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GSH-Px)F L AfLag o 4 -

AFF R VABME S8 (144%) ~ 4230,(12) ~ B—A% K (81%) B 4 & A % Jo A5t
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AN o F ok > BRI FE RN R B IR > 2 do F GSH-Px
BEHBET  REZRMEDINRA G EAACHR T > ARNKFEHE
FEMALBEEEZC E~ RLBAEEG FFIAAA -

FREEE : 122 iEmTERIRE - BEILYIRILES - BRtERCBESICES

& ik

—  BAEER

SRR E B AR A B R ER - R R B AFE R & ~ ZEROBRES ~ BRIy K
Fi EIEH BT o HUEUEBISE QM 7] > (558 A 25 BHEERY T R 25UR (Paffenbagerss
A, 1978; Blair¥ A » 1989) o thgh /2 &t & HATE S E B IR - A U EE A KFEE & ~ BRI
LEROBRER ~ mBERIER -

T ACET 26 Tt S A8 B e Bk 1 A SR o RS N0 M (MR E 1996
Alessio & Blasi, 1997 : #7194 > 1997) o L FIF A HEAYH 2-5%1) A & (£ B T HUEiE | o
7 H 1% (Jenkins, 1988; Sjodin® A, 1990) o {EIZUfESN - A S A SRR TR
wm o~ KA EE A EDRSE R ~ KRR AR T T RRAUAE R > RN
F 4 B ER L1 22 B 18 DN G B > 1997a) o gk i2 2 11 27152 8 711 ok mT i B DS P e
(7 & o E BN ELE 2 B HE R AT sE & S 8 F as LI5S F (Jenkin, 1988 5 ##1THG »
1997) - KA REB)ANE ~ B HE ~ RIUTELYIRENT I A gk

Hammeren§ A (1992) Ry Fea5 5 - & B ERIEIME - EEHL H AL R H
JIK 3 S L (GSH-Px) & TR e iliH = (HAEMERZ LAY GSH-Px R AHAHIA] o #ER AN A AU ER AL
AARERIFER o 75— A TeRE R A Sl EB) %80« L H AL S AL LG SH-PxIE
Mg - HEANLE G R ERE (BEGE - i ~ 3P4 ~ Biasg > 1997) -
IeiesEh e barh o SEBYABREEALA R S8 ILE £ B HEER IS

HEBERENR S A B HENB A RE - £ ARSI AR —E > W13 8K (1997a)
M ge s B« — NIRFROT IR % B BE LA I GSH-Px ~ S LI (L (SOD) ~ BEBE H ik
EEALEE(GR)Z A s - {HOhno% A (1988)HFFE#3R « ANIGENIY A » FGRAE RSN H ~
FEEZSR > 103 %« ALIMMERAY GREGE b & 73 MR B (CAT) BEZ I > B/ /73R
%A PLE LM o SensE A (1994) e R 88 3 « JE iR KPR E B304 1% » AW
GSH ~ HZMELYI( Glycinel oxidation) ~ [ M#EHHIYA ZFE (MDA)SEE KT » SR /)
e ) 1 (12 (5 9 A0 7 A S M SR » i AL PR IR k3@ A o SmithS A (1995)# 5 «
FBE L @BERE » 7ER S BE B IRk S/ e - 20 @ Bh B o 2 JEE B B AL Bk A
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WAL MR 73 W3 > SR J1E B i B N BT E b i SRS S KA H
HE W ELHT I o ChangF A (2000)RINF5E H#8 B « BT — S 2o M b » 2R ¥ T N AU GSH-
Px b #fE4E FCHI & BE K 5 MIMDA ~ i B L2 EE K E(TBARS) ~ M ILEE A (CK) I
o HEREEFR—E > SR FRA/NEIE - SOD TR ~ CKIFMEME N - MEM
A% MDA s CK LT » K At 32 55 22 AR AN E S hn S b e BR g - 3 HL 38 A= i A5
FHWETE o Kanter & Williams (1995)38 5 : EHBENG MR AR ~ 8 ~ SRR EREE 3%
AR 5 A I - e S HEE R E BN (R 4-6/MRF SR - SRS R R AR H I o

