DOT: 10 16469 /3. ess. 2008 (5. 009

MM E : 1000-677X(2008)05-0056-06

ERF

2008 4 (45 28 )58 5 9
CHINA SPORT SCIENCE
Vol. 28,No. 5,56-61,2008.

A RIS UN SR R K B AT i 2

BNEH A A hZE ARG R R

Effect of Different Hypoxic Training Methods on Free
Radical Metabolism of Liver and Kidney Tissue in Mice
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B E AN AELARKANSHX SR EAFBRARTBEAL T MDA £ ¥.50D &,
GSH-px i WA CAT #F WA, KT FRA/AE MG THE A G XA Me TSR, H
REGEINAEFERLETRARE, F5.40 ARAMMYH 5 A (n=28), ¥ fi9 % 4 (living
low-training low, LL) . % 1% % % 4 (living high- training high , HH) | % 4% 1& 9] 8 (living high-
training low , HL) , & 4% & % 4 (living low- training high, LH) | % 4& & % &% #8 (living high-ex-
ercise high-training low, HHL), -t X E &ML R 4 X & 7 MDA 4 ¥,50D % # . GSH-
pxEMA CAT M, #R. 15 LL sk, SE AV 4aFaay ¢ SOD # K ,GSH-px
EHR CAT #3853 & (P<0.001 & P<0.05); MDA 4 ¥ 43 B X B (P
0.001), )5 LL smdare. SR M 4m B a s P MDA 4§39 B % b 3% & (P<0.001);
HH 484 HHL %8 SOD % #,GSH-px /M & CAT # MW ¥ 2 F M3 % (P<0. 001 & P<
0.05); HL 48 SOD ## & CAT &M 3 2 %4 3 % (P<<0. 001 & P<C0.05),GSH-px ## £
BEFMER;LH 4 SOD 7%t & GSH-px %t 3 B % M4 3 & (P<0. 001 & P<C0. 05),CAT
FRBEFMBK(P<0.00D), . HAeHEK AR REHEHPHMLEHERINEX,
BTRENMBABEHEHAFRATBRARPHREAES, ABEERARARIES
PEAKAGA, FHAGEABALERNRGRE RN G mE, KR EE R TR
UL AGEABATRCREADRAHR,

S PR VR By o AR R F S AL E Y

Abstract;: The purpose of this study was to observe the effects of different hypoxic training
methods on the activity of superoxide dismutase (SOD), glutathione peroxidase ( GSH-px),
catalase (CAT) and amount of malondialdehyde (MDA) of liver and kidney tissue in mice and
try to find the changeable regularity of free radical metabolism in order to provide practical ba-
sis for hypoxic training. 40 healthy two-month-old male Wister rats were randomly divided in-
to 5 groups as living low-training low (LL), living high-training high (HH), living high-
training low (HL), living low-training high (LH) , and living high-exercise high-training low
(HHL). Spectrophotometric analysis was applied to evaluate activity of SOD, GSH-px, CAT
and amount of MDA in homogenized. The result showed that 1. Compared with LL, rats from
HH, HL,LH and HHL showed a significant increase of SOD, GSH-px and CAT activities and
MDA amount in liver tissue( P<C0. 001 or P<0. 05). 2. Compared with LL, rats from HH,
HL,LH and HHL showed a significant increase of MDA amount, HH and HHL showed a
significant increase of SOD, GSH-px and CAT activities, HL presented a significant increase of
SOD and CAT activities and no distinct change of GSH-px activities, LH expressed a signifi-
cant increase of SOD and GSH-px activities and a significant decrease of CAT activities in kid-
ney tissue(P<C0. 001 or P<C0. 05). It concluded that HH, HL., LH and HHL could improve
antioxidant power in liver and kidney tissues immediately after exhausting exercise, but it did
not completely eliminate free radical. However, impairment by lipid peroxidation was more se-
rious than that by LL. There was better function of cooperation between hypoxic and training
to free radical lipid peroxidative damages in liver and kidney tissues.
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it 30 H 2 3 R 2% R R R I 6R T B g | R Y
BEIRES  FALHE A A R R AR R R S R ML Ak 4 4
MAEREE, AEONBRNBEL. EBREANVES. HETE
J5 S U £ BB o) A o D D R A S o B R P AR — S R A
20 48 90 EH, K H%H Levine BD 1 “ B -
(Living-high, Training low HL)”, ZESL 2R F, X HB T
“H 1£- 8 %-fK Y| (Living high-exercise high-training low H-
HL) ” #1“4& 13- & % (Living low-exercise high LH)” #j # {%
FNGFB. BREFRRE 1956 FES FEYEN LR
b dy Harman 21116, B35 20 YR #4757 BR A8 Y
ABRPLREE BN INEERENY R, P — %8
RN mE. AMRBSRARALRS, o LIHER
FEMBEHE. BASMAXRRE, 235 BRASK
FERMMET LIS EmESEHEM, Y ENRE
KAGELBRRAZEHBRBHENEH RS SHANR
MG KPS FBRE . WRESERNELS, AdF
HE, EEREH VARSI A ERGHES. &
EYRMEZER, BHENHRERAI - NEEHRE,
HASMEERERBENGTHRERENHFRT . BEEXR
REANGEAN A EBRGRHBGBREMIEERNE
WHEEL, AXELREARBANGEELT KR
JFRE R B R R A MDA & & . SOD 9% # . GSH-px {& ¥ &
CAT EHRZEL, BTAREREANGEX T HE A d &R
WA, AR ERENG T RRUETRKE.

