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Effect of polyphenol converting into a low-molecular form on
oxidative stress and serum total antioxidative capacity in
high-intensity intermittent spring exercise
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Takayuki Iijima 4, Rika Kimoto® and Hidekatsu Takeda 6

Abstract

The purpose of this study was to examine effect of Oligonol supplementation on oxidative
stress and antioxidant capacity following high-intensity intermittent sprint cycle exercise. Eight-
teen male students were assigned to Oligonol group (OG) and Placebo group (PG). OG supplemented
with Oligonol (200 mg/day) for 2 weeks. After that, all subjects performed intermittent spring cycle
exercise for 20-sets. Each set consisted of 7-sec maximal pedaling (resistance was set at 8% of body
weight) and 53-sec recovery (unloaded pedaling by 60rpm). Oxygen uptake and heart rate were
measured continuously during exercise.Blood samples were collected before exercise (baseline), just
after exercise (0h) and 1-hour after exercise (1h) for serum oxidative low density lipoprotein (oxLDL),
Hexanoyl-Lys adduct:HEL, Protein carbonyl concentration, total antioxidant capacity (TAC) and uric
acid level. Urine samples were also collected at baseline and 1h for 8-hydroxyguanosine (8-OHdG)
level and isoprostane level. Oxygen uptake during exercise was significantly (p<.001) higher in OG
than PG. On the other hand, Serum oxLDL concentration was significantly (p<.05) lower in OG than
PG at any time points. Serum TAC, uric acid and urinary 8-OHdG level significantly increased after
exercise in both groups, however, no difference was found in OG and PG. We suggest that Oligonol
supplementation increases oxygen uptake during exercise. It seems likely that supplementation might
be reduced oxidative stress during rest and exercise in spite of no change in antioxidant capacity.

(Hokkaido J. Phys. Educ. Hlth. Sport Sci. 45 : 1—9, 2010)
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wAKK, MR, JCAEEKR, RBET, AFER, REFB

S

E MIRICE> TERBREEZANICRDAS, £
DEORBMBBBICBLVTIREEOEVWEEHBRER
(reactive oxygen species; LA FROS) 24K X h 5.
ROSIZ, BERBUAITBNTD, ¥)Na, EHE,
R, BMUWEBICE - ThERIN, BERRK
EBEBEDRREATHD I EMASNTNS.

EERNTERINBROSIZIE, X—=N—FFT B
(superoxide;lAF 0:7), @Eg{L/Kk®E —BEEE b
ROFINIZHNENBHD, £<DROSIF 0™ IZ
H¥d 3 (KBS, 2000). £z, ARIZIIVWI DM
D0y DEREMNHD, S PIACRVT7TREFRE
ER MRETRFYOFOAFII—ER HFHPEKR
TRZaAF>T7IRTFTFUOPXIVLAF R VB
(nicotinamide adenine dinucleotide phosphate; LAF
NADPH) #F ¥ —F¥RDBEICBNT 05~ BNERT
% (EHES5, 2002). ROSIZAEAKNICBNWT, BHEHIBE
b, BEAREYE, DNABBSE2LEVWHERTSIZEZY
Wb T3 (Bolzan et al,, 1997). —A4 T, 4k
MIZIZROSZHEEZIIRET 572D OHELEELH
boTWa. Z—=N—FFL RIPZALY—E, JIVFF
FIRNFF T, h¥T—-FTEOHRBILEER,
ES& 3 2CHES I VERBEDIEBENRTERILME
NZOHBLEERZE> TWs, EENOEFEEERICIT
ROSERR ETIBELEEE DNS V ANEETH D, ROS
ERDVTELEDREN 2 LEIS &, BLORFRDFFR -
REERE, ERICAOHKERZLLE5T. ZOREZEL
APV REND. ROSERIIEEZEBRERICHHTS (K
5, 2000) /=%, HMERICE{LA ML XA EZBAIES
ERETHERITHE DD W (Margonis et al,
2007; Close et al.,, 2004; Goldfarb et al., 2005; Sacheck
etal, 2003). £oT, EEERMEBEA N A0S E
HEBEHET 57-0I2iE, ROSEFEROMZHEELRITH
iz 5.