FH & I 72 3 30 A BRC SR E B3Ik - S8R 4 A B H S H IR R R S b AR Rk
B A —BERIAS R H I H AT 58 Al R @E S AL IR AL A R A A E s HRO2
FH AR 2 B S 722 B AUAS SR o Brooks™ A (1995) & 48 HET 2 Wt Fehy il & B IEESN 5 » S
fe R LER EEE B 5 - - K - AREES) B R II% 0 FE E th 2 A0 & B -
R A =11

(—) R EB B 120 880 E ~ MR ~ RZ2ER ORI 2 -

(=) R4 = Bl I ok 4 11 1 SOD B GSH-PxHY 72 o
= BIEEES

(—) BBE

HHER —EEA ({5 — L ERAHE SRR B EAD 1 —RENEAS
B F R 1 (dioxygen) Z A0 T 0 BIERWIRER HHE - KEE (AR EHIETF - 7555
ANEIPIEERS o & & A MAEF %S e S A B E s ALy
(peroxide, O,— * <) &iEFE 1Y) (Superoxide O,— *) °

(Z) mELHE

KECAT 53 12 P B SR IR PR B LT R KR > A iR PR BT% B SOD ~ CAT ~ K&

GSH-Px °

A MRk

AWFFEILE 3N Z A E H S AW ST » HEARRIEL— -
*— ZHEETERR

Gzl Fhn (%) B@(A5) EEOT)
fFHIH(0=12) 21.17+0.83 177.0043.67 71.58+4.06
E M4 (n=14) 21.21+1.76 171.5745.34 62.50+6.12
e84 (n=8) 19.25+1.04 173.9445.32 75.12+7.21

7 20.73+1.54 174.28+5.26 68.67+7.79
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AR E BRI OEEEEAE R KA E SR/ VN i — 1% 1 SOD &
GSHAAL i —Zeig e DBk ~ BRI ~ 1247 8 B 76 I B —SOD 5 GSH-Px2E L 73 #7—
Wat &R —s R B S R 28 -

(—) ERARFEARNE « DIZaE EB I8 E 2hihs G 8 8 (FR275 R) #1277 i

PR RIAR (P ZEAL 0 1996) ©
(=) ZZaiRE B B D k2Rl & o e e B IR & R ~ o Aol & O ks o
(=) MIEATEEH : PERIEET > 23 HER IR UM 1mI B0 1557 8 - 13K
LI A% 58 2 o3 % - HWUMARER (D B 12-30°C 1 R » SERE 04T o
() HisAL¥ oot
1.GOD : #LIMERYSOD MY IE M & A #L M Bk DL & B /K iE e U R » LLI0.75MPH .Z
phosphate bufferffif{% » LI & 2R & HIE -
2.GSH-Px : Ui 2 % 4H &l (Calbiochem Co., USA) I %E [fili& FHAYGSH °
(11) #ETEREHE © DUE R 183 B8 (One-way ANOVA) 737 £ 1M1 3% - SOD J Il
HGSHAY RN » A ZRAILIEE R RFMHMNAZR  FEKHEa= 05°

%o BRAR

— 120 EREMNE  [IE - LFFINRETSE

2% o LGSR BRI 1290 BIHELE AR AT DBV B 72 K (P < 05) o {1
L% 75 5 H4 5 0
®- SEMLAERERERIFNERS
BE 12 HEiE A LEE RHLBE
Al ol EE OB s Tl e TIm i
MiEsH  2703.19 +£355.13 114.08 +8.84 7558 +9.18 66.00 +4.43
R 3695.05 £+11893 117.71 +7.51 7736 +8.15 5871 +6.30

PeElgH  2590.75 £318.54 11550 +10.13 7225 +831  73.55 +7.69
%2 &8 3139.83 +£58557 11591 +852 7553 +854 6476 +833