1 #E5H%
L1 E®stg

BEPEGRRR 2 A Wister KB 50 R(H 2 M K¥ER¥
BRI OB, A E 160~180 g, A EFFH, B %
5 RO EFREMKEEYEBSRE, B HKEHRK 2R
23CE2CEAE, MAMBE 40%~60%, AR KK, 5k
ZARSENHEKRAE.
1.2 ERMNNGRFHFik

DIFREEN : KRWASEDWHERRE 2 X FERXR
BRIV EREE 2D MEEN: A KRETEKXGT#
T1W/d 3t 2 RKFBREE IS, BRE3RE
M 12 m/min FF4438 343 18 m/min, 35 3 &8 15 min, X
BBERBEDBREENEING: KRBEMNBEEFH#T1
w/d, 3t 1 A 3R S P UI 45 . iZ 305R B 20 m/min FF
¥, B X#EH 3 m/min, &K 3 35 m/min, 18 3 B 6] 15
min, {5 K B2 %7 1 B7 1F 3T N S5 B0 58 B 5 4) 1 S8
FRrA K RIEIRE AR IR 3 500 m B R, EE R 13.
6% NAETE 2 h/d, 3k 2 K 5) i i ik . B E B R
WG, BREESRSISE . AENEEARENERE
EHHABRRE 40 RARFITEARALR,
1.3 a4

R A 40 RXBBNA K 5 H(n=28), ¥ &l
4] (living low-training low, LL) . & % % 4 (living high-

training high , HH) | & ¥ i Yl 4 (living high-training low ,
HL) f& 4 & % 41 (living low-training high, LH) | 8§ 1¥ & %
% | 4 (living high-exercise high-training low, HHL),

1.4 %% H

5% B H .

HAYIGRA (LL) 145518 1452 3 1 98 55 30 B DIl e e
RIOD R K 3h 4 B & S K B AT s 1 5 U 4
(R D, YIGetE LM EFEERFE. EILHH 24
h B EEH RN,

£1 XBMREEFRUGRE—-KR
Table 1 The normal oxygen training plan

Bk By o 4 4 EHNE BRI RK

(week) (m/min) * (min/d) (days)
1 25 0 30 6
2 30 0 40 6
3 30 0 50 6
4 30 0 60 6
5 35 0 60 6

BAERS%E (HH): 8 A X Bigard" & I 4 5
R, FEMRE BRIMEIR 3500 m B, EIKEN 13.62%)
HEPREAKFHB et TRMARNGE (2D,
GEt RSN ETEERERE . FII%E 24 hAEE
- E2S: N

%2 FHREEFRVKRH—ER
Table 2 The hypoxic training plan

Rk B 4 .Y 4 EFHRN E R KK

(week) (m/min) @) (min/d) (days)
1 20 0 30 6
2 25 0 40 6
3 25 0 50 6
4 25 0 60 6
5 30 0 60 6