HE, AENOhELEZM EI¥ZZL2ENE
L, E¥I2CRE, RU Tz /- E0HEtHHEZ
ZLBAERFEDY T AL MERBRICERIN S &
SIIEoT&ER., &L, ¥TU XY FOBEMEIIEL
HEENTHBY, BEEERPAR—YOHEIIBNTH
nwohTWwa, HEBEHMED 1 DTHBERY I/ —)
12, EYOEDIE, ELRLIIEENDENK - #EKEH T
BV, FERLIEE BIRELCAH, JL2570-)), @
BELROWMEH, M7 LIF-2E0BEZELTNVS
(FENIs, 2004). R 7/ —)LOBEEHIL, in vitro
KBWTHENEELDERZRTHOD, RUYT7x/—
NVEBBEITTH B0, EERNAEL, in vivo
TOPRIFFEINBIIER RN, EHETIE, KD
FILRY 7 =/ —)b [Oligonol (Y T/ —): (¥)
TI7 v MEERE)] BRICBIT5EHANEOY

BERFTHIEEENETSE. VT /IR, AV
dv—--RKY7x/)—)VOKT, 14 FREHKROES
FORY 7z )R —2EFITFLIE, HEF
DESFERY 7 /=) Thb. ERFHI RO
RUT7 =& bERRIESBENRTVWSZ LTS
5, TNETORIEICED, FVIT/—=NVESAFER
EZRY 71/ —=)I0mgEBEARS > 51 TIENT
NEmEREETS, MFORY 7/ —IVEER, 5
1 FRERRKR) T/ -NEDDBAFVT ) =D
NEMEABEETEL, £V I/ -V oEkFIAE
ARINTVS (Ed, 2007). b ME1HR2ERR
ZBWTH, ME MEECEREBCEEIRDSH
T, RRELTOREENEEIN TS (1 BY%ED
600mgx T). iz, BELHHERFEMNKI, FVT/—
Jb (200mg/day) #26HRBERIE/L T3, EHE,
EHEENFEECREL TR I ENHEINTVLS
(Ohno et al,2008). X 5iz, KEEA8ScmEAL, I fisHE
WIDUELEDREEERORART T4 7icAV T
/=) (200mg/day) Z10AMBEMEE5 &, EIHCT
AF v ATBWTER FIEHERD & MBS E R ATE
AU /= (Sakurai et al, 2008) L#|&EEINTHD, +
DI =)V OBEEMNSHERBE CHETELEXS
ha. fFififEoRmWEERRENRDShTWSH, &
OB Z2RENREICESVWTT ¥ 2REL, L
nd, E MrABBRRECELBT—YOERNEETH
3.

FIT, FHETIE, 2@EOA) T/ - EBEHE
BEEHARFICBIT S8R ML XBEBL UL
BEOEMNSRET L.

PR -

1. @wigE

wE, ESTESICHET 2B FRELI8E
#5199 = 035k, HEI1753 £ 1.1 cm, {KHE679 + 1.1
kg, BMI 22.1 £ 03 kg/m? THo/-. ERICKIDL,
2B AHEOBE BLURLEIIOVWT oA ZE
v, BENRSMERESFICLOBE. B, #kRE
2B EETHo /.

2. RBOBE

WEARENICLD, SEREOERAKBRZBRE
(VOxmax) 2BFEL, T5ICHEMR BRNT—
ERELE BSHEREEGEEE VomaxB L U
EHNT =Y EIIRB LI, VT —IER
B¢ (Oligonol group : LA FOE) &, 75t RIBEUR
(Placebo group; LAFPEE) D 2EIZHT-. b, &
WREI-ZEEREZRAWE. 2HBOYS T X2 B
B#% BHEEINITA—F—I2L3ERERREES
WL, EHAT (Baseline), EBKTHEE (O h) Bk
1% (1 h) KBRMEHRRZTo77~ (0 hidiFm
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BAFIRY) 7 2/ — )V OBBRAERERMRIESRORIEZ ML ABLUHBLEICSA EE

DHEHE). BB, FWETIIEEI ML XEEELT
RH8-t RoF2-2-F4F2 77 ) (8-hydroxy-2-
deoxyguanosine; JL F8-OHdAG) L N)b, RHF1 Y
7S5 X% > (15-isoprostane Fat; LI F F2-ISoPs) L X)L,
m#ENFY 1 I U 2 (NE-(Hexanoyl)Lysine;
LAUFHEL) BRE, mMEBMELEY RS )XY (ow
density lipoprotein; A FLDL) #EB L UNmidh IR
Z IV % > )X% (protein carbonyl; LA FPC)#E %, Hi
BACERE LTI O HERE mMBE7INIFIINS
PHV (alkoxyl radicalBAF - RO) A & Uil
REEZBAEL . £ KRFRECNOBILZ ML X
PRI AT LA EE2EZDBERTH S0, EE
LHOHEMNSEBRKR TRETORRIE, RENSLERFL
ER—DbDEHFRESBICERI SR 3512, EH
FIHM SRR TRET, EFHLkBE2ITORVWESHE
~UZ.

