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The Effect of Long-term Exercise of Different Intensity
on the Activation of Antioxidation Enzyme and Lipid Peroxidation

Kim, Yoo-Sub, Ph. D.
Department of Physical Education, College of Education, Chonnam National University

This study was to investigate the effect of 10th weeks Exercise of Different Intensity on
the activation of antioxidation enzyme and lipid peroxidation. 15 subjects were divided into the
65% running exercise(EG; 5), 85% running exercise(EG; 5), and the control(CG; 5) groups.

The exercise group had 10 week of running exercise 4 times a week with ACSM(1995)
protocol, 65% of HRmax from the beginning to 5th week, 85% of HRmax from 6th to 10th week.
The subjects had 60 min exercise for each day. After extracting the blood sample, the activation
of antioxidation enzyme and lipid peroxidation were compared between the groups. The one way
ANOVA was conducted about pretest, 5th week, and 10th week of the subject data.

The results obtained from this study were as follows;

1. The 65% exercise group showed the significantly greater increase in the activation of SOD

after 10 weeks for the rest and all-out exercise. (p<.05).

2. The 65% exercise group displayed the significantly higher increase in the activation of CAT

after 10th weeks for the rest exercise. (p<.05).

3. The 65% exercise group had the significantly greater decrease in the activation of MDA

after 10 weeks for the all-out exercise. (p<.05).
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A F&3] g H 9,121"1 %A TH(Jenkins, 1988), Mena 5(1991)e] <& AFolAME 7‘]?"“
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Criswell 5(1993)2 125 <l Eiﬂ"]‘é"] A EFZ g IS &%}3}93\*3] w39
AR E JIEHE Edojdo] ALY A&HH LFRT 259 i3 TS FAAAI=dH z‘:}—’
o, A=Y ATAALFe] AYA wids WwolsH e FANAL ¢ U A4HE wEd
g25g AsA HA 2Fo] 43ty 2Egsd A WolsPo] gstdtteE ol BiHUG.

AE7} Bte 2Ed 2 HAxd ot BP0 FA do] BE B, f‘d‘”&ﬁ}é 717e] L
F JE T89S 2H3A H AXE Ao 3 E dozi A9 Hits AA= g9
et AEZEY] EFS FIANE  dEvE @44 54 =g ”}zﬁ}“ﬂ(Halhwell &
Gutteridge, 1985), &9 &4& X3 HEvans & Cannon, 1991; Packer, 1986). o]¢} %<& &4
714 F 2 7 AEL FUHos FHRE AN FUtEla, £5F SN F9Egd o
3t 9 e (Jenkins et al., 1984)& o).

B3 AR L AAY s FHS FYANA FoEH A FAEE ZaAANAFE
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Table 1. 3@ ALe] A2 EA

ik A% AF HRrest HRmax
Group (yrs) (cm) (k) (bpm) (bpm)
ARG 17.410.43 164.6+2.55 53.63+4.83 63.2+3.24 193.6+7.46
65% Ay 17.8+0.33 166.2+4.79 55.41+5.67 62.4+2.32 195.2+6.11
8% A 17.310.61 165.815.34 54.96+6.26 61.9+4.47 197.3+8.75

means = SD
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TEEEL 2YrIeF oz dyen, BEE 7S 10575 AAsGRen F 439 EEWE
2 ACSM19%)A M BAstE 50~85%HRmax HH oA, 66%HRmax &4 %9 85%HRmax 2|

$ERER 2] FS vlF 08 ASFEoH, ELES NG Ao 5~1087k] F]
£EL HAE F, 225 2YV1ES AASGn, BeF] BY F ReeE £¥ 5-102
AR AAS F 0RTS £FS WYL 2T LEATL v3 BY A AA}E
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TEEILHEL 107 549 EFold & SAAVERE HAFHIE TS AAlsd=T, A
AgFEH e Ededor AFHon FAEE F7HA %}1‘% Y72 EFE HAAEHA
st RE JIAJEL $F A 0F), S5 65F F, 235 1057 & 5 F 339 QYL 319 =
A A A= oA AEEH4A Wl Bruce protocol (1973)& o] &3 HdA
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@ g4ts 84 : SOD, CAT