RS YIH (HL)  FER A A A 12 h/d, EH 3
B ma R NG, WERHRER 1. NERAEBEY
SR8, FEVIGHE 12 h AABERERE, 12 hEBEY
R,

AR R G4 (LHD - 7E MR S IR B 20 17 338 3 10 467 U 4,
SRR HEW S 2, PIGReT R AN A SR EIR . RIS
H 24 h A TEEH EFRE,

RAERSMEUIHE (HHL) RS HAERE 12 h/d, B4
HEGRM AN, WHEZHERLEK 1, Y% HRRMIN—
WAREIR VISR, Y GRH R & 2. YIgRed | LLSM A4 E

WA B #:2008-01-16;  #1T B 38:2008-04-16

ERMA 204 (1965-), &, WIRMA, BI¥E, B+, Bl Tt
TAE R, BEE I RiE st g 95 R A ol R &
FB, Tel: (0931) 7971472, E-mail: lijie2005ty @ 126,
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FEHERSE, ENGD 12 hAETEAREARSE, 12 h A
R,
1.5 BERERLGEERYGHNE

HHKBEGE —KINGE R, HEFKAHRERE LR
72 h G #THEE N 35 m/min KFME HKiES. N
BP0 L AL 8 K B, M BUL AFRE R B B, B TR A B
K yer, AR FREASL BTBRAPRE, —20CHK
BERERH.

BEABMAE 0~4CHE 10 mn 5, BHABZEH L
SRR B BYRE, AL R 1 ¢ 10(g/mD), i
B 5IHKAR & S K W, 10 000 rpm Bf.L> 15 min, B b
W, 5% B B4 (mmol/L) 3 . #E#F 250, Tril- HCI
10,EDTA 1,pH 7. 4,

1.6 BEXEHFAF
1.6.1 A& 14 5 B (SOD) & #

RASE=MAEEAETWE MEHNEX N £~
ERGT Il WRMBD BEREASIHEHEE
=M7E 420 nm B K B AR 0N MBER A —MEN
Bfy, HEAR.

HL 5% SOD 1 J1 (U/mg prot) = (ODx —OD; )/ ODs
50U XV / V. - BAPEASR

HA,ODs PE=BM A EE, ODs . HRIEEE
EAGER, Vi KERSER, ml. V. EREREE,
m, AHPEATE mg/ml,

1.6.2 ARt # kit 4 1 4 B (GSH-px) 7 #

XA DINBEZRE"WE . MENEX N - BERE
A 855 4 5 3E B B RE, 6 4 Bt Bk (GSHD ¥ B K 1
pmol A—AEEE AL, HBEAR:

53 GSH-px 1§ 17 (U/mg prot) = (Ac— As)/
5min+ KXV, /V, - HHAFHEAS &

B, Ac: JE B OD. As: i % OD. 5 min: i1 A
H. O, MR BiAtE]. K:GSHARMER AR, Vi K8
HB. ml, V. WEESHER,m, 48P EASE  mg/
ml,

1.6.3 HHAAHCAT)EH

3 | Beers-Sizers ¥ (B 8D W 2, MG e X b
PEXHT,25C,pH7. 0. BEREH. BHHNE 1
pmol  BAE RN E A —NE A8, HEAK.

AR5 CAT % 11 (U/mg prot) = (A, — As)/5min+
0. 044XV /V, ~HAPEHF R

HA, A LRI OD. A4 6 A sh 7810

OD, 5 min: [z iiftE), 0.044:240 nm 4t 1 pmol H; O
WA, Vi KB EEB, ml, Vo W& 8 REB,ml,
HAHEH TR :mg/ml,

1.6.4 H_®(MDALE

RARAE LR (TBA ek lE. HEAX.

Y15 %¥ MDA & & (pmol/mg prot) = (Fu—Fo)/(Fs
—Fo) X0. 002XV, /V, +HAHEH TR

3, Fu: W2 % OD, Fo.% 1% OD. Fs: bR
0D, 0.002:fmA MDA #r ¥Ry MDA, Vi . KR # &
HRLml, V. WEREHEB, ml, AAPEHTR mg/
ml,

1.6.5 EHREHAE

DI iE BB e, A DR ERNE.
1.7 #ME5H%

GSH . DTNB.TBA ¥ sigma 23 87, 8 B (MDA)
HEFEERAYLERR ™R, HRIE =S
.