3. EBroba—-ib

1) #EaRHES)
EENIEEET) I A—%— (COMBI#&) #MAW
T, EiR258 + 1.2 °C, {BFE485 + 34 ¥DEREILH
WTITo k. HREFICIE, SRELHEHEZAESH,
ANV FEEBRET+—I P TT v TEE205FETH
B, #RFR, BEREINIA-F—ITED, BRI
DOEIEZHHGL, EBPREARIIhSANBNLD
i, BERYINVET—TTEHELE TO#% THVI
A—F— L TAMOLHRELZERFLE 35,
60 wattsDEMTA MO/ —LDY XLIZHbE &
4r60[ElEs (60 rpm) DY) > JEE#{To /2. TDHE,
60 rpm & #EFE U 7-REET, #8430 wattsliinyg 55 >
TAMEC L VEFRBICEZ X TOFHHATESH 2 E
L7 723, EHFEBOHEILX, 50 rpmP ETRSY
YT TER I ERRELE.

2) BIEERRIED)

EHIIBEET) T A—% — (Power max) ZAANT,
FiE272 + 02 °C, {BE56 + 1.3 $¥DEREIZBNT
frol. HRER, #EH KEHR2HEEL, Uxr—»5L
T7wv7ELTOAMLvF, HEEINIA—-5Y—%H
Wiz, 100 wattQEHTOINDORT ) > /&S %
fiolk. BEELNIXA—F—DRFOHE LN RV
DNBEZALH L%, HERYINEHEEEOT—TITK
DEEL, BEHADPRADHAR A7 & L. #
BFL, BEEIINITA—F— LT3 HHRHREEF
Rl BMERXNESHE LT, KEX0.08 kpD
BT THROHRY ) >V ES), EEFOIRETSS
R, 60 rpmEMFLERY) D TEBE 1y b E
L, ZHhz20ty MTbikz &ty MW TehR
FY UMD THROEYNT —EEHEL, KEHD
OHMEZ IRV, EBORBICIIRREERL
BRWREET, KEOHIEZITV, AEOELRICHYT

Bk (FIRDIRIINT +—5—) ZEHKETH530
SLURICERE /.

4. FYAr MER

OMIZIZAV I/ —)b (1 H200 mg) %, PEICIZS
SR RRTFAM) >, EHIFZ, MBI 1
ROESY, 1H200 mg) #2@MBRI . Fpt
RiL, ThZhERA T 2L~ BERIZEBEL T
AV -V OHRICEEERITTLEEASNDESY X
CHl, EEWLH, EHUA, REREEREOHARE
BT B LS FEREICHERLE.

5. BRHRASH

WA ER T B X U EEER RAER S IR E
B RIEERFEME (Oxygen uptake; ; SLTFVOy),
“E{bRFBRE (CO: production ; LA FVCOy), #
S & (Ventilation ;: LA F VE), B & UM 1% 53 # bt
(Respiratory exchange ratio ; LA FRER) ®#IEIZ,
BHEIEGS A ERE (I MERSEEHE, AE-300S)
ERHWT, M5 EHKRT £ T breath-by-breath
BCEoTfiok. BlEINT—4 % 8HREIZHE)
EHL, ISRIHEICEMPYLEbOZSTICHN
. BohEVO D35, Ur—LT vy THnSES
RTEETOVO, ORBERERBERRE UL £k,
MG A2 H LR, AR—V.0A%E (POLAR#
& RS400TM) Ik D.La% (Heart rate; BAFHR) %
HGHIZISBBICHEIELE. Bohi0 k0S5, &
bEWEEZRSOERELE.

