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25T 0 0 s 7R e 2H A AT Dy 2 S I P i UK S B A5 4 R R HE SR IR A5 4 W WA N (P < 0. 05) |, JICAT B[R] B & 9 b (P < 0.05) ,
MyE A Cys-C =W BN (P <0.05), 1 NSE & 1 W] & > (P <0.05) ; SUK & 1 SOD 7K - Fl GSH-Px 7K ~F- B & 3% Jin
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Effect of Modified Shaoyao Gancao Tang on MPTP-induced Parkinson’s Disease Model Mice

QIN Shao-chen, WANG Ai-mei” , LI Ruo-yu
( The Hospital of Shanxi University of Traditional Chinese Medicine, Taiyuan 030024, China)

[ Abstract] Objective: To study the effect of modified Shaoyao Gancao Tang on 1-methyl-4-phenyl-1, 2,
3, 6-tetrahydropyridine ( MPTP) -induced Parkinson’s disease model mice. Method: The sixty C57/BL6 mice
were randomly divided into normal group, model group, Madopar group (50 mg-kg ') and low, medium and high
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doses modified Shaoyao Gancao Tang (1, 2, 4 g-kg '). The modeling method was to intraperitoneally inject
C57/BL6 mice with MPTP (40 mg-kg ') once a day for 7 days. Except normal group and model group were given
normal saline daily, drug-administered group was intragastrical administered once a day, and the third day after the
drug was administered according to the above method ( except normal group). The behavior of each group of mice
(climbing test, swimming test, and tail suspension test) was examined up to 15 days after administration.
Subsequently, the levels of Cystatin-C ( Cys-C) and neuron-specific enolase ( NSE) in the serum of each group
were detected by enzyme-linked immunosorbent assay ( ELISA). The levels of superoxide dismutase ( SOD),
malondialdehyde ( MDA) and glutathione peroxidase ( GSH-Px) in stiriatum of each group were detected by
spectrophotometry. The protein expression of a-synuclein (a-syn), tyrosine hydroxylase (TH), B lymphoma-2
gene (Bel-2) and Bel-2 related X protein ( Bax) in the striatum of each group was detected by Western blot.
Result; Compared with normal group, the swimming experiment scores and suspension experiments scores in the
behavioral experiments of model group mice were significantly lower (P < 0.01), The climbing time was
significantly increased (P <0.01) ; the serum Cys-C content was significantly decreased (P <0.01), serum NSE
content increased significantly (P <0.05). SOD level and GSH-Px level in striatum decreased significantly (P <
0.01), MDA level in striatum increased significantly ( P <0.05), TH and Becl-2 expression in striatum were
significantly decreased (P <0.01), a-syn and Bax expression in striatum were significantly increased (P <
0.05). Compared with model group, the scores of swimming experiment and suspension experiment in the
behavioral experiments of Shaoyao Gancao Tang group and Madopar group were significantly increased (P <0.05) ,
while the climbing time was significantly reduced (P <0.05). The serum Cys-C content increased significantly
(P <0.05) ,the serum NSE content decreased significantly (P <0.05). The SOD level and GSH-Px level in the
striatum increased significantly (P <0.05), while the MDA level in the striatum decreased significantly (P <
0.05). There was also a significant increase in TH and Bcl-2 expression in the striatum (P <0.05), «a-syn and
Bax expression in striatum were significantly decreased (P <0.05). Compared with Madopar group, the scores of
swimming experiment and suspension experiment in the behavioral experiment of high-dose group of Shaoyao
Gancao Tang were significantly increased (P <0.05), while the climbing time was significantly reduced (P <
0.05). The serum Cys-C content increased significantly (P <0.05), while the serum NSE content decreased
significantly (P <0.05). The SOD level and GSH-Px level in the striatum increased significantly (P <0.05),
while the MDA level in the striatum decreased significantly (P <0.05). There was also a significant increase in
TH expression and Bcl-2 expression in the striatum (P <0.05), while a-syn expression and Bax expression in the
striatum were significantly decreased (P <0.05). Conclusion: The neuroprotective effect of modified Shaoyao
Gancao Tang on MPTP-induced Parkinson’s disease model mice may be achieved by inhibiting oxidative damage and
apoptosis.
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Py 5t (ROS ) i 531 50 25 117 5 S50 40 JHL ) 8 I 5 A 48 1
U AT, TN 4 Y R A A, A R
W AL (SOD) |, 45 bt H ki 481k ¥y i ( GSH-Px )
5T RN N B AN B ROS™ L ARSI R Y 1-H k-
4-45E-1,2,3,6-PU ML WE (MPTP) il £ PD A58 /)
BRI TN B, R AT 25 H 3 s PD AR A /)

