguitldsumauamdu ning 381 fadndu asiien
Malondialdehyde ége wazuanesnnnguiilasy
AIUALNTU BUNG 254 FAANTN wazaSaNALALY
wuu ue i ddedameada (p = 0.07 uay 0.21 M
§16U, GINTR 3) uaTWUIMENET 24 FlWa
mIsanmaams nguitldsumsuamiu 1une 254
waz 381 Naansn @ Malondialdehyde azanaduas
HAMINUNNEINIINNIBWAIDDNAIAIN UT BENE
UAHAQYNNEDA (P< 0.01 1z 0.04  MNAIAY, A3
@15197 4) dwmSuer Lactic  acid fuualin

WiNgeIUMEaIMIanMaImen 70% MHR viuf

waswnliuanaadanaull 24 92l (Faguil
2) wazmsilasuuase Lactic acid mewaams
DENMAIMEAANNUANANNUDE NN TSR YVINEDE
(p< 0.01, Faon T 2) way Aas Lactic acid Tu
uaazngnianuuanaiy ue lifivedAymeada
(p = 0.28, G197 2) Taswuhmevasmsaan
fdsmeniuil dwea Lactic  acid Tunguitldsums
WANBU U0 381 Naaniu azda Lactic  acid
(5"1&!61 LLameﬂ@iwf\nnnq'uﬁlﬁ%’ummﬂm%u 2110
254 §adn5u warasanadeuwUy welaiddedan
YNEDA (P =0.26 WA 0.74 MNEIN, G 3)
wazwuhmevas 24 Hilavdsmsaaniaame nau
flasuansuamndy 2una 254 uaz 381 Aadnsu M
Lactic acid azanaduazianuuanaNIINMEnad
sanfasiuiiagheiiied@meada (p <0.01 1 2

YU, AINTNN 4)
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a1 2 wamslenzianuulsidsusasan Malondialdehyde, Lactic acid uaz Creatine kinase nu

AWNINIEN ) VNN TNODDY

Between | Within
_ Mean (SD) group group
Variables ' (time)
naui 1 nani 2 naxd 3 p-value | p-value
@1 Malondialdehyde 0.35 <0.01
Pre 1.68 (0.59) 1.61 (0.44) 1.78 (0.50)
Post 3.23 (0.49) 3.37 (0.43) 2.94 (0.57)
Late 3.06 (0.55) 2.74 (0.44) 2.47 (0.37)
a Lactic acid 0.28 <0.01
Pre 1.76 (0.40) 1.39 (0.33) 1.76 (0.66)
Post 2.69 (0.32) 2.81 (0.33) 2.64 (0.33)
Late 1.69 (0.87) 1.24 (0.20) 1.28 (0.16)
a1 Creatine kinase 0.17 <0.01

Pre

236.40(33.11)

228.70(22.15)

237.10(24.99)

Post

303.40(53.01)

285.90(20.88)

287.90(39.55)

Late

360.90(61.57)

314.10(61.57)

310.90(61.87)

nanawme ¢ Pre fa dnnausanfainiy, Post A #39vaenseanmaeme70% MHR viuh, Late Aa 23

YaINIIBNMAINE 24 TN

AN 3 MINAFIUANNUANGENMERAINIBBNMaIMezasa Malondialdehyde, Lactic acid waz

Creatine kinase szwinnguillasumsanauandu 254 fadndu, 381 fadndu uaznguilasuarsana

BEULUY
gnmaday Mean Difference (SD) p-value
@1 Malondialdehyde
Ny 1 - NgN 2 -0.14(0.22) 0.53
ngy 1 - Nau 3 0.29(0.22) 0.21
naw 2 - ngu 3 0.43(0.22) 0.07
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M1 3 (6ia) MInagauANNLaNENManaINIaaniasnezasa) Malondialdehyde, Lactic acid
uaz Creatine kinase szwinnguilasussanauamiu 254 Jadn3u, 381 Fadniu uaznguiilasuans
anaLdauLuy

gnnaday Mean Difference (SD) p-value

@ Lactic acid

N4y 1 - NQu 2 -0.12 (0.15) 0.42
NaN 1 - Ngu 3 0.05 (0.15) 0.74
N4y 2 - NG 3 0.17 (0.15) 0.26