6. RERBLUFEND

212 Baseline BL U1 h D 2 EfTo /= EEKT
HBhS 1 BEMBORRETOMIIRBEMEL, EH)
KEBKRFDEEREHS D, TROIEXIINT +—
Y- BB I2KEORISBSE L HRilnld,
Baseline, 0 h 8L U1 h @ 3, BR{t#st (LT
#E) 2AVWT, M#RE0DTo = FRLU MK,
30430, 37 CTiRIBDHE, 3500 rpm, 0 ‘CTI04fE=E
DoEERL, MiEOMBICHLE. 2ELRmEY >
Tk T —80 CTHEFREL =

7. B{ERX ML RIBEOBEIE
1) fRe 8-OHAG LX)V DRIE
FARESERRY > TIVEBRTREL K, B0
B ON—Y FIVEBHE L2700, ARARFEERRSER)
ZFW, 2000 rpmT5 MR L BERTTO . ELT,
B ERW\W- L85 %R+ 8-OHAG L NIVDFITIZ
):: 12V
[R9 8-OHAG BE D7 Hid, BELSREREE
(Enzyme-linked immunosorbent assay;2A FELISA)
BicE28IEFY b (New 8-OHAG Check, HA&Z1L
HEMZER) Z2AVWTIT>/k 8 X 2T )OI A Y
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wAFKk, AR, ALK, RIBET, ALEE, REFEB

o7l —hOZTNZENOY )VICTHELERY > TV &
EHERLAEBS—HEE0 ol TOHEL, 107
L—hrAFax—%— (BT /)T 5 A#H, Micro
plate incubator MPI-100) Pi2C37 °CT 1 RIS &
B RIGKERTE i) ORGEEZET, HEHET3
HE#k#ETok. FLUT, EhAgz 100 1 mx, B
V37 CT 1RGN R, SEOKEDE REHZE
100 £l &, EHXLZRETHBHRRGEE, RIGE
k#EZEMA . BEEOREIIZTI 70T —FY—
#— (Bio Rad#t#) =ML, BIEFy MEEN
TW3 8-0HAG #Z 4 (Standard 8-OHAG solution)
ZHWT, 8-OHdG #BE & A E ORHEMR 2 ER L 72
ZOERMRE A, &RV TINVORIEICLD RS
8OHdG #EEZ2ERL=. FWE TORH 8-OHIG L
NV, RH8-OHAG BEKREZEZEL, HEREOKE
BB L URTEHERD 5 OEBRB TR L 2B DZ AN
7.

2) R$F2lsoPsL IV OHIE

BRESBLRY >IN 2 HRBRTREL 2% BO0H
B ON—Y FIVEHERE 2700, AFHEBEERR SR
ZMW, 2000 rpm T5 MR O BEEZIToR LT
LB EBRN e LB A ZRF Fo-lsoPs L NIV DHTIC
):: 1%V

R4V TS5 BEOHHIZIZ, ELISA i
EBHEFY b RV S5 AH 2 ELISA Kit, H
FECHERER) 2HWTIToA 8 X 20z )
DXL 07— bDENThOY )VITERERE -
X, FAEUERYSINE 100 pl FO9ELE F0
#%, £ TOY )V IZTHRPE #-15-isoprostaneFs, i 2
Z2100u] $OEL, BB T2RMEC > Fax—tL
oo RIGRTH, Vx)ORINEERT, KK T3E
HEEToR FLT HAREZ2E£T)LIT200 #]
TOREL, I5BOA > Fax—TalziFoi,
2TOY x )VIZIME LK E AT BAEE ORIEITIE,
I1 70—k —%— (Bio Rad#t®) 2L~
BRRERANT, RP1Y TIRY R LW EDE
HhhiR RER) Z2ERLE ZOEEHRERAL, &
RYTINVOBKELIORFAY TI25 VBREEER
Uiz, ZHETORFAIY TIRXF 2 LNIWE, RFA
VISR VRECREEZRL, BREOEED L UH]
EIHERRED 5 ORE BRI TR LUz DR H W,

3) Im#% HEL 8 DHlE

& HEL #E D247, ELISA EIC KD HIEF v
r (NFY AV DUBEIEFY b, BEZCHIEPIE
r#tE) 2HAWTiTo/z. BELAMmE 2 EE THRHE
Ltk MEDY NIESBUBOD, YT
300 plicxK UL 2l B ABERHIEK 60 1l 2BE
L,37 CTISEERE A > F aR—3 3 v 2iFo7. TDE,
SHESFR 1000 D ORABER T ¢ VS 2EREE, E

KEFy FTORIEICAVE.