FUAE B AL o
1 ##
1.1 #4% MM C57/BL6 /MR, 60 H, {K &

(25 +2) g, I VH ER R S5 sh W ho 2 43 17
ATHIEE SYXK (7% )2015-0001 , 4l 35 F 111 7 [ £} k2%
SPF R sy S %, R SRR (22 £2) C 0B K
(55 +5)% , 3 HIREFEH B OK, /N B R v
3d JEHEAT SR, Sh W R AE AT S Ll P BE R R A B
YIHE P ZE B 2 T o

L2 2y 5K 20 (LiEY RH A H RS
A, E 25 5 H10930198 ) ; MPTP ( 2% [ Sigma /3 7 ,
15 M0896) 5 /)N Bl 2 e 2 2 £ 1 Tl 41 ot 59/ I 490 3% -
C(Cys-C) ,/INEUM 257 S5 1 945 T AL T ( NSE ) g 15 B2
JE W B 7 ( BLISA ) 3 ) & (s £ AW TRA
R &\, it 5 4 % & CSB-E08386m, CSB-
E07962m) ;SOD, J§ — % ( MDA ) , GSH-Px Il 5 iz %
& (e Y TR ST BT, it 5 43 30 2 A001-3,
A003-1,A005) ; Bt a-syn FUAA , bt ik =R 5 1L Tl
(TH) HiA, bt B ik L 40 098 -2 3L A (Bel-2) Bk,
Bt Bel-2 A5G X H F (Bax) UK, S0 UE & H
(tubulin) Ht 44 F1 112 $T G BOR o 4816 9 8 (HRP)
FrRic e ek 8 H (Ig) G Bl (3£ Abcam 24 Al it
B 3 Sk ab1903, abl12, ab182858, ab32503,
ab59680,ab7090) ; RIPA Z4f# Wi , BCA 78 [k & I 2
R0 &, SDS-PAGE %E it i 1 i 77 & , SDS-PAGE H
VKW, 8 BB, B ATV, — 0 i B (38 = R AR
Y R #F 5E BT, it 5 43 5 i POO13B, PO012S,
POOI2A, PO0I14A, PO021A, P0023B, P0023A,
P0023D) ; ECL b 2% & O (35 8 Bio-Rad 24 ], it
2 170-5060)

1.3 fU#%  3K30 AU i i il 25 0 AL (3E 1 Sigma 24
#l) ;T25 basic /3 B HL (1% [& IKA 7\ 7] ) ; Multiskan
MK3 EUfiR 1Y (52 E Thermo A ] ) ; AE-200 B HL 43
B RV [ Mg 4 - 46 0] 2488 ( B ) A PR H]) 5 Mini
Trans-blot B HE Jk 2 B & FE B3 B ChemiDoc XRS +
RG22 R OE UL (32 Bio-Rad 4 F]) o