@ A4 H4sHE MDA

(2) gy

ZRAYEY E4S A% AL &F AO0F), F 57 F, +F 1057 Fo 47 A4 AHAES
HAF 12A0EL FES FAANA Aol 4TS xR, AP A 2443 o] £FE F
2 8le] Fo] ZAAW v Xe 9FgS HA3IHHikida et al, 1983; Espersen et al, 1990;
Espersen et al., 1996; Weinstock et al., 1997)3F AejolA] A 1A Ao dg Ao =2 31o
0% o FE3I AAHE AT F AAAI} vE 2 AN A EF4 H(antecubital vein)ell A 1
3|8 FANE ol &t of 10m¥ £EA AFAG EILFT AF 7z A

X

SOD £42 SampleS A&7 dvd @ AE 3mE 3000rpme = 1027 A&7t
EUR AFAE AASE MAHFE 44 5 v oA T A4 €5 W AV 23 F
F4E H718ld HAFFL 20mLE ¥ F 4T, 1583 W Y8k, 0.1 mmol/L phosphate buffer
(pH 7008 ©]-83to] 258 481, A A2 AAE AFEA7I(COBAS MIRA)E ©]-&3l9 &
A3t

CAT #2412 SST tube® AEF F 3000rpmoll A 1087 4CE 94 &2 35ta Enzymatic el
2J3] Photometer 4020(Japan)& AM-&38la] AALS A A|EH T

MDA £4-& OxisAH1|=)9] BIOXTECH LPO- 586 Kit& AFE-3}4] sample ¥ sample blankoll
200uLY ZHAE EF33 reagent blankdl FTHSF (D.W)200uL® EF3 £ 05M butylated
hydroxytoluenes 10uL% sample, standard, reagent blankol] #F3}al, 34 % Rl reagentE 650
UL standard, sample, reagent blank°ﬂ Ztzt B35 & EF43 08, 36% HCL 150uL¥ #5338},
A5CAA 6077 BlgAZ &, BES d5o 43 F 15000><g°ﬂ’\1 1087 4888t AAAE
cuvette] %71 ¥ 586nmolA EFEE =43 AL}



3. Xtz

Azl FAAYE PC-SAS Zaagd oste] ZAFH e B FFAAE T
Ztzt Azt 54710 B SN HHM = one way ANOVA©] ofste] FAA AL
3, Duncan®] AF7 3 (post-hoc test)S HAJSIY: o FF2 P<0.062 HA A

m. Z 3
2 ATE 1057 T FFEY AR OE $EZER $52 NG F AL A
S @RAFA Yol Fus BA Bt A Fuste Wt vINE FFL Sopus) 9

1. SHEHA gistg & Mot XA piste] M3t

10719 M2 tg 57350 wE dAA Fidsgdasr =S A FA4dste] wgds
<Table 2>9} #t}.

Table 2. 105 A2 BEZFES] Lo WE GA FAstas S4=9 A Jatste] Hst

¥ 3w i s O 0% F P post-hoc
ARG 90008:11138  90260+87.35  91400#682 032 073
659 & 89040+12643 9838047659  126860+197.02 952 001  CAB

SOD
Weg-H) 8500w 86340:5227 83220+4896  9280+8830 107 038 CAB
F 017 654 11.45
P 084 001 0.01
post-hoc abc blac

A 28.441507 29.08+7.67 30924316 026 0.77
65%7 &F° 20844438  39.64£1181 60.66+1780 777 001 CAB

(ﬁﬁr) 8% d* 30.62+7.77 42.36+1555 42.84+758 2.00 0.18
F 0.17 1.68 8.67
P 0.84 0.22 0.01
post-hoc bla,c

SARE 1.04+0.18 0.96+0.22 0.99+0.21 019 083
65%31 2 1.07+0.42 0.87+0.27 0.53+018 393 005 ABC

MDA
(wumol)  gsogl e 1.36+0.10 1.32+0.14 135028 351 0.6
F 0.36 6.02 31.28
P 0.71 0.02 0.01

post—-hoc c:ab c:ab




A SOD A4 =9 G X7t wE WA E FAAGAA 71t wEt {23
WM3tE Holx gston, 65%IATFANME 0Fd & 890.40+126.43u/g - Hboll Hlsly 553 Fd&
088.80+76.59u/g - HbZ, 105 Fdl& 1268.60+197.02u/g - HbE FY&AI(p<.0l) ZF7Istg o,
8% A= 0FolE 863.40+52.27u/g - Hboll wlsle 5F Fol= 832.20:4896u/g - HbE, 10
F Zd & 902.80+83.30u/g - HhE Z71etg oyt 93k MslE no|x &)