8 X 2y s /Ol L—hDFENTIhOT T
IICEREREFIZY > T2 50 nl MELE. ZOH,
LRABREEZL2TOY IVIZE0 pl A, 4~7°7C
TISERA > F aN— b 270/, REKTH, K
2RV, SEHESETO % 2RIGREER2LETOY
JVIZ 100 w1l 43EL, B TLREA > FaxX—T 3>
2ok RISKRTH, 3EEHEZETY, RERE:R
27 )T 100 w1 53 LRSI EIRIC TIS RIS S &
7o. RISHRTH, RINMEIEHK 100 ]l 220 o )VITMA,
140 —hrU—F—%B\, 450 nm IZBT DK
KEERELUL. ElKZEZBNT, miEHEL #E &%k
NEOEEMBAEER L. ZOEMEERZA, &0
HY S INoRNELDMF HEL BEE2ERL .

4) ImiEE L LDL 8 0RlE

m#E&{t LDL #E D471, ELISA ik 28IE
Fv b (BLDLBEFy b, HEZCHEHEHT
) ZHWTITo /. BRELZMEY > IV E2ERTHE
L%, 8 X 22Uz )ov1 70/ L—bDENE
NOT T INWITEEBKREZRAWS BEEHRZToORE Th
Fhow o)UY > FIVEiE, Ek%E 100 wl 23
L., BBT4BMIRES L. 20%, EEKICXD
S5HE#E®EL, 2TOY L NVZERESI>Var—F
AEEAE 100 pl MFEL, FRBICTIRBEEESLE K
T, TS EWEEL, TMBRE22U )
12100 pl L, BBREFHRTIS ~ 2601 > F 2 X—
ParEfTok. TO® RBEFLEZEZETOY IV
50 ul3EL, Riz#EIEEE, Y1707 —hY—
¥ —#&AW, 450 nm BT BENERRAE L. Bl
HERAWT, 37Ot LDL #EE &\t DE
KR EER L 2. ZORERGERY, &Y 7V0
REEE & D MiECLDLEZER] L /-

5) 1% PC #EDHIE

miE PCBEDHITE, BlIEFY MOV RZIIALE
BHIEFy b, BEECHEARETLED 2BV TIT
2. BBLAEMEY >INV EHBTRELRLE 8 X
R NOIA 70T L= DEFENFNDOY )UITY >
TIVEIL, EsERRE 200 w1l 3L, 37 CT 2R
PFax—-TarEfFolk. RIBKTHE HEHFRICXD
S5E%EEL, 2TOYINKEFEREATOYF IR
HE 250 pl piEL % |RICTOMA > Fax—
arEfTok. RIBKRTHE EHRETSEWERL, E
*FF RE#-5 DNP fidk 227 2 )VIT 200 pl 5EL =
#%,3T CTIREA >Fax—arzizofk 61T,
RIS TH, HEKICE 0 SEESRL, FREH HRP
B#E-ANThTEDEZ2TOY INIZ 200 ul 5
L, ZBETIEREA > Fax—2 a3 2To RinK
T e ERY, SEHREL, RAKEEY I,
200 plMEL =%, ZBICTS MRS B, £0D%,
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BATFAER) 7 2/ =) OBBAERERREEDEOBRILZ ML 2BLUHBILECS X 218

RBLEEELTOY 2)LIZ 100 1 HEL, RibzE
k&g, <1707 —hU—¥ -2, 450 nm 2
BUIBAEEZREL . BREREHNT, Y27
O PC RE EMAEDRHEMBEIER L7z, & DIZNE
RERV, BV TNORAEL D EPCRE%2ER
L.

8. MBLIEROAE
D) MmiFERHELEEDRIE

0;” HEREB LU RO HEREEDHTIE, BEH (Kohri
et al, 2009) IZETFDEEZMA T, ESR (JES-RELX,
HEEFHRISER) 2HVWERAES NSy TEICTE
WLz B LUZESKIZHT 7 A N—RTER
%@ (RUVF-203SR, S ANVUH—F#HE) 2T
TRAEREITDIILITLD 057 BXU'RO 2HAEX
¥{E5 2R L (Control signal), —A TIRELRIC
MmFEFMUZED 03~ BLU RO DIEEZRIHLAE
(Serum signal). 728, k5w AL, CYPMPO (2-
(5,5-Dimethyl-2-0x0-2 A 5-[1,3,2] dioxaphosphinan-2-
yD)-2-methyl-3,4-dihydro-2H-pyrrolel-oxide) & f\ 7z,

