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ME: B IR S0 8 AR B A 2 R G0 AR s e B LT REALH . Ak K80 B
C5TBL/6 /IR BBEHL /3 1E 20 WA N A SR e R i 2, 20 20 H . BRI ZH e S Al v A1 s 7 2
INRAT TS T 1-H 3542531 2 3 6-PUSILIE (MPTP) 30 mg - kg™ ' A 0.6 mL A= BHER 7K 8 s 3 5 12 7 001 4 255 /1N
FRURBETRY | T /N BRUIE 1 S AR B R 7K 0.6 mL, B H 1 IR, 3ESE T do SR & )5 AL S A | v 77 i 21
INEAY B2 T AAL T 2 150 250 mg - kg ™ A 0.2 mL AR FRER K A s T AT, IE R 4L BERZ /N B4 T 0.2 mL
AR KB I T S H LR S 27 Ao NRURSERT R H IR & . 4305 TR TEST MPTP J5 (955 1.7 .27 KR
FAW S 25600 545 /N ROK 2 3 S o AR RS MPTP J5 55 27 RALSE/ N RIBUR ALY, R ARG - e Je i 524 41
/NG L 2R T SCTRAAR AL B 28 TR A 0 5 b €0 A6 0 4 270N B 41 2 v 8 AR B A (SOD)) 3 JE 8 23 e i
(GSH) A Ik H kit 4 Ak M i ( GSH-Px) e T 1% (MDA) & 8 , A o B A% 1 BR A 1) dUTP Bk 11 AR S b 1 0 2 3254
T 4 2H /)N R ZH 2R A0 M PR T A% 20 , Western blot A6 4 2H /)N ERAK ZH 21 Keleh #EIR S A I BEAHOCHE 1 (Keapl ) (B
K FLLA0M R -2 FHOGIRF 2(Nef2) UL NITT (ARE) B R IA . S8R IEREHT, 4 2/ BUA BT i LR 25 5+ 040
HEER Y (F=0.214,P>0.05) ; 315 5.9.,13 .17 .21 .27 d,4 /D RIATR & L2 R A S X (F=1.057,
1.087 .1.344 .5.374 3.582 6.274 ,P >0.05) , Ho P R 20 K S Ak vy S0 0 700 i 4/ BRUAS B IR T IR 4L (P <
0.05) , %Ak 15 Z AR i 2/ BUMAR B o TREBUAL (P > 0. 05) 5 Ay 2 e 77 4/ B RS 5 17 .21 .27 Rk
i SR LA 2 = (P < 0.05) 5 S04k 3% S0 i R i AL/ BRI S5 56 27 R & TR =4l (P <
0.05) , ARKFES MPTP 555 1 JGE , BRI /NFUK T2 sl 2 B 35 T IEH 41(P <0.05) 555 1.7 Kif, A %S