2 Ak
2.1 ZiWiils AT R B R A R A
15 ¢, FF 2 FHRR4S 9 g, FIBE AT 45 12 g FILE4 Tk
18 gZH i, Je ¥R 124 20 min, fITZK AT A 2 IR, 56 1 K
T 10 fEEK RE 1 h B H 2R 5 o U 250 5
2 REHN 10 fE K, & 1 h 2 GG T, ik
MEFEZ L gomL ™ PSR, ERPy
PROR T T L v e B 2 B B R R B, 28 1L P R A B
B T =[5 24 0B 5B 36 0 3 AT 4 Y R IE o
2.2 K 60 HUNRUBEHL b IEH 4, BEA A,
KL (50 mg-kg ™) FIAT 25 H F s Mg
PR (1,2,4 g-kg™') o K C57/BL6 /N BRI B
FEGT MPTP (40 mg-kg™') ,BE K 1 R, # 4L 7 d, il %
PD /N RS HY UL £ A5 R 5 /0 BRAT R RS /N BT
B RE 10855 2 W B AR R L R OE R 4 R R 4
BRMERAMEKI, A REE 1 AN
Y REZG R 3 K e bR Ty kA (BR IE 4l
Hh)LEREG 15 A JE MUK DN 25 A /N BRI AT ol 27 S
(EFFSE 56 2 RS MUK S8 ) o AT H &g m
WA SE 2 M R AR IS PD NERS O MR
B I PR 45 S0 A
2.3 KA /NRAT R AR
2.3.1 JEAFEEE K50 em, AR 1 em A ERATAE
Jp /N ERSE S FHCHF o ¥ H AR 2 em (1Y 36 5K 2R/
B [E] 22 75 CAT 1Y T0 o , TE AT F 98 58 5 )2 B2 FH R A
PLB 1k /N B AT o 78 A FT 3, & 21 /0 BRU 3 7 1 A
FRE R G R HAT L WRICHF I, H 3% 15 X
SRS R AT R DU o A I R AR H /N B &
ERIGUAE [ R, LA/ BROSCHT B 2 il #T i F &
AE 58 4 K, il &/ BRUR 58 4 K @ /9 1
), & H/NEE ZCAT 3 W, B H/N B3 E
HAT 5T o
2.3.2 EREEE A/ RS N R SR 4 R S B
K2 NRWETNEHE T WK F&RL (|
2 1 mm, FEHLTE 30 em) f 8 10 s, FLEEE 15 K4
LA e AT RN o PE o An ME AN, A2 TR Oy
10 s, 7652 3 B 18] py /0y B W 0 JICIIAE: 4 @ 4 il
34 NEH—FIIMESRLE 2 4, /NR P E R
PR E & B L] 1 4y, /NREIEIC 0 0110,
2.3.3 UEUKSEE ¥ 20 cm x 30 em x 20 cm HL A&
() 7K 6 AR R SE B VK AR o S 30 I I DK AR TR K IR
10 cm, K Ry (22 ~26) CHIER K, S5 5 FF 46 B,
PN BB A K. VA fE A0 R, 32 3K B R R
10 min, 7€ 52 & B5F 0] 9 /N B3 22 R B i Tk 4 il
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30 43 5 /0N BRI IR B 1] 7 32 s ] — 2 B ) L1 il
25 4y 5/ BRI B 8] o A2 35K B ] — 2 s ] DL 35l
20 435/ BUH 2R Tk 038 15 435 /0N BRUEE V7 76 — 31 14
IR R e sh & 10 4o 55 15 KRG 450 F 21T
K32 5% o

2.4 I A s W B A (ELISA ) 325 46 I 4% 25 /) B
(I 7E Cys-C FI NSE & & K41/ & AT hE i
I 38 5 FR P K A 2F A BRI, A% I VR = L
0.5 h,pfiJ5 £ 2783 000 r-min " # . 10 min, 157
FA I3 2 BLISA 320500 6 0 B SR E 47 A, F i A A
K 3 4 450 nm (W% BE

2.5 3ot B R A /N BRGOHR A b SOD,
MDA 1 GSH-Px Hy/KF 2% 21 /Iy B 28 R E BB )
I8 250 HE A HE , K K T 3 B R A SR AR
gy HLEUR] B B AECAE - 80 C LR A7, 145 41 41 41
R RN 9 R B K AT A, 4 C
3 000 remin "B 10 min J5, {44 20 35 R %
25 A1) G B SR AT A