mmi# O;~ HFZeEDHEIFENL Control signal& LTV
R75E> (20 uM) #5 ul, EDTA (50 mM) #
10 1, CYPMPO (100 mM) % 10ul, Y EEFEEIK
(Phosphate buffered ; PB) (100 mM) # 75 ulfnZ,
Serum signal L TURIZSE> (20 uM) #5 ul,
EDTA (50 mM) # 10 ¢l, CYPMPO (100 mM) #%
10 £1, PB (100 mM) # 45 ul, U UEEEEEAR
7k (Phosphate buffered saline; PBS (—)) 2 TI10{Z
FRUAMBESRE 30 w1l 2A, ThThzLEM
Lz JUPHET+ ARBEERITIL0 w1l O
B ERANEF, FhZESRICtEY RL, E52%H
L. .

M ‘RO HEREDHEIZIZ, Control signal& LT
AAPH (2.2"-azobis (amidinopropane) dihydrochloride)
(10 mM) %10 u1, CYPMPO (100 mM) # 10 ul,
PB (100 mM) # 80 ul #n X, Serum signal & L T
AAPH (10 mM) %10 ul, CYPMPO (100 mM)
%10 ul, PB (100 mM) %50 pl, PBS (—) &
TIMERRLUZmMBEY >IN0 ul 2%, =hE
hzI<EMLEHE SV PFHET1 AREERI
TI100 ul PEBEZHRWEL, FhZESRICtEY
MU 7. ESR OBIELRHEIIZ Wihb Sweep width
= =+ 75 mT, Sweep Time = 2 min, Gain = 25
X 100, Modulation Width = 1.0 X 0.1 mT, Time
constant = 0.3 sec, Center Field = 336.2 mT,
Power = 6 mW, Frequency = 943 GHzT 17 o 7=.
¥7=, M O:~ BLU RO HEREIZIE, Bl =Fh
FNORITIESEYE TH 5Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid) (50 M) %
&ML 03~ BEYU 'ROEH (Trolox signal) % 5
HYELE U THWE. fiF 0;- BL U RO HEEDFHM

IZiX, RE> bF v 7H CYPMPO (2-(5,5-Dimethyl-2-
0x0-2 A 5-[1,3,2]dioxaphosphinan-2-y1)-2-methyl-3,4-
dihydro-2H-pyrrolel-oxide, CYP) & HiEg{t4& (AOx)
A, BUBEHEVTRELEZO: BLU ROBED
R2zUTORX (1) TEHL (XB®E; (I : Control
signal T, 2 TD 03~ £/4&13 ROEERICHIE, [
B EGEE T CTOESRIES, b — [ : HiEkWE
MFEL K& 07 £7/413 RO £)), [mmol/l Torolx
equivalent] IZH®E L TRH/-.

(U-D /117 [(AOX) / (CYP)] - (1)

2) MmiEREEEDRIE
I #REEDORERX, VU H—+t PODEERANTH
EATETo .

9. #Eting

BIEMRERIE, 2 TEYE L EWRZE (mean £ SE)
THLUZ. EEROBRHZELIZDONTIE, Stat View %
AW REBEFBATETY, FEENEDONE
&3 ' Bonferroni %12 T Post-hoc Z& [t &7 5
oo i, HEICAERENHED ShAEGER, BEMS
DIRVREZfTo /2. fEREBIL, TXT5%BRHTH
Belrk

1. #BBEEES)

I A HE R O kG (min), BAEE AT (watts)
BE U VOmax (ml/kg/min) i, THhEh O #10.15
+ 023, 333 + 10, 530 + 3.1, PR Tl036 + 0.23,
345 + 12,535 £ 35Thof=. iz, RALHE (bpm)
ERER#, ZhZh O BTI928 + 24, 127 + 002,
PRET 1928 + 24, 127 + 002 THBIENnD, &
REZEFRBCELEZEELZSNS.

2. BSRERRNESHOTRBRBRIEELAEOEL
B B B FEH VO, % VOsmax, VCOz, VE,
RER 3L U HR izDWT Table2 Iz L=, EH2 &
D VO, (Figl) KBWT, ORIIPRELEKELT, &
B (p<00D) icHEiEzERL-. EHEROKBEOLEL kg
X, OBT—056 + 005, PEICHBVLT—063 £ 0.09
Tho, FEFRBROBLERTHo/. b, BEETZ
ExZNho#HREN VAL, E-HBESH XS
MEBORESTHETERMho/2D, PEDNSL 3
ANDF—5ZBRNL 7.