@ Creatine kinase

NgY 1 - Naw 2 17.50 (17.91) 0.34
Ny 1 - Ngu 3 15.50 (17.91) 0.39
NN 2 - NG 3 -2.00 (17.91) 0.91

a3l 4 MIsnadauanuuanaNzasen Malondialdehyde, Lactic Acid waz Creatine Kinase Tuuaaz
FrnmwaInguilasussaiauamBu 254 Jadnsu, 381 Fadnsn uaznguillasumsanadauuuy

Variables Mean Difference p-value
@1 Malondialdehyde

naw 1 Pre - Post -1.55 (0.25) <0.01
Pre - Late -1.38 (0.25) <0.01

Post - Late 0.17 (0.25) 0.77

ngu 2 Pre - Post -1.75 (0.19) <0.01
Pre - Late -1.12 (0.19) <0.01

Post - Late 0.63 (0.19) <0.01

nan 3 Pre - Post -1.16 (0.22) <0.01
Pre - Late -0.69 (0.22) <0.01

Post - Late 0.47 (0.22) 0.04
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a5 4 (6ia) Msnadauanuuanaaasal Malondialdehyde, Lactic Acid uaz Creatine Kinaselu

usaziNnaINguilasumsanauamu 254 Jadnsu, 381 Tadnsu uaznguiilasuansanadauuuy

Variables Mean Difference (SD) p-value
@ Lactic acid

naN 1 Pre - -0.93 (0.26) < 0.01
Pre - Late 0.07 (0.26) 0.80

Post - Late 1.00 (0.26) <0.01

naw 2 Pre - -1.42 (0.13) <0.01
Pre - Late 0.15 (0.13) 0.26

Post - Late 1.57 (0.13) < 0.01

GGHIE] Pre - -0.88 (0.19) <0.01
Pre - Late 0.48 (0.19) 0.02

Post - Late 1.36 (0.19) <0.01

a1 Creatinine kinase

naN 1 Pre - -67.00 (22.65) <0.01
Pre - Late -124.50 (22.65) <0.01

Post - Late -57.50 (22.65) 0.02

nawN 2 Pre - -57.20 (8.92) <0.01
Pre - Late -85.40 (8.92) <0.01

Post - Late -28.20 (8.92) <0.01

nau 3 Pre - -50.80 (14.76) <0.01
Pre - Late -73.80 (14.76) <0.01

Post - Late -23.00 (14.76) <0.01
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< ——naun 1l
Q '
£ 24 176 —m—ngui 2
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3 1.76 169 | |, nquit 3
151
1.28
1.24
1
Pre Post Late
FNUDINMIODNMNAINY

sUN 2 mwdewes Lactic acid lunguéieganiudssmumsideuuuy (ngui 1) usznguniudszmumsano

WALNZEY UM 254 (NGNT 2) WAz 381 UAANTN (NN 3) MAUFNNMVBIMIBBNTIAIME

380

360

340
320

300

——nauii 1
—B— Aguil 2

280

—a— AFNT 2

260
240

f1 Creatin Kiness

220

200

FNUDINTOONAAINY

3UN 3 Mwmdevas Creatine kinase lungueiaeganiudsemumsideunuy (ngai 1) uasnguniuusemu

NTANAUAINGY 210 254 (NGNN 2) waz 381 NAdNTN (NGNN 3) MuFNNMBBIMIBBNMAIME
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Tughuwasdr Creatine kinase fuwnaliiuiia
JuBumevaIMseantdsmeii 70 % MHR Wil ua
funliudaduianmenuly 24 $alus (é’qgﬂﬁ 3)
wazmsiUasuudasen Creatine kinase mewdsms
panmaIMeNaNNLANANIUat NN TEHAYNNERH
(p < 0.01, G 2) waz@ad Creatine kinase
luudazngniianuuananny ue liddedragns
a6 (p =0.17, FanTadi 2) TagwunmMeanaams
panfaameniuil e1uaq Creatine  kinase lunguil
lasuasuawndu v 254 fiadnsu aziian Creatine
kinase ége wazuandmnnguilldsumsuami
2110 381 NAANTN UaTaTANABEULUY we Lai T
HaHIAINED& (P =0.91 Laz = 0.39 MNEIN, O
MNT 3)  weEwUIMENEY 24 Flaanasmsaan
dsme nauiildsumsuamdu e 254 uax 381
fiaansw @ Creatine kinase fapiisduuasiay