2.6 HEFERPEENIE L (Western blot) £ il & 2H /) B
SUIRAA T a-syn, TH, Bel-2 fil Bax 8 IRk &
41 /IN B 22 R IE BRI /5 I8 S Ak B, VKK R 3 4 B K
0 F 22 SR AR 4, 41 40 AT T I AECTE - 80 °C R
. B4 A8 A & PMSF iy 8 11 24/ W 5 3,

F1 NHHEFMANNDRITAZHHIE (v +5,n=10)

3000 remin "' B0 10 min J5, 4 b W% BCA M
P JRE I 2 R B R VR B . R AL S0 pg
ERERTCHIRE S, A SDS-PAGE | K 25 i ik it &
ARET . BEREFHRIKZ 1.5 h(fEE 100 V) i
A E 300 mA 1 h 2 PVDF JiE, = &M 1 h,
YU BV RS B a-syn, TH, Bel-2, Bax F tubulin 311
(1:1000),4 CHEHE K. B0 BB B
HRP #ric FHif 1gG(1:1 000) , = iRHFFIKEE 1 h,
FAAL 2 J2 6 W 47 R W ¢, fifi ] Image Lab [5]44
G AT A AT 3R

2.7 geitsE st SR SPSS 19.0 B F#E 4T $i 4l
AT BRI R x £s F£os, IR K O 224
BT LSD £ 5%, P <0.05 Ry 2= % HA G =5 L,

3 &R

3.1 A HEG MR NRAT MR 5IE
H2H TR, A /)N BRI Ak R S A5 43 RR IR K S 5
1355 W F W (P <0.01) , AT B[] & 2 4 m (P <
0.01) ; SEAVA LA, ATy HF M & A Ed S
5 22 [0 20 1 B R S I A5 43 IR UK S I A5 43 34 B e 4
i, TEAT B 8] B 5@ ek /b (P <0.05,P <0.01) ; 5% £
EL2H e85, AT 25 H B3 in s U e 3R et A A R R S e
540 RN TR SE 5 A5 40 B R34 i (P < 0.05) , TEFT it
[E] B @/ (P <0.05) . WL 1,

Table 1 Effect of modified Shaoyao Gancao Tang on behavior of mice(x +s,n =10)

il il JEAT-s i) BRI vk 25645 5
/g kg™ /s /5 /5y
E# - 9.10 0. 60 4.60 +0.10 29.60 +1.50
LR - 18.50 +1.20" 1.80 £0.01" 16.10 =1.70"
EFAul 0.05 15.90 +0. 60> 2.50 +0.09” 20.00 =1.10%
ATEH RN 1 14. 60 +0. 90% 2.70 +0. 08” 21.70 £1.90%
2 12.70 +0. 80% 3.20 +0.07% 22.90 £1.10%
4 11.10 £1.00°* 3.80 +0.30°% 24.20 £1.60°*