A X717k e FHezke] nlad A 53:FdE 66% Aol /A UEbg oy 85%F doll A
= e Jd vlEe fFo8Am<ol) #A JErgth B3 10FFdE 66%JdA gdEdd
o st Fo3HA(p<.01) TA e

HHA] CAT 4= ¥ HX 7|7t wg Waldqe A DA 73 wa {93
HELE Holx] gAgon, %A E 0F= 20.84+4.38ku/Lo) Hlsle] 5F Fol= 39.64+
11.81kw/LE, 105 Fodl& 60.66£17.89%kw/LE2 F 23t A(p<.01) F7tetd o, 8% A= 0F
ol 3062+7.77kw/Lel Bl&td 5F FoE 42.36:1555kw/LE, 105 Fol= 42.84+758ku/LE2
7hat R ot el gt MstE Kol &gkrh )

XX 71zke] mE FAdztel vlmAA 10FF] 65%F A e ol vt {o3HA
(p<.01) =A Yepytt.

AAHA MDA 4% FAdd, A7zt & WHedAe FA-GANA 717k e §o3
HslE Rolxr ggton, 65%FA AT 0FoE 1.07+0.42u/umolel] ¥Wldte 5F Fol= 087+
0.27w/umolZ, 105 Zd& 053+0.18w/umolZ § 98} A(p<.01) ZAsaom, BRI DN E 0F
o= 1.36+0.10u/umolell #]dly 5F Tl 1.32z0.14u/umolZ, 10F Zox 1.35+0.28u/umol=
o g HsE Holx il

X713k wrg FHazre HlEeA 5FFE BRI GAA e FAdd usted Fo A
(p<.0) =4 veter, 10575 & 66%F Aol el vlste {98 A(p<.01) 7 RA
et

2. HEAF FMIEL AT XW BASe] W}

105318] M2 g 545 o2 233 Jistis 49 N Fiste wsie
<Table 3>3 #t}

A SOD 4 =9 Fdd, AV g Azt BARGAA 7)o ot Fod
H3lE Holx fgron 65%FATNAME 05 860.80+72.34u/g - Hboll Hlste] 53 Fo=
824.80+37.81u/g - HbZ, 105 F & 1017.40+13046u/g - HbE F2 8 A(p<.01) =78t o,
8% A G M= 0FdE 819.00£37.12u/g - Hbell H|8le] 55 Fdl&= 75660+46.33u/g - Hb=, 10
F Fo & 836.20166.36u/g - Hb= - 3tAl S 7tstsith

AR 71z M Jazre vladA 10FFde 66%ITANA ERdd vEe fedA
(p<.01) E=A Eb).

QAHA CAT 4= Awd, AA 7|2t W Wl FAAGNA 7]3kd wet F9%
WEtE RolA ften, 5% AAAE 0Folls 67.76+19.97ku/Loll vlsle] 55 Fojl= 7198+
19.68kw/L2, 1053 Fot 84.22+2057kw/LE Z7lstgout §93 wWale Hmolx eetony 85%
A 05 62.62+1621kw/Lol H3te] 55 Fo 66.24+17.85ku/LE, 105 Fol= 54.48



+1164kw/LE FE% W3 Holx ehstrh,
AR 7ol me Fzrel WA 105
(p<.01) EA vpebso,

6526 ol the el wstd F2stAl

Table 3. 1057t A2 th27xe] &5 me axlA Pisasr g A2 Fikste] Ast

9l A 0 5% &5 105% 3° F P post-hoc
EAY 8404679 THE0:5735 $314044314 049 062
oD 65%A® 8082 8480:3781  101740+13046 664 001 CAB
Weg-H) 8506w 819003712 766044633 862046636 7% 001
F 0.8 2.5 589
P 044 0.12 001
post-hoc bac
EAAD 60041261 60781034  65.14:1022 069 052
65%AY®  67.76:1997  71.98+1968  84.22¢#2057 091 043
(ﬁf/{) BUATE 626241621  66.24+1785 54481164 076  0.49
F 0.21 0.58 5.14
P 0.81 0.58 0.03
post-hoc b:a,c
AR 1.72+0.17 1.76+0.16 1.88+0.19 109 037
DA 65% 3P 1.45+0.39 1.5340.38 111019 237 014
(wWumol) 85979 1.43+0.18 1.54+0.27 2.10+058 433 004 CAB
F 1.90 1.08 10.00
P 0.19 0.37 0.01
post-hoc b:a,c