A e 7R e 2/ BRUK V-3 2 B s SN2 L3522 S JE e 1243 L (P > 0.05) 555 27 RIS, EAL 5 S04 o 77 B 4/
IR ZK P2 Bl B K TRETUAL (P < 0. 05) s RUCHES MPTP J5 55 1.7 .27 K, BAL T S 0805 7 i 21/ UK Fi2 2 85 5
TR B 22 S g2 # (P >0.05) o AR MPTP J5 55 27 K, BRI K S Ak 08K | e 571 ek 4/ B
RN TIE R 4L (P <0. 05 ) 5 S84k SO0 o 70 f2E 40N BRI ZH 2R 4 B 40 1 IR TR 2 (P < 0. 05) LAk
R ) e 2 /)N Bl A 2EL 2 A0 A5 45 R A T AR o S AR R 2 (P < 0.05) o 4 A1/ BUIG 2 24 H SOD |, GSH-Px
GSH MDA A%} ik W22 R A G it 2= B L (F =11. 374 10. 925 .6. 688 9. 346, P <0.05) , 5 IEH 41 [b 4%, f
20 KA S | R R AL/ BRI 412 SOD (GSH-Px (GSH % 4t I 35 P A%, MDA 55 3 g 33 &5 (P < 0. 05) 5 4 fb vy
SR 2/ R ZH 4L rf SOD \GSH-Px (GSH MDA X 3k & H#I R A28 7 KRG H  L(P>0.05) ; 44k
TS /NN LU SOD  GSH-Px (GSH AHX} 235 5 8 2 1 T AL R AL AR 7 41 (P <0.05) , MDA X3
PR BT AR R A R AL (P <0.05) . SIERA L, BRI A b S AR = 70 200N BRI 2 2 40 e 1
R FETHE (P <0.05) 5 SHORIZ LA, AT SR e 70 ek 2070 U 2 22 40 i 0 5 B 3k (P < 0. 05) 5 5% 4k
i SRR A PR, i 7R S 2/ B A A TR R (P < 0.05) o 4 2/ B 22 Keapl (Nrf2 \ARE 25 1
FRIXWEZERAGITFE X (F=10.954 8.241 10. 699, P <0.05) . 51EH 41 L5, BB ZH T A A0 S A1G L s )
/N UIRNZHZU Keapl 85 (AR 35 5 25 FEAK, Nif2  ARE 45 AR 3235 B 35 T (P <0.05) 3 AL 2 IR
F /N2 Keapl (ARE (Nef2 25 IR R 3R 5K 2 AR A28 S oGe 1124 2 L (P > 0. 05 ) 5 SR 2H 4 Ak
SRR A PO, FAL T S 005 70 i 2/ BRI 2 21 Keapl 2 R X 265K 1 1 35 AR, Nief2 | ARE 25 1A X 3R 58
HRFETEG(P<0.05), &5 A SRR AR 4 2R/ B A b 28 28 8 SR A IR, A T AT RB S
s Keapl/Nif2/ ARE {5 538 %5 VE K A 1Y