T SIEHALEY P <0.01; 5HAA Y P<0.05,” P<0.01; 5L B4 HEYP<0.05,

3.2 ATZH EL s /N BUIALTE H Cys-C il NSE
M2 S5IEE 4 A B Y Cys-C & i i 3
W/ (P <0.01) ,NSE % & i 81 (P <0.01) ;5
BRI L3 A H B s Rl 5 R 2 B A
i) Cys-C & & B B34 (P <0.05) ,NSE & & B i
W (P <0.05) ; 5362 BV i, A7 25 H 5 i s
ALY Cys-C & BN (P <0.05),
NSE & & B /> (P <0.05), W% 2,
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3.3 AT H o N BRSO R SOD, MDA
1 GSH-Px Wys2 M 5 1E 5 2 oA, S 2 /N LY
SOD #1 GSH-Px 7K - fi # g /> (P < 0.01) , MDA K
V- E AN (P <0.01) s SRIAU L, AT H H
I 25 7 2 5 35 2 ALY SOD Al GSH-Px 7K F-#]
SIEAN(P <0.05) ,MDA /K5F-H B Jd /b (P <0.05) ;
526 2 WA T, AT 24 H B0 fin sl 4% 57 5 40 1Y SOD
H1 GSH-Px 7K S B & 34 Jin (P < 0.05) , MDA /K 3
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£2 SHHEFMATNRMES Cys-C R NSE MHM (v 25, BRI (P <0.05), W#E3,
n=10) - 3.4 AT R O /N BRSOIR I T a-syn, TH,
Table 2  Effect of modified Shaoyao Gancao Tang on Cys-C and Bel2 %ﬂ Bax E’\J?ﬁ l][ﬂ Lﬁﬂi'ﬂ,ﬁ'éﬂ [:lf,ijf ,fiﬁ!éﬂ/]\ ﬁ E’(]

TH F1 Bel-2 £ ik B E W /> (P <0.01) , a-syn 1 Bax

NSE in serum of mice(x +s,n =10)

20 51 Kl /g kg™ Cys-C/mg-L7' NSE/pg-L ™! . . » . .
e - - FEIKIT G (P <0.05) 5 5 BIAI 4L LA, AT 245 1
EH - 1.37 £0.01 0.34 +0.02 . - o . .
o : ) A RS X2 Z EVA K TH Al Bel-2 3k 3
| - 0.72 +0. 02" 0.78 +0. 04" . e
) : HAM(P <0.01), a-syn il Bax F ik B & Jk > (P <
ET Al 0.05 0.90 +0. 02? 0.68 +0.01° N N e
S ) ) 0.01) ; 532 [ 2 He A, AT 2 H B sl s 771 £ 40 1Y)
SEARERERC) 1251 1 1.01 =0. 022 0.56 0. 032 .
A A a-syn 1 Bax 253k B &> (P <0.05) , TH Hl Bel-2
2 1.12 £0.04%%  0.41 £0.04% N
LI BIEM(P <0.05), WK 1,34,
4 1.23£0.03*Y  0.37 £0.05>% .
4 itig
Vi IR ALY P <0.01; BB AL S P <0.05,7 P < X o
0.0, 52 Z B4 KD P<0.05,9P<0.01(£3.4 ). PD JE—F2 M 4 RGBT M. , B B 3%

*3 ABHEHEZMAX/NRLOK MR SOD, MDA f1 GSH-Px {80 (2 +5,n=10)
Table 3 Effect of modified Shaoyao Gancao Tang on SOD,MDA and GSH-Px in striatum of mice(x +s,n =10)

21 5 Fl /g kg ! SOD/U-mg ™' MDA/mmol - g~ GSH-Px/U-mg ™!

EH - 2.98 0. 10 2.53 0. 16 38.04 1. 09
A - 0.75 +0. 12" 7.79 +0.22" 16.06 =1. 12"
Xz 0.05 1.56 +0. 167 6.00 0. 34% 20. 41 1. 09
A5 2 H B s, 1 2.43 £0.15%% 4.16 £0. 1924 29.26 +1.04%%
2 2.69 +0. 16> 3.61 £0. 152 31.51 £1.07%)
4 2.88 £0.11° 3.10 £0. 16> 33.80 +1.10°

(1 AF % AR, PE BN 1128 e AL IR, PD S Rl

a-S o "371(])3 N N N .
i 2 30 2 8 (104 2 A A5 BE 22 3 4.