3. BER ML RIGE

Mm&&{k LDL #E (Table 3) iXBaseline, 0 h 3k
ClhiZBWT, PHLUBLTOMTAHER (p<.095
IEEZRLE. UL LRSS, BRNELIZZEDSH
o /=, R 8-0HAG L N)I (Table 3) % Baseline
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Ak, AR, AR, BET, AAXEE, KEFE
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Fig. 1 VO kinetics during high-intensity intermittent sprint exercise in oligonol (n=6) and
placebo (n=9) groups, respectively. **(p<.001) vs P group

Table 1 Physical characteristics in Oligonol and Placebo groups.

Variables Group Mean SE Range
Age (years 0 204 03 19-22
y P 19.4 03 1820
. 0 176.3 16 168.8-181.9
Height (cm) P 1743 14 171.0-184.0
. 0 67.5 16 61.1-74.9
Weight (kg) p 68.3 1.7 61.2-78.4
0 217 06 180-245
2
BMI (kg/m?) p 225 04 20.2-24.0
. . 0 53.0 31 30.2.67.0
VOzmax (ml/kg/min) p 53.5 35 405-75.2

Table 2 Respiratory data during high-intensity intermittent sprint exercise.

Valiables O group (n=9) P group (n=6)
VO, (ml/kg/min) 411 * 45 382 + 3.0
9%V O;max (%) 81.2 + 8.1 760 + 7.3
VCO; (ml/kg/min) 443 + 44 408 + 23
VE (1/min) 949 + 36 923 + 32
RER 110 + 0.02 1.08 + 0.03
HR (bpm) 163.0 £ 39 1640 + 34

Mean + SE
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Table 3 Change of oxidative stress markers bofore and after high-intensity intermittent spring exercise.

Valiables Group Baseline 0h lh
Urinary 8-OHdG level 0} 7.12 + 1.33*% - 1944 + 2.32%*8
(ng/kg/h) P 4.04 £+ 0.82 - 1460 + 2.20*
Urinary F2-ISoPs level 0] 353 + 1.64 - 233 + 0.65
(ng/kg/h) P 1.21 + 0.22 — 1.83 + 0.66
Serum HEL concentration 0] 280 £ 7.0 324 £+ 64 331 + 6.2
(mmol/L) P 310 £ 65 342 + 6.7 334 + 86
Serum oxidative LDL concentration 0 1256.2 £ 55.6% 1482 + 64.7# 1364 + 61.6*%
(ng/ml) P 708.7 &= 2509 847.7 + 336.2 7248 + 2756
Serum PC concentration 0] 0.063 = 0.013 0.096 + 0.012 0.101 + 0.015
(nmol/mg) P 0.082 £ 0.017 0.090 + 0.016 0.094 + 0.013
*(p<.001) vs Baseline, §(p<.08), #¥(p<.05) vs Pgroup Mean + SE

Table 4 Change of antioxidant capacity markers bofore and after high-intensity intermittent spring exercise.

Valiables Group Baseline 0h l1h
Serum O3~ scavenging capacity (0] 1.87 =+ 0.21 212 + 0.21 181 + 0.11
(mmol/L Trolox equivalent) P 2.02 £ 051 2.17 £ 0.38 232 + 032
Serum ‘RO scavenging capacity (0] 128 = 0.18 196 + 0.27* 2.26 + 0.35*
(mmol/L Trolox equivalent) P 1.08 + 0.10 1.76 + 0.15* 1.77 £ 0.28*
Serum uric acid level (0] 6.16 £ 041 6.77 £+ 0.39 1054 + 041**
(mg/dD) P 541 *+ 0.20 6.03 + 0.23 937 £ 044**
*(p<.01) vs Baseline, **(p<.001) vs Baseline, 0 h Mean + SE

BWT, PHEUKLTOMTEHEE <09 I
[EEZRL, 1lh TRPEHLIUKLTOHTHEWVER
(p<.08) #;RU7=. F7-, W# L HIZ Baseline & sk
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Baseline Dfz 1 L& ED 1 h DELRIZBNWT,
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L Z$5HE (Table 3) IBWNT, HEEDERMLEL
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z B
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EEFFD ROS AR Z2THONCEBTE I LNEET
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