1.8 1EME

UV754N S5 A (LS ER 2 U BARA
7),DSPT-202 MM & CFEMMB R H 1), YQ-3
5B (L H &I H LRI ) . UNIVERSAL 32R &
ARELHH O ER EEERARD.,

1.9 HESRFF %

LRBEEHAER YR GREERR, 4H A SPSS
13. 0 SR HAT WL PEA ¢ R, P<0. 05 R RABEHE
'

2 &R
2.1 BHAXRAHKETER

EXTRASHFEGA LR, 4 F R REE %4
ABRAEEHEBEHER. S ALRME RN ,5 AKXRY
KRERLRAHAMEM ASEENEHLE, £45
EBEHEREKID.

HERERITUFE A HARMEENSEERAK
BUAEHK SHENHH B, 19 4 HARMKENS
BAREWAREEREL.

2.2 KR NBEFHE

%5 MARBERANINGS, 5 LLAKK,. A XRA
WiEFH Y EBERERE D,

MLREERTLUEL 4 RARMBEENEBEYAR
B EHERKRERE IGMEEHE,

£3 AWRNEEXREEILE—RHR

Table 3 The body weight of rats (g)
FE ke HiEH%a ik ska AL % S %R a
LL HH HL LH HHL
KB H (n=8) 127.2422.8  131.9+7.8 14154123  120,6+14.6  138.3+10.8
(before experiment)
%5 B R (n=8) 210,6426.5  227.5+28.3  208.0420.1  226.8428.8  205.8-24.0

(end of fifth week)
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Table 4 Change of the exhaustive running time of rats {min)
¥ A& % B Rk KA R HE & Sy A
LL HH HL LH HHL

71 3818 2h Bt @] (n=8)

exhaustion running time 187. 6352, 81

219. 38+29. 05

178.25+36.85 169.001+28.52 224.88+17.62

2.3 REMEE %A% X s X R B4R 4% SOD % #  GSH-
px &M CAT &% MDA 4 ¢ ¥

FS5BR, 5 LLAMK - LS, S0D iEdk &
S 4 5B % ¥ 3 & (P<<0. 001 8 P<C0. 05), 3 HH 4>
HHL 41>LH # >HL 4 ; GSH-px {E & H B § E ¥
i (P<<0.001), 3 HH 44 >HHL 4 >HL 4 >LH 4;
CAT &4 43 8 F 4 (P<<0. 001y, s HHL 4>
HHA>LH4A>HL 4 ;MDA S B X AN B EtE & (P
<0.001),H# HHLH>HH @A >LH A >HL 4. #H
AREX R ENGSBENE A, FREAR =LK
B E S A, RS A AR IE G B E R,
2.4 FEMREH X XK AR SOD % H ,GSH-
px &M CAT %4 A MDA £ ¥ ¢ %%

F6BA, 5 LLAML  £FRHAL D, SOD FEH£
41§ E ¥ B (P<<0.001), Hvh HHL 48 >HH 41 >HL
H>LH 4 ;GSH-px E¥: HH4A . LH 4l & HHL iy B ¥
4 3% 5 (P<<0. 001 5, P<C0. 05), 5 HHL 41 >HH 4>
LH#H HLA X B & 25, CAT 4 HH 4 . HL 4 X
HHL A3 8 ¥ M5 (P<0. 001 & P<<0.05),
HHL #1>HL 41>HH 4, LH 4 B 3% ¥ B/K ( P<<0. 001);
MDA & B &4 8 ¥ & (P<<0.001), H# HHL 4
>HH 4 >LH # HL 4., S A FEEX R E %18
EHEMA, BRARPEERBROAEE, FNREH
EMHE B E KR, Hd HL BEX GSH-px & .
LH &3 CAT R,

25 ARRAREEUSBARITHEL R SOD iE1E . GSH-px FH1E,CAT FE R MDA S EHOLLE— W R
Table § Compare of different methods of hypoxic training on SOD activities,
GSH-px activities, CAT activities and MDA content in liver tissues of rat

¥ i hm B4k il &A1& ki &tk 4 &4 AR 4
LL HH HL LH HHL

SOD (n=8) 98.323431.626  259.344+43 161**  152.2217.678* "  153.23748.878°  241.746:+51. 162* *
(U « mgprot™!)
GSH-px (n=8) 172.223+32.262 1369, 64483, 943" * 654, 445::50, 063" * 636, 879104, 954° *  765. 667479, 950" *
(U ¢+ mgprot™1)
CAT (0=8) 23.626+1,902  63.320+12.211"*  50.875+7.905"*  60,561-£7.722°*  80.584-£6.286° *
(U ¢+ mgprot™1)
MDA (n=8)