KB . AT S0 0B AR s S Keleh FERRAUEIN A OC IR 1T L/ RZ R LA &R -2 AHOCIH 7 2/ 30 4
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Effects of oxymatrine on oxidative stress of central nervous system in Parkinson mice

SUN Bing' ,XU Yuying’

(1. Department of Neurology,the Third People's Hospital of Luoyang , Luoyang 471002, Henan Province, China ;2. School of
Basic Medicine ,Henan University of Traditional Chinese Medicine , Zhengzhou 450000, Henan Province ,China)

Abstract: Objective To explore the effect of oxymatrine on oxidative stress of central nervous system in Parkinson
mice and its possible mechanism. Methods Eighty C57BL/6 mice were randomly divided into normal group, model group,
low-dose oxymatrine group and high-dose oxymatrine group,with 20 mice in each group. The mice in the model group and the
low-dose and high-dose oxymatrine groups were injected intraperitoneally with 30 mg - kg™' of 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine ( MPTP) which was dissolved in 0. 6 mL of normal saline, and the mice in the normal group were
intraperitoneally injected with 0.6 mL of normal saline ;once a day for 7 consecutive days. The body weight of mice in the four
groups was measured daily before execution. The horizontal movement distances of mice in the four groups were measured by
open field experiment on the 17" and 27" day after the last injection of MPTP. On the 27" day after the last injection of
MPTP , the mice were sacrificed and the brain tissues were taken. The neuronal damage in the nigrostriatal tissues of mice in the
four groups was observed by hematoxylin eosin (HE) staining. The oxidative stress indexes of superoxide dismutase (SOD) ,
reduced glutathione ( GSH) , glutathione peroxidase (GSH-Px) and malondialdehyde( MDA ) content in brain tissue of mice in
the four groups were detected by colorimetry ;the apoptosis of brain tissue of mice in the four groups was detected by terminal
dexynucleotidyl transferase-mediated dUTP nick end labeling;the expressions of Kelch-like epichlorohydrin-related protein 1
(Keapl ) ,nuclear factor erythrocyte line-2 related factor 2 (Nrf2) and anti-oxidation response element ( ARE) protein in brain
tissue of mice in the four groups were detected by Western blot. Results There was no significant difference in body weight
among the four groups before modeling( F =0.214,P >0.05). There was significant difference in the body weight among the
four groups at 5,9,13,17,21,27 days after modeling (F =1.057,1.087,1.344,5.374,3.582,6.274;P >0.05). The body
weight of mice in the model group,the low-dose oxymatrine group and high-dose oxymatrine group was lower than that in the
normal group (P <0.05) ;there was no statistic difference in the body weight of mice between the low-dose oxymatrine group
and the model group( P >0.05) ;the body weight of mice in the high-dose oxymatrine group was significantly higher than that
in the model group at the 17" ,21™ 27" day afier the last injection of MPTP ( P < 0.05) ; the body weight of mice in the
high-dose oxymatrine group was significantly higher than that in the low-dose oxymatrine group at the 27" day after modeling
(P <0.05). The horizontal movement distance of mice in the model group was significantly shorter than that in the normal
group at the first day after the last injection of MPTP (P <0.05). There was no statistically significant difference in the horizontal
movement distance of mice between the low-dose oxymatrine group,the high-dose oxymatrine group and model group at the 1*,7"
day after the last injection of MPTP (P > 0.05) ;the horizontal movement distance of mice in the low- and high-dose oxymatrine
group was longer than that in the model group at the 27" day afier the last injection of MPTP (P <0.05) ; there was no
statistically significant difference in the horizontal movement distance of mice between the high-dose oxymatrine group and the
low-dose oxymatrine group at 1*,7" 27" day after the last injection of MPTP (P >0.05). The damage rate of brain tissue cells
of mice in the model group,the low-dose oxymatrine group and high-dose oxymatrine group was higher than that in the normal
group at the 27" day afier the last injection of MPTP( P <0. 05) ;the damage rate of brain tissue cells of mice in the low-dose
oxymatrine group and high-dose oxymatrine group was lower than that in the model group (P <0. 05) ;the damage rate of brain
tissue cells of mice in the high-dose oxymatrine group was lower than that in the low-dose oxymatrine group (P <0.05). There
was statistic difference in the relative expression of SOD, GSH-Px,GSH and MDA in the brain tissues of mice among the four
groups (F=11.374,10. 925,6. 688,9.346; P <0.05). Compared with the normal group, the relative expression of SOD,
GSH-Px and GSH in the brain tissue of mice in the model group,low-dose oxymatrine group and high-dose oxymatrine group
were lower, and the relative expression of MDA was higher (P <0.05). There was no statistic difference in the relative
expression of SOD,GSH-Px,GSH and MDA in the brain tissues of mice between the low-dose oxymatrine group and the model
group (P >0.05) ;the relative expression of SOD, GSH-Px and GSH in the brain tissue of mice in the high-dose oxymatrine
group was significantly higher than that in the model group and low-dose oxymatrine group,while the MDA relative express ion
was significantly lower than that in the model group and low-dose oxymatrine group (P <0.05). The apoptosis rate of brain
tissue of mice in the model group,low-dose oxymatrine group and high-dose oxymatrine group was significantly higher than that
in the normal group (P <0.05) ; the apoptosis rate of brain tissue of mice in the low-dose oxymatrine group and high-dose
oxymatrine group was significantly lower than that in the model group ( P < 0.05) ; compared with the low-dose oxymatrine