AHA MDA &4=e JAdd, AX7|Zte wE WA e FAJDAA 710 e {43
A3tE RBolx Fgtoen, 65%FdAME 0FeE 1.4520.3%/umoldll Hl&te] 55 Foll= 153+
0.38u/umolZ, 105 Fell& 1.11#0.19w/umolZ Z43dtH oy 93 vsles AL, 85%y Tl

AE 0Fd = 143+0.18u/umoldl ¥} 53 FoEx 154+027w/umolZ, 105 ZdlE 210t
0.58w/umolz f-9l & A F 718t et
A z}7)zke] wE FAurzre] HadA 10:Fds 66% AN 2 o] HlEo f-olsA

(p<.01) 7+ @A Yeso
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SOD+ superoxide anion(Oz * )& FAYAHH)S HHEAIA FAks 24 (H02)9 A4 EAHO2)
2 Rles 4S5 T datst ZEE ety o L FeAdoem Q) Astd zEgsd o
gt A EEA GA7MA 7HF Bol SAHI e A F9Y stuolth(DeRosa et al., 1980 ; Keem

o



et al.,, 1985 ; Lioyd 1999 ; Singh et al., 1998).

CATE H 07} ¥ ZE3 gozg 4% & d=d, od 2A8& FEA7 = Hed &
40lth(Kono & Fridovich 1982). A EAE X &8¢ CATE IS4 E B 442 A@A Y, o
A ksl Fao gt ME &4t et o g3g Frh(Bast et al, 1991).

Nohl 5(1979)& CAT7I nlEZ=g ol A% SOD, GPX$} 7 2729 AL XA H4lsto] 9
3 vEZEole] &£48 oelE ASE H(synergistic effect)’l 98-8 HIdd R, SOD
CATZF o s oA 438 gz PAo] FEH R A AT, F &ihd oA
AN a7 0L Bdx Raegth(Nohl et al., 1978; Beauchamp & Fridovich, 1970).

MDAE A& #}atsie] A Foln], ¥4 o] MDA W3l A4S ATz A& 7}4lste] A
=5 g3 o g Hrslar YchCao & Chen, 1991; Pisarikova et al., 1995; Zima et al., 1997).

Sumida 5(1989)& F& o2 FHS 3/ HUE gJLFE AT, AsiHols ol FrlE ol
g3 B3t xAE F2aA70g Rasyn

L 258 259 3F2A WMIE 714 2 A (Friden et al., 1983; Jones et al, 1986) HAw7/]4 2
BEA2YNES /A, ZAER B 9 olye WIMEAAE &5 o3 FXA &44o] vEdT
(Apple et al, 1985). 23" wW7x] +F Fo KA Zgdze s&7F F7HHNeH =
L Axe @At 5ol ¥ AEZ AL 5 ATHEG F49 WE B IH5To FUHH
2 tH(Davies et al., 1982).

250 o Faslasre 4 WHIe LFVIUNH AT wE dEAE, LEAEA W
g PstEse] FHNIgE Hurd, F4EY 5 AFY 9 F dA4we SOD, GPX,
CAT #&4& Z7HAzH o1 (Kedziora et al, 1995) A E(75% VOmax)olA 1587 A o
2aHE F5E T F IABAASE F, 2443 F) A3t HAAME Mn-SOD &L A ssrA
gtor} Cu, Zn-SOD A& 7A 39 H(Kayashima et al, 1995).