F (& 61.01* 0.58 0.91 15.42*
B 2,27 2,31 2,31 2,31
¥ 1P <05

R R RE I 1277 8 B AL R B RO B AR & B 2 FUKME (P<.05) - AR R
FRF BRI« 1277 B RE B DUR BOAH 2 i RO A L P22 FR1I R A 0 AR e e 7 B
W7k #E o iSRRG SRR JEER - REUAH A BAFAY 1257 SR E AGE A A - R KA
R TAHER St TR ENBR - 33 FE 1 R B S O IR /) = i R e L B 422 A 2 2
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B HATREPEHIAH RS & HERE RV B AR » PR A TE S AR A 3R - BET & 3 %
172 B N R A o

1247 i 0 7 S —F O I ) 0058 >t 0 R B ik FE 46 R (V O, max) FF B 1R 2 I B
(field test) /515 (BE2EHL » 1996) o [Kl b 12747 6 B B AE R AT » R R KFE R ERILF
B - Zavorsky (2000) 172 # 3T - VozmaxﬁiiHRmaszéJll% ~ R~ e B iR =
(tapering)H B » H4F A7 dthfs A Sl - ERIBER &M FIER K OBERRK »
2max T o 35 FE A S RE IR B A ST AS SARR] o DRIES A S0 03I 156 127 63 0 AE Rl A E
o S —IERFFE G Y ¢ 88(i 4 1 2 S = 4 % > HV O, max i 1120%(Dahlstrom
SN > 1996) o [t EE T B IR BN G2 A 5E 4 LA AR T3 E\)Ozmaxﬂlﬁ
A 38 BUET R R B {7) B PR R A B O ) B e 3R

I AR L K O R S O R IR A e » S B3R A PR BRI D RE » (HAHIF 9% 30l oK 38 5 — 41
FAZRANFR = o JEFEAG R L FF e iRas - H R R v gE BT 5E & 15 18 75l B K
Ttz 2R EERA o IESFTAE 523t & By i BRI 1 F  #i[E 2 N o Torok% A (1995)/T 5t
REE L fEFERMGES D AR E L RS o (BrEBREEES > HIJF R
BRAZR] o Wt 2 RAEERAE M ES b > MBS PTREZ S T IS - &2 R I & 18R )
g e FT BN o ORI T B AN B 22 (0 A SR A P 22 1) o 1 38 A Bl R A e B v N 5 B R R A
Bl > 3B RS LA F2 A0S S — 2 - Ohno% A (1988)FFFe g i « %f ifn BRI R 1 & 11
A o BB MR TR AT REAS & B B o WijnenE A (1994) KT FE H LL22- 4475 Ak B
AIEN > =K WLX?S%\)OZmax!?ﬁ}E%JH%%’JJ\ﬁ » BB R R IR ¢ O R
BILLEY R A s o E S SRELANTSE A o

(BAEFF 2 IR Ze s B ¢ IR B @A St J13)IR % » oM BE R o sEF = AR
IMERRY B > Hm B R — A A AR - Kelly & Tran(1995)48 i : A S allER A FEAR O
JBR B BT R 3-ammH g o (][] R th 328 5 A S e Bl e A Fep ALK 1 R g 8 R A a3 o R 7
JeH BRI - () B RHRA JTE R 2 IR e Fery BRI 5 (2) 3 & IR B e AT A~ [A] Bl &
BANE - 05 B AN 5 (3)F AR E BB FI5-6 RIMMEM & 4L s (HREE T
ot gy 2 R R o

5 [ B B2 22 €7 (American College of Sports Medicine,1995)th g H! : ¥ &M EE
A ERA B DFE R SO EF BRI TR 5259 — RELBHE I Fethts i - SE &3 3I1kE m
AR TE 5 AN L TR B & BRI o e s o S A S AR VR 9 A L i JBR i B 8 T F% (Kasch &
Boyer, 1990) © ia i 5 8 FF 1] ISR AT Fe i fs R o