group , the apoptosis rate of brain tissue of mice in the high-dose oxymatrine group was significantly lower than that in the
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low-dose oxymatrine group ( P < 0.05). There was statistic difference in the relative expression of Keapl, Nrf2 and ARE
protein among the four groups ( F = 10. 954,8.241,10. 699; P < 0.05). Compared with the normal group, the relative
expression of Keapl protein in the brain tissue of mice in the model group, low-dose oxymatrine group and high-dose
oxymatrine group was significantly lower, while the relative expression of Nrf2 and ARE protein was significantly higher
(P <0.05) ;there was no statistic difference in the relative expression of Keapl ,Nrf2 and ARE protein in the brain tissue of
mice between the low-dose oxymatrine group and the model group (P >0.05) ;compared with the model group and low-dose
oxymatrine group, the relative expression of Keapl protein in the brain tissue of mice in the high-dose oxymatrine group was
significantly lower, and the relative expression of Nrf2, ARE protein was significantly higher (P <0.05). Conclusion
Oxymatrine can effectively inhibit the oxidative stress response in the central nervous system of Parkinson mice, which may

occur by activating the Keapl/Nirf2/ARE signaling pathway activity.

Key words:

oxymatrine; Parkinson disease; oxidative stress; Kelch-like ECH-associated protein 1/nuclear factor

erythroid-2 related factor 2/antioxidant responsive element signaling pathway

P14 % 5 ( Parkinson disease, PD) X FR 7= Bil ik
BT LB 2 RGBSV , 2 000 T T AR
B, I PR B iz 3 D B A i Lk P A= L UL PR i
HA RS REN  phFE IR L2 AR, PD
RIFREBAE LT B R IZBEPIER ™ E R,
AR, 25 B R AR R OB B A Fn 2
Fedn' . PD AL RS TR BB
RIS LR A T e B i 24k AL (oxida-
tive stress, 0S) J 48 i 2 i B A 4 ML P 1245 67
0S & 48 HLAAR 52 BRG0P 40 B H 2
(reactive oxygen species, ROS) , S Ak ¥ 00 Vi 54 1 &
TEART P AR RS, 30 ROS FEMR N & B, AT 51
AL LR . BFFE R, Keleh FEFFE AN
JEAH ¢ 2 [ 1 ( Kelch-like ECH-associated protein 1,
Keapl ) /#Z T4 48 £ -2 A1 A F 2 (nuclear fac-
tor erythroid-2 related factor 2, Nrf2 ) /L 48 4k )2 i JC
{4 (antioxidant responsive element, ARE ) {5 5 i I J&
JETEANAL A OS S0 Y o B ik =z — 0, ks
ZHARE SR, S Y SR 28 v A Yy ey 22
AR A PR EEEIR PR PRS2
FZERG P, BN RN . AR5 R, 4
Ak 2B R ik 1 R A DG ARG A AR ( glutathi-
one peroxidase , GSH-Px ) [ P4 U725 40 T PN 9 OS, M
TR AU 3, AE T 040 A B 1 SR A 5 5
AETTIE I 4% Keapl/Nif2/ ARE {551 % A 50 4R
TRAVER . PRI ASBIFE i Ao 7 4 AR /D BB, R
TR v 2 B8O B 48 2R/ B X P 28 R 48 Keapl/
Nrf2/ARE {553 B& 1 %200

1 #R5FE

L1 SRIGEhM 8 JE U R A A M A 1
C5TBL/6 /NEFR 80 H K&t 18 ~23 ¢, [t 5t

Yl ARSI S HOR A R B /N Bt S : SCXK
(31£)20130001 , T & 5 45 1iE5- : 11400700139332,, 5%
B HT TR 20 ~25 °C R BE 60% ~70% 1) ¥ 5 v
WL SR 1R, A H EEOR R oK, A
L858 80 HUNRBBEL 23 Oy 1 4 AL 20 e 4
A SR R A, B2 20 HL