AT %9 110%9] €54 = e &7 SOD A =7t 748

T AL ygyed, o
I A3 Ohno 5(1992) 1583e] AAA dlz2avg &5& A F

@ SOD BHE7 2253
%z 238Ro, Cooper 5(1986)& UleHE A7) Fol FAZ SOD T4 T7t e @
e Aoz wIAYI, ole@ RiE WAZY £Fo] Age SODI ¢ WHE /HALA
et g Asena g

A&
1077 A& oz E54EE 37HA FEH(RL, T, 52 AE)2 FE332
A 308, 1¥ 60%, 19 0EZL FHAAA Fisasre S48 4+ 2, EE +F5TA SOD
9 GPXZAol Z7/1FRey, ¢574% 2 Azt 9% SODS GPX #&A4de Aol7t Ut
(Powers et al, 1994a) %3 Powers 5(1994b)e] Aol 93l oz ZAdFAA T4 =e &
E71700 wE gz ase FA4S AT A3, £ 98 SODe &Ado] sHAM 2
ATty Eusta gt

Fistasr g3ty A Aarje 2R wet thstA YEbA R, @F 0] dtstase] &
A3tel] FFE FoE AL AYPATES dAFH ZAEo|HDe Quiroga, 1992; Jenkins, 1988;
Sjodin et al., 1990).

Ji1995) & £52o.2 & QAU st o] FrtHe] 5 Hitsl AAFE
3% 53 F2 EAEY A= A@AY Ay et 535 = o
otz AT olv EAE Axd et FHE T RPHA a5 Ued
g 5 A

N
L



£ AFodAMe JBdT9 AR} Zo] FHE £57E 6% dol 1A= SFHEL 85%A
WHH T 10539 SOD, CATS istas 4=/l 24 Jelgy, MDAY +£& 103 %9
65% ATl A 71 VA YErstth

olg| g Aie FUITN FHEY H4 A7 FEo] s ALAAY 84 FoAE 5 o

© AL vy, 5 ??_ 23hH 2B 1 ] et g A#rt A JEEoEA AX Y Y
Ad #ste] HFAEQ MDA = harh Vel AX e 4hstd &40 A vl ez
Ats €@t

gy A8 25 5L od EHZE AL XA HAFe] dFE viHE R
dH A Qe=dH, FAFEALAE FA A7) (Ohno et al., 1992; Cooper et al., 1986), A& z}AL3l7}
7HetehE H.a1(Alessio & Goldfarb, 1988)= 2 A3 A9l dxstz gt

ol XY T2 BN QAo FobA(J, 1993)9) wiEr FAstE A0 FHAJo] FAad
T or w3 43A e Frtd wel XA FAidste] Tkl @A AEe Adsd &4
o] F7tete A2E Alg®rh

=2
5

2 € A7 438 E ddez 1057 AR g8 Fxe 54 U2 Fislase F4=
o Ad HF5 e vAE HEEFE golRy] 93y, BAHHEE), 65%FA 2 GH), BRHAEEG
H)o g Uo] $EATA 1055 3 439 LEUEZ ACSM (1995014 ARSE 50~85%
HRmax ¥ YA, 1~55F7A= 65% HRmax £%F 2.8, 6~ 107X+ 8% HRmax %9 Ztx 2
g87] ¥5& W3 F 6083 HAE AT S5 e FAZAGEY AHOF), 5F 5 F, 10F &5
Foll A AT AYE 53] a3 L BT} A2 HAEES] HWEE v - B
A 49, e 2 FES Ao

1. SOD A4 EE ¢t 2G50 5% [T 105730 §28HA (p<.05) Z7Hetgon, 3
G s 10759 65%J oA F3HA1(p<.05) M & 58 JeERSL

2. CAT gAEE AT 66%FA DA 105 F 731 A (p<.05) F71etden, JadAe

(AR A} EAAF)Y 65%HDdANAM {3 (p<.05) 7 L FEE YEIAT

3 MDA 3l HgA e %A el 1075 #2384 (p<.05) 71F & £&& Jeguda,
g F = 65%A e 10759 Fo31A(p<.05) ZAdPgon, JatdyEs 1055 QA %
233)9 656%H N FA5A(p<.05) 7HF *Fe #£F2& eI

AT ol 1057 NZ TE ZE9 £Ed BE P4 B2 BAT A FuSEY Wl

2 A&Ho ANGE Aol FANEL FA) 79 AQ Fasge 7

dEdo A $48 Fo) 58S 2D 4 AL, AL NP WolSAL FANA V3
4 22N 98 AZRY LR PAFE FHT ¢ Gon, 403 2eac ¢ A B0

g ANl AZE 2AND 5 AE AHHIA WHe

l~> mlﬂl
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