TH # s s s s s 60 kDa

Bax SRS SN S 21 kDa BERETHTPD &R HLE S A G —Ew " Hh

Bol-2 e—————— 26 kDa PR YT Ik (AT 2 LR 78 PD TR YT T IR 4 ik

fubatiy m 55 kDa T A, BEEE IR YT I A AR AR aE” A

AL TEF AL B BORAL 3 C ~ E.AT2G 150 I i85 b ) 4L F. 3% 2 BRARARAZRGNENELR, EREE
Zma i R 9T Rk 2 MOk B 25, IR R A i R R
B 1 %% a-syn, TH,Bcl2 & Bax {7 5 5 i B 5k NP RO, R A IR EE A SMIE YT PD
Fig.1 Electrophoresis of protein expression of a-syn,TH,Bcl-2 and 2454 230 76 JH B . 78 P EE LR35 H Al %0 PD J&@ T
Bax in each group R PR T AE A WE LR P A R 5 IR

R4 NHHEFGWEI /MR SOKEH a-syn, TH,Bel-2 71 Bax K #M@(x £5,n=10)

Table 4 Effect of modified Shaoyao Gancao Tang on a-syn, TH,Bcl-2 and Bax in striatum of mice(x +s,n =10)

2H ) K/ e ke ™! a-syn/tubulin TH/tubulin Bax/tubulin Bel-2/tubulin
g Kg Y
i - 1.50 £0.08 3.20 0. 15 2.00 £0. 10 3.00 +0. 10
(8 - 3.00 £0. 15" 1.10 £0. 10V 3.60 +0. 10" 0.80 +0. 05"
A5 25 H 7 N 4 1.20 +0. 10> 2.80 0. 15%% 1.80 £0. 053> 2.80 +0.10°%
2 1.80 +0. 15% 2.40 £0. 10% 2.50 £0. 09 2.50 £0. 10%
1 2.40 £0. 13% 1.80 0. 10% 3.10 +0. 10% 1.70 £0. 10%
EF AL 0.05 2.00 0. 11% 2.20 +0. 10 2.70 £0.09% 2.10 0. 15%

B B K FT K S o M P B SR B AR 4, RWEOR L IFR A Y. iR R R EERATH
46 S5 5 TR A AR S, URE O 3 TF B, /K AR A IR PD W8T ——AT 25 | F
.19 .
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I, IR YT IR0 DL g5 A I 37 B AR R T R R R
F %07 RN P S L RS IR KRR £
ST R R, BERE KR P9 XU, AT S R i AR 2 g 5 7
JRTHIE , REVS K R 8 iy, R A fi 30 5, ATl KD
PR 22 2805 1125 B9 32 T, B B 25 /00 13l 4%, X
A ZE AT A I DA f SRR I AR i HL R AT T 251
RN, B AR Y AT 2 e
Vmg kT PD Ay LAl A 5T A D SCHR i iE MPTP 527
/IN BRI 2 7 1 A U0 Bl 2 R S A A IR R PD
(9 3 AR, 9f B MPTP i 28 75 YL A 4 €57/
BL6 fif 2/ BB BOR M e v T DA S 5 3 R AR
A5G H B % B 7 %F MPTP i% 5 PD 5% C57/BL6
/N B AR DL B ML o

PD [y SR S R 3 U2 8 B B A IR, AR 52 56 ok
T TCHT 52 56 i Tk 55 5 Fl Ak B8 S g kA7 A7 A 22 0
g2, WP RN a-syn J2 57 T #2870 52 il Ty JBE R A% i
B R R A L P LR R PD R Y
FEE K2 " BSR4 K s TH 2 5 by
2 Bz Bl 28 00 BB 4 bR o, LB o — Rk PD
KRB E TR R O AR S 5% SR AT A
R /N R Ui Dk 52 S AR A R 8 S g AR 0 Al TH R
FIK LU IEH /N B 2 0 T TC AT B ] R a-syn 2R
F 23k b I & /N BRI 35 39, 3 i B PD A8 7R i £
W), FF A PD G RAE R o 28 28 AT 25 H 3 i i Al
EEARNESE /I RS (V=2 S g 3 M S 9= W g
F1TH 25 11 2 3k Mo AR 0 /0N LI 35 085, i @ AT i (1]
Hl a-syn H5 38 HOA B /N BRI 2082, BB AT 24
H & s J7 %7 PD RS RS /N B PD A AR A
GE it o