0. 70410, 159 1. 48410. 050" * 1.13910. 050* * 1. 456+0.172* * 1.51740.105* *

(gemol « mgprot—1)

&, *» P<0.05, * * P<C0,001 5 ¥ $. 9|40t 4%, as compared with that in LL. F R,

£ 6 KTHIREHE S S8k B AE A A SOD 71 . GSH-px 751E .CAT FEHE R MDA SRR — KR
Table 6 Compare of different methods of hypoxic training on SOD activities,
GSH-px activities, CAT activities and MDA content in kidney tissues of rat

BALI oL % 2k 40
HL LH

&4 & A 4
HHL

* R R Y T
LL HH

S0D (n=8) 66.93238,041  377.001-+48, 464° *

(U * mgprot™)

GSH-px (n=8) 525.49678.491  1136. 219+108. 697° *

(U « mgprot™?)

CAT (n=8) 53.8826.685  95.249-£10. 047" *

(U » mgprot™!)

MDA (n=8)

0. 523=+0. 260 1.92740. 029" *

(pmol * mgprot™!)

287.209+45.994" % 157.880135.391**  495.0611%35.593* "

565. 8391 34. 344 741.942+135.280" 1420.509+139. 440" *

99, 541+38, 889" 28.099+9.781" ~ 110. 853+14. 186" *

1.377+0. 106 * 1.378%0. 148" * 2.077+0.211" "

3 g
3.1 FEMEKENERXA S KR A EHYH

ALBE 5 ANARSARAREHNER, FAKX
BUAESIIGHMILIEIEMm. SHANEUAML, &
AHEBERER. AANKENGEATARKER
BFEHRVFRA-BCRUREREAEHSHEER
BN ARBENEHEESR.

3.2 ARRMRRINARX KA S B/iazhatHe 0

ALREREXN, KRB EEHEHBHHE, 5%
FNGREAMEL 4 AR M EENGRERAY L B E N %
. RARRABRENGEAAEE - S ERARESHZE
FIB B ], F738 5z B i I 18] 2 2 R Bl 6. ) K A B 48
. BHEOR—GEEF, TRZASEROYE®.,

3.3 REAMKRNGHAST X AFRAR T 4 b AR
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tAC)

EHE IR, A E 6 Wk Y gk, 3B A KB ATF4A
41 SOD ¥ BT T M 16 B 6 32 50 400 1 gt pl AR G, 3 ol
HEEASHBRABHHSPHREE. ZEH/NEHE
GE,SOD 5LBRETHHULEERHER, M KEB3#
WG, SOD SRBHMEA BRENER., AW HiEsh
HEN AR BE S —H RBUKKN SOD BHAES.

BRAFRER BT E 6 ) Mk I 25 88 65/ B
FFHa3% SOD. Ltk SOD % ) 8.3 % T %t B 41, H (i iF
SNk 9 GSH-px 1% f7 4 &5 s {8 F Me 3¢ GSH-px §& 1 #1
CAT EHHMER BB BEREKF, RSB EE
XM, Yk 40 RGBT BEA 8Uh GSH-px i ¥ 8 xd
HAMED , ESMEEFRMRE, B N% o BJEHlH
/NRAFRESR GSH-px 1A B B FEBHNR, 21 A&
A4 SOD 3§ /1 #1 CAT 35 b BE WM, % F
BN Zxt FFAE MDA S B MW, A HRE RN, EEK
Mg, L REE/DNRFE MDA S B EABEX
AN
3.3.1
¥

HENYBALRE (SOD) R R E AWK T F 8+
KA EadENE -, XM R B REN L —
L HAERREABEREFEH RO HERIENLE
(H:G)FE (O, T HO, 5 0" R X B4 RIE MR
BMBAHREC O,