ZEER O BRZR SR AT % F AR (R BB RE R A SR RO FE AR » AT 14 S d Bk N 20
BRAR L — % A (FRIEH » 1996 5 Wilmore & Costill, 1994) - 4 « 720k
AHHEHARE - ESEESR ~ RS o QS8 FEReS S g = RoKErP
<.05) ° j& fl i SR Bl Torok ¥ A (1995)Fytit 5e AN [A] » TEM M se s 3 « (R Rk (HIERRE
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M) BT - KRR LR OB AR R B A ) o (HAEBYREVERDEB) - HIRAH I &=
Al o g n]Re R W RS A S EEN AR - RIEF A [AIRE B OB AR R -

LD SRR 2 BRIk 7 FUR S - W D R N o Ll R R 0
By HY 0 & > O & (cardiac output; CO)HI % A BUR A RF ki ) & e LL L Bk 2R (CO =
SV x HR) ° “Z iYLl 45 HERF — e i HI Ik 6 & B ) & (stroke volume; SV)iE
I B Bk AN - ZZERIEOBRAS B 2R PRE(PAIEH > 1998) & Bl i B RIS DEF R
WMOREEE ORI OEEEE » MO RO EA & BEERIRER K NERE > RS
OB RS H ¢ MR BT BR - O B R SR I R K - ki L RBOR - A i
F1aNltRA B2 e B TR - IR AR e DB AR RO TE AT -

K= DPOERERTHINIIEESERERK

SR FHRID FHAINT) F1H7d0-T) B
o BRE EMH -991.86* 110.37
125788 #0%E 2703.19+355.13 pedan 112.44 130.18
RYAR E s 55 B dH 991.86* 110.37
(R 3695.05+118.93 FEHIHE 1104.30* 119.58
T E A -1104.30% 119.58
2590.75+318.54 5 HgH -112.44 130.18

stk BEaiohil 7.29% 2.39

66.00+4.43 Fekise -7.50* 2.78

e R R -7.29% 239

(RI57) 58.71+6.30 eI -14.79% 2.70

PekikE E A -14.79% 2.70

73.55+7.69 5 e -7.50* 2.78

*P<.0S5-

— ~ REBEHFFRZBINIOSOD K GSH-PX/SHE

5% U 5 5 TS ) 211 4% 11 1D SOD % GSHE Y, » 2 o ] LU 52 530 ke 6 o
GSHZERI(P < .05) » B HIEB IS GSH-PXE I » SEHS B LI 2 - it
R B — SR St o (E 1 SOD IR » [ A s T FF W5
B -

®/P  REBZESEIHRZIIPSOD R MITPGSHIFER

BRI Akl HHE FH= F
e 654622 2 327311 7.62*
GSH N 1279847 31 42662
a7 1934469 33
FHFE 785400 2 392700 1.59
SOD 4H 7669812 31 247413
LEF 8455212 33
* I P<05-
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ROMBEE B RE BRI > K A 09 GSH R R § k0 HufH K PEHIE A& (P <
.05) o {HFG Bkl R PEHIRHZ A 2R > A A HAE A B m s o 8 S SR8 B E BT
ZefllHammerenZ A (1992) KB ESE A (1997)HI 5 HT « b H £ LG SH-PxI 14 85 122 il 5
RIS FARE o B A RS EBR T > OhnoZE A (1988)HyfFse s R th A » 1E H W52 dh NG Bhiy
A o RGEREEZSR ~ 1038k - ALIMERAPIGREAZE I » Sen$ A (1994) 78 rh#55 :
e K1 #EE) 3077 1% » #EAIGSH ~ EHZ M - Smith%F A (1994) th & B : @A L&
BEBE > TR B B IR S N R > G A2 E B B B2 IR TE B B AL I ER A& S AL IR
SN - Rk R A E AL &S MITEGSH-PxIIE A T & Bl GSH{E A /& 4 GSSG ° Ohno
S N(1988)FE H : GSHIY = BT 5 72 ol AN 5] B v 1 B /K A P BT S TR TS BR o GSH-Px
AL 2R R IEH BR (GSH) Bl F oK (R A L & » H202)1FH & 7 42 GSSG °