1.2 FERAFSKE HAESHE A LR EICR
i 24 M0 46 AT R ) 1-FH B4R -1 2.3 . 6- DY Stk
B¢ ( 1-methyl-4-phenvl-1, 2, 3, 6-te-trahvdropvridine,
MPTP) Wy [ 35 [ Sigma 2% 6, 9 ARG 20
( hematoxylin-eosin, HE ) ¢ & Mg B b 52 R £ B 4%
A BR 2 7], GSH-Px i %8 1k ¥y B L 1 ( superoxide
dismutase, SOD ) | 1A J& B A bt H ik ( glutathione,
GSH) . A —J#% ( malondialdehyde , MDA ) #6372
W 8 P A ) DRI ST BT 2R o O SRR Y R e
R/ S 89 dUTP 5l 112K 3 bR 30 W 78 ¥ [ terminal
dexynucleotidyl transferase ( TdT ) -mediated dUTP nick
end labeling, TUNEL ] 7 &4 B 35 [ Roche 2\ H],
sk B R ( bicinchoninic acid, BCA) & H = -4
R & B 56 [ Bio-Rad 24 W, 4 B 5e B 41 1A
Keapl \Nif2 \ARE | 4 Z: B2 H 1l B 1 00 ( glyceral-
dehyde phosphate dehydrogenase, GAPDH) Il H 3
Abcam &), ST PE G R T UE B (radio-immunopre-
cipitation assay, RIPA) Z4 R B Eig23 =~ K4
FARA RS A PL-1002E HL K- [ B -1 Mettler
Toledo /A H] , 7T60CRT YOG EE ST WG EETHHI A
PO RGBT A FR S 7], S415R md i R B O
FI7 % Eppendorf /3] ,Mini-PROTEAN Tetra /NI B
VKRS NS ENRE N B 5[ Bio-rad 243 7], £1 55 U] F
B AT B JBKPLUIE B 75 Leica A7), CKX53 ¥
W B B H 7R Olympus /7] ,CMax Plus CMax Plus
bR H 3£ E Molecular Devices 23] o
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1.3 Fi&

1.3.1 Zh¥iE8s& BRI A S0 &
FISEAL/N R 433 45T 30 mg « kg™ ) MPTP A
0.6 mL AEHE K PG ST, B H LIRS T d;
TE A/ BRI Js T S A PR ER K 0.6 mL, B H 11K,
LT do 457 MPTP 7 d J5, B AR 55
Dy B AR B i A R R T R R
SAEI A S H R I A A AR/ R AR T 28 B
1o S BRIEEST G, A S 08I L 77 B 2/ R
AR T B AL T S8 150,250 mg - kg A
0.2 mLAFRER K o IS s 1 5, 1 % 41 B A 4 /N B
BRI T 0.2 mL A4 FRERKIE 4T, 94 H
1R, &L 27 d,

1.3.2 4 ANREREVNE MNEHRFTFRER
/NERARFERT , B H 35 = 9:00 P71 s i 5 AR R
HL P R FR i 4 A/ BRI AR B

1.3.3 B3NN E 4 H/RBKFIEFNES
SBITFARUES MPTP 5055 1.7 .27 KRV
SEHINE 4 dH/N B KB Bl EE B R AN 7 B AR AR
il BCAY W37 (100 cm x 100 cm x40 cm) & T % K
WNRE T 3 #1310 min, ffi ] HDR-
CX450 BT 208, ] Smart virsion 2.5 %
(B RRERRHE AT BR A 7)) BRERIE 5% /N B 10 min
W7 /NS 3l S B

1.3.4 /INBERALEM AKRES MPTP 5195
27 K10 g - L7 B 240 (50 mg - kg ™) G i
SRR/ B K/ BB AN EM , B T8 i) A= 2R
IRIEATCoMEREVE | B 28 A8 B 6, O KA
W22 N 7E 40 g - L7 22 3R HE A v R
24 h, R B 2B (R 43 81 70% .80% . 90%
95% 100% ) 7K , — F 2R [ 5, A W A0 35 A ok
W PRAE T - 80 CUKARFEHI o