WF5E & B Cys-C /K ] LR e PD g 1 1) ™ 28
R LT 00 o) b 28 o0 A0 R A 42 457, LK 38 el A
PRAP P 28 T T 52 A0 U5 0 U A AR T T
W) Cys-C AT T4 7 5 40 W e 28 90 11 46 52 o 45 0 1%
B T NSE J2 AE7E T2 A0 M b R S, 2 0
LHAVZ N NSE iy 40 i 4 BB I3 1M 3 NSE
IR T8 o b 26 T IR B AR ol AR S e 4
AL BN B Cys-C 3 6 LG IE /D B 350
b1 NSE 5 1 LU IE 8 /) B 3538, 156 B PD B2 A
()P 28 20 M A2 450 B B, A7 B PD IR IR SE R . & ad A
25 H B e A 26 Z B2 T BUE , Cys-C & i
FEAS TR /N B 35 B, 17 NSE 55 4 H A B/ B 3
WD 3k 1 B AT 25 H R s Jr X PD OB AL/ B
HA — R . i3 21 a-syn k1T fE
25| AN P ROS 7= A 48 1k N7 3 5 B0 2 B g
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FLe TR . SOD, MDA Al GSH-Px {E Jy % 4k i
VAR B A, AR R W I 4k & PR B R SR A A i
3 B H: 1 P L3 R 25 W3R T R, Hodk SOD fE
FHFE B BR A E 2 T BT A ST 4n
it 3 R 98 L Bt A8 A A7 B A0 L, T MDA B AR K
T AR /R M2 02 R AR . GSH-Px J2: S 4k 1
ORIV 2o R e ) — R Y A R AR A R T, B
T BEAE A AE A0 P BE T bR L A AR s e
) IV 37 200 6 22 A F)  FH 70l AR S T 4 SR T
1,48 N LR SOD AT GSH-Px 7K He 1E % /N L
F /DT MDA JKSF- He IE % /0 BUS 38 860, 3 13 B
PD FE7 () #if 25 20 JfL 37 3] T SAAL N B . A
24 H B s 36 2 L 259 1 i S, SOD Al GSH-
Px 7K P HE AR Y /)N BRLG 3E 3 0, 1 MDA 7K 1 B A% Y
/I BRI A 28 H R 3 0 s 5 Xt PD AR
/N B EL A — 52 (0 ST A L S8 38 4 e e 2
JCIPER .

A SCHkARE PD Y & i B v 5] R 1 £ g
MZIIBATHER A SA R T A B MR R,
Wi FL 3 W v 8 TR A R X 2 Bel-2 FEPRRT Bax JE
B, Bel-2 24 08 T m 5 Bax 2R HE P T
B, A Bax 7] DL Bel-2 204 5 IR B A, H
FERIN Bax i T AL FEMMAY P T2, Bel-2 1 £
SA AN R U T 0 o DA S 4 ST A A /N
BRLAY Bel-2 K (1 838 E# /D B 3E D, Bax 8
Fe Ik LI H /N BRGL E HE i, 3% U T PD A R ) e 4
A O R L ) N el S 2 SO R B2l = R 9) |0 % | B
Z B 25T UG , Bel-2 2 (1235 AL/ U
HA N, Bax 2 [ 435 HOBE R /N BRS040, X 1 B A
2y H R s 6 PD B /N R B AT — a2 A 40 1
AN YE T B VE R .

Zi L prak A5 25 1 B inps ok MPTP 3% 5 (1 i
& AR AN — 5 2 R R, R
2% 15 B BE 6%, B9 Cys-C, SOD, GSH-Px, TH A
Bel-27K 3, Y 2> NSE, MDA, a-syn #l1 Bax & &&, HAL
il Tl 2 3 Ao 4 ) 4R Ak A5 45 A A o AN A O T ok
BN
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