HH O 2 I R BRI 1 E BN % - BRI EA LI SERE N £ R KRS A H
FEHEINAAS S o B BRI (1995) I SR 7E A RS RN FEaE 30 « —/NFROI 03Nk > & R&ALAY
GSH-Px N8 » 5 il R ELARFSEANE] - &2 5 R IR 53 BT AR et SR B L P S R R 0 77 361
[E GRS GRE— DG - [SRERENANTSET - %8 ARELE A A E 0
il o o HIERH o] Re = RN A TR EZ B EEr T E b ES » MR RE2 5%
TEIRAT 85 AR RE » SR E R G R R IVIETE o AWFFerY S 5B I 7 31 R e 8 25
HiH5EH » ChangsF A (2000)# 5 #2558 98 N 1Y GSH-Px S AfE £ R CHY & i — i £
PEARAI#E RANE > H A2 E T pe @ A EE) » fEEBAIBrEEPRARES > JHitE
H L AR B E i) o A TE Chang S8 A (2000) 4 i 52 A e B Y Al 4k % » MDA K CK g
o BRI AP 2 s 2 R AR S (R i S AL B g - i 3 R IR EEE - B AR
SR EE IR AN R e A 15 2 1 B B H A AR R o IR ZE 6 R fEMDA K TBARSHIE »
WU EHE R o Kanter & Williams (1995) 5785 - HBE IS E ~ B8R ~ SO IRRE
LR VAR R IE - R EEE R EE %46/ NERAE > MEEEREELEH
B B EFIR AN T B AR SE AN A o HER - AR E BB M - HChangZ A (2000)11)
oem il E » AR EEHER » KIE@EENZeIR A AR > 8O T H
AiE—BDHEE -

RFSODJTH » Aot # I — MR A 25 - SODIEREE LR EEH Ak
g (RETHMWSE A > 1996) o [KI » R HAME 25 e &) 31k vT re 2 KE FERY &5 2R - A g G
FALYIH B -

AN FE B R0 (1997b) 1Y /S 55 2 o (R B IES B L Rr g 1283k S B - SRR AIL
(1SODIE A Ui s SEAHIR] - 38845 S B Demirel % A (1998) Kz Ji (1993)fY @) b7 #5Hi -
B EnAH O ALEY) SODIE 1% A B m B A% SR AHIE] o Criswel |55 A (1993)#8 81 : & EafHAYSOD
EEEPEHIAL S S (P <.05) o #t8RIK(1997a) LI/S B e EWT e 5 » #8—/ NRERY E HH i )
Ak B FREALASODIR A Csd o M7 Hh 55 5 B (Y i ) e ) A & M3 h s A i S b e
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JRR 7 o [RIIbL > e o A A i T vt 5 B ~ e ot P e E B A A & A Y H
Bl o

{HTE ABERURSEH » Marzaticos A (1997) 5531 « 5 M F S i % TF L [ Bk SOD
B e A v o AT I At A 8 5 B U2 R B I A ) R 41 R T o o R T 1 E L
i o Smith% A (1995) i Fe 5l « #ESR LL60% VY O, max i3 I B 1T Bif% —/ N I g v
EBEALY R i B 22 K HE > (HSEBhE S/ DRI AL A @ S L s i e A gEE I » (&
KILEE RS« B RFER A EB) A 5 AL M ER A F AL F iz B MR IR T n k5 > thih 23R
B R R IR IR E B IR th i End s S L R T o KL - i SODIY S L AE AT 52 - i
5 BUE B e g B AL T (HEE B 2 E e g g E A S LR T - i
8 JTH RSN RES T

yul

®’A MRPGSHEBSEEHRK

g #HBIT) AN 7)) TEUERR

55 B E 2203.35* 81.26

716.01+270.49 PeieH 115.55 98.23

Ifi# GSH Ef R 203.35% 81.26
(ul/ml) "791936+15222  pekisd 358.90* 95.61
FEEIHH E -358.90* 95.61

560.46:170.19  kgpusm 115.55 98.23

*P<05-

— ~ RIEFEB kL - R Al 2 R Bk U F1Echs ~ 2 aR DBk ER i (2 i R
W) NGRS » MRS i - [KIE - B it JIRIRE BRSO M@ RE Y s o IR B3 A ot
DM 77 > (SR R IR 8RR A I TR
= RIMERREGET IR - SR EREE - M ENTEM - (2277 mAEIHR
HEEALTERR I HITE DL » FFRIEAE GSH-Px 7 I I HTEE R » R R W17 35 R Bl
WHHFIIHEESUELE] > SHIE AIREE R S L ERIGE -