UONGNNMLWAIDDNIAINUN DENAUBEIA YNNI

§06 (P <0.01 M9 2 2W1A, AINTHN 4)

anusaua

MIFUUTEMUSIUANTUBING 254 NBANTN
1 A% lungunaass sansoansyyadassle Fawa
msAmwuIszau Malondialdehyde anas danaa anu
namsanwzas Nakagawa K., Hof K H.” uaz

Shannon J2' fldSudssmuansuamiueing 640
faansn uazaIa 328 NAANTN 1 A59 MNEIRU
Usinghdeanszau oxidative  stress  zunu
uanNil SawuhmansanIngnauayyadase
menassulszmuasuamBuainsomignwagle
wanslas Taswussduanuduiugsgalunssus
1dan (peak plasma concentration) agiq?iﬂixmm
1.5-2.5 #lan waziea3adia (half-life) Uszane
3-5 #hlus Feemmiazndudugamzdndnely

N8N 24 Il Manaamssulsemu” uesaladl

FaagundarunenulsnaamsuamBunmanzay
SmSulssnnanguen g SImeszgsan lunssy

23,24

GAk

Amssaudasume Faianndinanse
wandnludeniiisivenzasniaemeiianamin
70% MHR iy 2.71 §iadlua/a05 §90Aa890U
Ansauandnluidaaiioglurismssanmasns
szaulhunan Unddidagsenin 2.5 - 4 §ad-
Tua/aas Ny 55-65 % VO,max §msums
sanmasmelasmsic® nmsiea3adia (half-
life) 2a9nsauan@n Ny 15-25 W LazAINTG
waa@inaznauganziavUnalunandssanm 60
Wi evdaasadunisesniidene aetuly
Fuppumanzideamendedugamsaantiasne
adasdiiiumsliiiign lumanaaasadailldinm
Liviiu 5 it dieldensauandnfithadulndides
fTummL‘ﬂuﬁqmﬂﬁqﬂ nnvanmszas Kruse J &
Carlson R wuhuSanansauanin 50% azgn
wWaswfunglad iiuauiuns gluconeogenesis
wazdn 50% azgndasamaiumiveulasanlyd
waz 1 lugiumau citric acid cycle” Fuilaide
d aasodasaanansauandn umsusula-
panled war 1h sxliiieseorsduuarla faansa
wasunsauandn luiilunglaald (lesaind

1 '
o o Y

taulasinyiuihnaenan ludrusesnanisnaans
Wsusumssudsemuasanauamsuaing 254
waz 381 faaniu tisenilinss daumseaniga
g wuhlafienuuandeannguaiuay lunn
FNNAIADTNNDUDDNAIAINIY BAINITDANAIEN
medi 70% MHR ¥ufl uazgwaamsasnmaame
24 #TNe F9910N15NUNIUITIUNTIH WU LT
msAnw lanandelselagizasmssulsemuans
dNA%IL8IRBNITAINNITAINIAULIAGN NI
Sulszmuiisanilenss wadnfumsdnwily
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Sudszmuasanendisluuuaaiiies 10§l
N0 0.5%  authmina luvyneass wuhmenas
20NAIANNIY NIAUAAANARaNaENNTEdIAYLAND

teununanauan’

se@unas Creatine Kinase figedumemaams
aanﬁwé"mw%agiﬁugﬂuuu UszLan uaznanlums
aanmidania TasdiaugfiAsriunedudeng
(mechanical) wazehutaenTuda (metabolism)
sumnluadadunanndulenduiieiisaud a
Ramsaaanudumuiid afused diwalits:
ueaideniifudasziinniu nutduadueenssdu
Aasmaen-asanuasli@adey (potassium channel) *
auAamsirues Creatine  kinase whgnssudlatio
Toswuhmsaaniasmenimsilindanatanin az
sansansIawue Creatine  kinase figaannnine
Undmavasmsiladanilunade 7 3w sumsdnm
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