1.3.5 HE £&MNE4 A/NREALMEIRGE
B4 AN R BN P EZ R S um 197 B
VIR, 2 Z W 2R B0, 6 B & B (AR R 43 %1 100%
90% 85% \10% ) 7KAk., H AR/K 0PPE 2 I, K 20 s,
A FRANE Y IR 5 min, [ RKPE S min, & F
B % R CBE10 s, A RKMPE S min, & T
PRETGEIIRIEL S min, K Yk 20 min, B 5 £
(R 870% 80% 90% 95% 100% ) Fi1 — HI %
WA, H R B B F . ] CKX53 3157 55 1l L2 ik
L LUR T BCIR AR #2270, H BUAZ [ 45 & Ol #il 20T
A, TR b A 2 o0 BECR SZ A 20T

B AR = Z P LRV W4T B X 100%
HoH 3 ASHREF, IRUAEL

1.3.6 tb&EZEKN 4 H/NRKELRF SOD,GSH,
GSH-Px MDA &8 /3l 4 20/ A Il A 2H 28
0.2 g, A 1 mL RIPA 2K, 7E vk & b B 2
A BRHEEE 12 000 ¢+ min ' B0 15 min, B R
WS . T L a3 e B0 6 i 20 BR ] CMax
Plus CMax Plus [if#r41¢ 4 B4 450 420 412 532 nm
WAL 52 ik 21 2 5] J 6 HE AR, T3 SOD  GSH
GSH-Px & MDA & &, HEMHXRIKE = [ (W&
L' B F - ) BRZH WO BE D) / (b M 4 W ' A -
25 N MOGEEMED) ] > i it W B2/ R AR AR 2 1 ik
JE. e 3 W, U,

1.3.7 TUNEL F&NE 4 H/NFRKELA P A
BTER 4 /DRI R BZIE S wm 1)
ISR, 1% BRUERE 5 25K #5147 TUNEL % (5 35 45
I, A NG S O, Bk V) BERLIE S 4>
FLET , DAt 303 48 €5 5007 240 i TUNEL FH -4 40 ffd
R T4, 5 € 200 Ak D 20, R A T3 =
T4H/ IEH A0AE x 100% . MEE 5 SET , BU4ME
1.3.8 Western blot ;£ 4 2B /\FR X 2H 42 b
Keapl Nrf2 ARE EH%IE L 60 mg A7 4l
21, A 600 WL 24, 76 7K 250 T WHE 2 min,
#'% 30 min, 12 000 r + min "' B0 5 min, B 10 pL
B ¥R IR BCA 25 1 SR & U B AT 1R
F CMax Plus CMax Plus A4S0 5 &8 H R .
B4y BV 5 x Lodding buffer,95 C /K5
& 10 min, {ARWVHG BT -20 CrkAi& M. W
20 pg PR EREZZMRIR &, AT T b AR AR IR
B IR N A T Jg 5 PG HL Uk 73 9 (100 V80 miin ) , Hi 5%
ZAHIRET 4 3R 5 (300 mA (50 min) , JiITA S P %
HIEE 2 h, YRS A —¥T Keapl (1 2 500) (Nrf2
(1:500) . ARE (1 : 500) Fl GAPDH (1 : 2 000),
4 CHEIRBEE R, VRN IS I AR LAY 1L =51 50 3R
MR AR I — 50 (1 £ 2 000) , EiRFE 1 h,
FEIRME AN 200 L AR, % R B,
BER SR ARG AT IR, SR Tmage J BAF70Hr 45 2%
IR, AT KB S5 NS 8 K B Y
FE R AR RGA R, SEIn i 3 W, IUSE,
1.4 ZritZEsiE W SPSS21. 0 B 1481141
B, i OB DA SRR = R 25 (& +5) 3o, 2H 1] LA
K ¢ K, Z2 4] LU ORI A R T 22 0 i, P <
0.05 hEFAGHFE L,
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2.1 4ANMRERELE 459K 1, G4
/NIRRT LR 22 R g it 22 B L (F =0. 214,
P>0.05), ##E)55.9.13.17 21 27 d,4 4/hEik
i L A Gt F L (F =1.057.1. 087,
1.344 5.374 3.582 .6.274,P >0.05) ; H P 1 4 J%
1 4ANRERELR