71 R TR

MR o (1996) ° FfE B AL © (€ H HEL¥TDNDRYG AL » (AR (EH%E) - 93-
97 °

PRIEH o (1998) o B4 FHEE o St il KE 3G

EEEML o (1996) o KERTE 205 Bl B 1277 i ity A i Bl i ARE S B I AHBAR IE 19962

L
e
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X Bl E 3T 6 (p. 98-111) » B AEH B¢ o
BEE - uﬁiﬁﬂiﬁ TP ~ KPR o (1997) o 3R EE) B [LAgHE A S E b b
B2 - B E 2R » 24 > 145-156 °
FETEMS ~ SRHAF ~ S5ERB% ~ BT & ~ R ~ R Cin o (1996) o AU - 2hiifaE 2
AR AL -
HERIE o (1995) - YW'J L ) Bl HfE fth AT E ﬁ?fad uHﬂ(ﬁ%%&éﬁm%ﬂ%ri%u?ﬁkﬁf@%ﬂﬁ%ﬁéﬁ°

TR IL ©

1997a) ° ﬂﬁﬁ@%ﬂﬂ)\%@”ﬁ'ﬁﬁﬂﬂﬁ ﬂz@ﬁéﬁ%ﬁ% ﬁ‘%g B3R 5 225 237-242 °
A PR o

(

(1997b) o A2 BB NLHTE AL R M B ) S8 B Bl 31 ok ) S e - P 2

HE /AR ST f ST - 382-398 o

FETTvaaE o (1997) o PLEALBRERETE] - Ak -
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The Effects of Prolonged Training on the 12-Min Run,
BP, RHR, and Blood Antioxidantsin Male Athletes.

Hwang, J ., Hsu, M. ., Jiang, H., Chang, Y., Huang, H,
National College of Physical Education and Sports

Fang, |
National Taiwan Normal University

Abstract

The purposes of the study were to investigate the effects of the 12 min run,
blood pressure, resting heart rate, blood superoxide dismutase(SOD), glutathione
perioxidase (GSH-Px) after prolonged anaerobic and aerobic training in male
athletes.

Total thirty-six volunteer including 12 sprinters (AnG), 14 distance runners
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(AG), and 8 control group (CG), respectively as the subjects. Both the AnG and
the AG take prolonged 6 days per week, 4 hours per day of training. The 12 min-
run was used the method of Hwang (1996). Blood pressure (BP) was measured by
cuff sphygmanometry. Resting heart rate (RHR) was tested at the radial position.
Blood samples were obtained by antecubital vein after eight hours fasting. SOD
and GSH-Px were analyzed by SOD and GSH assay kit. One-way ANOVA was
used ato analyze the difference among three groups in the score of the 12 min-run,
BP, RHR, SOD, and GSH-Px. Turkey LSD post hoc t-test was used to analyze the
difference between two groups if F-value were significant difference. The «a level
was equal to .05. The findings were as follows:

1. There was a significant higher (P < .05) score of the 12-min run, lower RHR in the
AG than both AnG and CG, respectively. However, no difference was found in the BP
among three groups.

2. There was a significant higher of GSH-Px in the AG than both AnG and CG. No
difference was found between AnG and CG.

3. No difference was found in SOD among three groups.

AG had a higher score cardiovascular endurance and lower resting heart rate than the
other two groups indicating better aerobic fitness after long term of distance run. In other
words, if one needs to improve his cardiovascular, one should do some kinds of distance
training. Meanwhile, AG had a higher of GSH-Px than both AnG and CG indicating
oxidative stress occurred for a prolonged aerobic training. Therefore, antioxidants, such as
vitamin C, E, and /5 carotine supplementation needs to be intake if one needs to do a long
time aerobic training.

Keywords: 12 min run, SOD, GSH-Px
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