FFERVGYRRBENEERT. FLBERER,
R 4 MAREENGERB1T 5 BN, 1BEsEH
), RS SODEHY B EER T HEIGER, |
t HH 3 5 163. 767% . HL ¥ & 54. 820% . LH ¥ &
55.851% .HHL 3 & 145. 869%, #R,.KE 5EFNE
RIWXS K BFFREG S SOD EH N ERB R RAEHRIHE
AR TERBFMHL SOD &4 H, HH f1 HHL E4£
FTHLMLH, X"#E5 HH #1 HHL A BN EEE S
BEREE X,
3.3.2 FREMKEN %M R & A BUAF B4 & GSH-px % #
LR A

A BF T B Y B (GSH-px) ROLE N SR
—MEERNEAIELEN MO, CHELHO S
M IREA BEH B (GSH) KR » A BB 16 B0 28 B 5 K, M T
AT HO Bk BERIEA - OH Agi &, TR
AR RSB,

AEERERER, N 4 HAREERENGEERH#TT S
JANG, GBS G %, FFEA S+ GSH-px EH B
EFVERTHENG, 24, HH ¥ 5 695. 2747% HL M &
279.999% .LH 3 & 269. 799% . HHL 14 & 344. 579% , #
7R » A% 538 3 XUE % K BURF A 41 40 GSH-px I5 1
REBRRAZH WM EA K. 748 5 FF 45 GSH-px
EESE. HH B R AN BE, Ky HHL, X a6k 5

60

ARKRANERASARFREAR SOD FHH

HH 1 HHL A 8GR MR EE S B3 RIMA XK.
3.3.3 FEBKANGERAMARFELAL CAT FHW
¥

HEA SR (CAT) af U M HAE H.O, ik
BIER O M H, O 5O, F B 350 Bk 40 M 3 i i AL S
ALY, By 1k E B ok 40 MR R 1 A o
Vi MR ME YR TIEE.

ALRERBR, N 4 HARKRENGFER#H7 5
JANG, 1 %iEshERI% , BFRE414 s CAT iGtE B %1
BTHES, K4 HH ¥ | 168. 0107% . HL # §
115.335%.LH 1% & 156. 332% . HHL 1 & 241.082%, &
A RESEE N E R KR A S CAT EHMiR
RERAEHNMEATR. EREHEAR CAT iEHHh
E. HHLHRA N BE, KXy HH, X #E# 5 HH #1
HHL AR REE S B HH#AE X,

3.3.4 FEMKENEHERASARFELL MDA 4 R &
2]

EXHERT . 25BN ERZHSEE LK,
RTA AN~ KM ERBEBELERBENEF. 5
XAERAEAE . ENBRTEEE. EHBERARE
B EATE S, ENIBGE MR R B, S A R A
RE B MR » 7 LB R o B AL oR U, IR A
(LPORZAEMEV R EMEEREERY. 52
BIREH, PO EEHRGREFTHERAEX. N8
(MDA) | & LPO A =4, K& B A SR (B1 38 R B T
VAgRE EBERGHERE., E¥UMARYRR
B B e B T R AR B BN,

ALRERBR,NAH 4 BREEENGEER#T S
RNgs, ngEsh/E A, A S MDA S B B &Y
HTHEMNG. X HH | 110. 795%  HL ¥ &
61.790% ,LH # ¥ 106. 818% ,HHL ¥ & 115. 483%, #
AR5 3B 3 DR R 5 053 3 RO E 7 K U B
HAFEEZHK MDA, REANGERBHLP=HLES
MERE AN HTEHEEAMERMT, FHlkAHEN
BE /IR, BRI = R A BN S,

MU EBIRGRATFL, &4 5 ARRERHEE
., J1BiEzh s B, FFE4 4%, HH, HL, LH, HHL #
X SOD.GSH-px.CAT EMB ¥ AN GH B EHHR, A
HREGH MDA K P& HEAVGHAB B ERE AR, X
WHEH TEHARENGAEEm L& REFBEA NS
S AT P R B 0L BOK BB NP N SR R G B K S R
FAERE R, BTN IR RS SR8 % K%
H,BRGEE HHLA>HH 4 >1H 4 >HL 41, i
AENYERSEIHX N A bR S GA th
A,

3.4 FRAKERNGEMXAKIEBART A dARMY
¥ 6
REsh  BREFZAEERTEN, FEL4E
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0% ARRIRE VISR K RUFIE 5 B SRS B dh BB R e

BHEAR . E=ENH S BARAWEHERGAEXR.
32 8 3 78 o B Bk ot L ) LA SRGETSY (L B gk B 3L
BHELEERANESRMENFEREE =L EEH
ERFELEHELHREAMMFIRRE., BHED
W XRESTHARBHEREHEHZ.2h4h k6
h B A SRR R " ALK (LPOY R, KRUE AL A
BEEA LPO BEA R X KBEHTHAtEZE S
fE41 4 SOD.GSH-px #§ 47 BT R S S BALE , i Atz
SRR KRS H A AL RS, ATIER B
.