FAE SR E R 2D BRUA T R IR T IR 4, 2
FAGE R (P <0.05) s Ak S0 20/ R
IR SR i 2E e (P >0.05) 54
SR A NSRS 5 17 21 27 KRR &
BEE TR, 25 G504 (P <0.05) ; %4k
TSR AL/ RIS S 5 27 KA 2
TAGRELL, ZRA G2 E X (P <0.05)

Tab.1 Comparison of body weight of mice among the four groups (x£s)
15 , : IbIite : : A

S il LIRES #$9 K 13 K 1T K 21 K 2T K
Ew4l 20 20.16 £0.92 20.59 +0.36 21.13 +£0.51 21.91 +£0.54 22.51+0.38 23.18 £0.76 23.61 £0.52
TR 20 20.03 £0.21 18.13 +0.42? 17.72 £0.32% 18.16 £0.89* 18.67 +0.62* 19.17 £0.77% 19.31 £0.59¢
AAESIRE 20 20.28 £0.74 17.94 £0.42° 18.09 £0.78* 18.36 £0.37% 19.83 +£0.35% 20.12 £0.24* 20.12 +£0.49*
FRFESMAHRELA 20 20.030.67 18.23 £0.87° 18.65 £0.44° 19.13 £0.98* 20.77£0.21®  201.21£0.26"  21.76£0.37**
F 0.214 1.057 1.087 1.344 5.374 3.582 6.274
P >0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T SR A AP <0.05; SERA AP <0.05; STAILA HBP <0.05,
2.2 4ANRYFERKTEEIHERFILE %4
LR 20 ARYGEST MPTP J5%55 1 R, A2 /N ERK
ViEa B R TIERA, ZRASIEE X
(P <0.05) . RS MPTP J555 1.7 K, A5 S0
IR AR 2N BRI K T2 2 B8 SRR L2
TGe# RSP > 0.05) s ARIRTES MPTP 52527 K,
FAL T S A 2N BRI 7K P Bl R T

R, 22 A Geit i (P <0.05) o RIS MPTP
a5 1.7 27 KAy Z00E 0 240/ R K-z 5l
s SAGH R s R G (P >0.05)

F2 4HNMRKFESHHESEER

Tab.2  Comparison of horizontal movement distance of

mice among the four groups (xxs)
KPR B /m
A5 n P 15 P2
F1XR H1R 5§27 K
EHA 20 41.13+6.49  40.26+3.01  42.3112.21
AR 20 32.29£5.21°  34.31+0.89° 26.51 £2.63°
FESHIGIEL 20 37.25+7.96  36.64+5.98  35.31£7.39%
GESWEREA 20 39.62+13.07  37.83:5.86  38.75 +6.48"
F 6.245 3.041 4.849
P <0.05 <0.05 <0.05
T SIE R AP <0. 05 5 SHIIA AP <0.05,
2.3 4A/NRRALMBIRGELE RILE L,

T AL B K AR A S I s 70 B 2L/ BRU 41
GUR AR 753 50910 0 (25.75 1. 11) % . (66.75 =
1.03)% .(48.75 £0.95)% ,(32.00 +0.91)% . 157
AN S R AN BRI ZH 2R A0 45 5 3%
HTIER A, 2R A G AR (P <0.05) ; A fb
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Fig.1 Injury of brain tissue cells of mice in the four
groups ( HE staining, x 400)
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Tab.3 Comparison of SOD, GSH, GSH-Px and MDA contents in brain tissue of mice among the four groups (x%s)
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Fig.2 Apoptosis of brain tissue of mice in the four groups( TUNEL staining, x 400 )
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Fig. 3  Expression of Keapl, Nrf2 and ARE protein in

brain tissue of mice in four groups ( Western blot)
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Tab.4 Comparison of relative expression of Keapl, Nrf2

and ARE proteins in brain tissues of mice among the four

groups (x%5s)
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