3.4.1
A

AERERBR, N 4 FAFREE NGB 3HT 5
NG, S1giEsh 5%, BREAR D SOD Gty B FH
BTFHEIN% X+ HH ¥ 5 463. 2602, HL ¥ &
329.106% . LH 1§ & 135. 881% ., HHL ¥4 & 639. 648%, &
7 EESEFHNEREX KE T HEALR SOD FEHK#E
RBRAAZHRMEA. EREGEHHALA SODEH
&, HHL 30 R B B, Ky HH, #EREME3HNE
0030058 B AR K, i8R B 3% i B AE4EL 4R SOD TE .

3.4.2 FTRMEANFHEA AR ¥ MAL GSH-px & #
:op ]

AELRERBR, A 4 HARRRENFERHET S
NG, S135iE 3 5 BP 2, B RE 4 41+ GSH-px #& #£ HH,
IHHHL Y B E# R THE WS, KPP HHHF
116.218% . LH ¥ # 41. 189% ,HHL 3 % 170. 318%; HL
XBERER. EREEMHHN GSH-px F#: 5 |, HHL
MRS, HKh HH, HLEX S LL Mt GSH-px 1%
HEBEHLER, BE A LUK E 545 B B 4H 4 GSH-
px ISR, A LI 25 R0 B9, 1 B A3 3 SUE W BOGR
BER K, B BB 3 I ' RE A 4 GSH-px 15 4,

3..3 FTRMANGHEA M AR EM AR CAT ZH o
A

AERE R BRI 4 BRARFRERENSHEELHETT S
BNg:, higaEshia ], B kAR CAT %4 HH HL,
HHL Y B EH R TH AN, 3+ HH¥MF 76. 773%.,
HL ¥ 84. 739% . HHL # % 105. 733%; LH B E#: &
FHEY S, B 47.851% ., LH B CAT &t AR W
S REFARNLESHMBAREHNR/E, FREGRMD
BEEANBENGE B JISEELEFEPEE, T
HEREMANEX SBRAHERNES. AmENES
BENER, PR CAT B HHBEH TR X,
3.4.4 TRKAVNSEANAREHLAL MDASEW
¥

ALREERBR, N 4 AR EENGERHTTS
AN, HBEshEE %, BiEE 4+ MDA SR BHFH
BT R A%, 2 HH # fn 268. 451% ., HL #
163.289% . LH ¥ fm 163. 480, HHL ¥ fm 297. 132%.

TRBRANGSEAN AR ERA A SODFEKR S

HHL 1 HH MDA & &% HL #i LH ¥ %,

MU EBRGERTES 453 5 A 4 HARBER KK
FNG,#47 S1% 35 3 f5 B %), B E A 41 h , HH, HHL #
3\ SOD,GSH-px,CAT #E#:8H /Il 41 B E ¥ m,; HL
B SOD. CAT ¥ ¥ 8¢ % 2 45 1 B 3% ¥ 1% b . GSH-px
X B E AL LH # SOD. GSH-px iEH8 % Al gty
BEEMM.CAT FHBEEHRK. B8 KE NS4
MDA A FREENGA B EEYE. XTEH TALAMK
G HmEFELR REFENNRELBTEERY
LK B E R, B R ERAEMA B
E,SBEEMENEHERAMELRGEEEIGEME,
H##4RE HHL 41 >HH 4 >LH A f HL 4. d
B EES5EFH TR EHERALELRGAE B
3 P

4 H

FAERG. AR, KA W 50w A R AR I
A, WU BEHMIER 1852 30 /5 B 2 e A0 B E R A
PRI, BNERMEERES ™M E hE,
RBOFMELEBEARS B d 2R RS B8 w a4yl
GmE, HRASEsx ah BB RS EHCRGH thE
M.
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