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[(FZE] BB 2 577 % 6-F K2 [ (6-OHDA ) BT Z0lA 4 A (PD ) K B o i 28 BT 20 R 9 A% I - B2 A8 G M A
F 2(Nef2) LA KT i 40 35 DR i 20 i 40 1 (HO-1) (3R 3K . 773k R A 6-OHDA ZE Ml SUIR 4 W i 1 58 95 g 57 PD A RS, 2 i
Hi NG HE (APO) 75 5 2 B A 1 A I e 2 L e 8 P 3K T 210 130 min ™' A AT PD K BRUBEAY . 24 Hys B A% 2 K BB AL 4
BERLL, WA 2 B 5 b I B 41(8.0,16.0,32.0 g-kg ™) MBS IE R 4L, BT AR, EWALBF R, AL T
BRI ELLWEH 4525 4 JH . Western blot 3 45 I b Jij B8 5T Nrf2 20 4% 25 1 M HO-1 ZR 3R iA . RT-PCR kA I o figi 28 5T
Nrf2 ,HO-1mRNA £ik, ZR: 5EFARMA L, BRI A Nef2 4008 &H 1, HO-1 H H %X L (P <0.01) ,Nrf2, HO-1mRNA 7k
RV (P<0.01) SR LA, WA 2 5 5% b R R AL R B P G R BT 2 40 Nef2 4RI A% 2R L, HO-1 SR Rk e iR
(P<0.01), Nrf2, HO-1mRNA JKF E# (P <0.01) 0% 2 Sormfm A 50 KA EH LR AP R 2R (P<0.01), &it:
6-OHDA &5 5 0] LU TG Nrf2/HO-1 {5558 3% ; W09 2 5 5097 5 #F — A0 32 % Nef2 20 8% & 5 R Nef2mRNA 3k, 3E i 9
T B IE A HO-1 5 11 & HO-ImRNA {13835 , ELMw 2 5 07 & ) i 2 /E I SE B i .
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[ Abstract ]
E2-related factor 2 (Nrf2) and the hemeoxygenasel (HO-1) in substantia nigra tissue of Parkinson disease (PD)

Objective: To investigate the effect of Pabing 2 formula on the expression of nuclear factor

rats model induced by 6-hydroxydopamine (6-OHDA). Method: The rats were stereotaxically injected with 6-
OHDA solution into the left striatum in two-site. Rats showed consistently right whirling and the number of rotation
was more than 210 r -30 min "' induced by APO, then the rat was judged as PD model. Twenty-four modeling rats
successfully were randomly divided into four groups: model group, Pabing 2 formula (8.0, 16.0, 32.0 ¢ -
kg™'), at the same time, the normal group and sham group were established and given distilled water at the same
volume, all with a course of 4 weeks. The nuclear Nrf2 protein and HO-1 protein levels of the substantia nigra
tissue were detected by Western blot, and the mRNA levels of Nrf2 and HO-1 were determined with RT-PCR.
Result; Compared with sham group, the nuclear Nrf2 protein and HO-1protein in substantia nigra tissue were
significant increased (P <0.01), and the mRNA levels of Nrf2 and HO-1 were increased in model group (P <
0.01). Compared with model group, the nuclear Nrf2 protein and HO-1 protein in substantia nigra tissue were
significantly increased (P <0.01), and the mRNA levels of both Nrf2 and HO-1were also upregulated in Pabing 2
formula low dose group, media dose group and high dose group (P <0.01), Pabing 2 formula high dose group
were significantly differences compared with the low dose group and media dose group (P <0.01). Conclusion:
After 6-OHDA injection, the Nrf2/HO-1 signal transduction pathway is activated. Pabing 2 formula can enhance
antioxidation ability. The underlying mechanism might be associated with activating Nrf2/HO-1 signal transduction
pathway, promoting the nuclear Nrf2 protein and Nrf2 mRNA, then advancing the expression of antioxidant gene
in the downstream such as HO-1 protein and HO-1 mRNA. The effects were more obvious in Pabing 2 formula high
dose group.
[ Key words | Pabing 2 formula; Parkinson disease; Nrf2; HO-1
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R — PP g P AR M 2 RGO . DIEieZ 1.1 sh¥ SPF ZuiEtE: SD KR 43 K, {kH 220 ~
B AR 2 LR AT ik AT U R B R R 250 ¢, T A T AR 48 BE 22 SE g sh i vh o, PR AT IE 5

i AR FAS il BHL L 25 28 22 2 5 1 K e E AR K IR T
J& W AR T T GG L is Bl [ A FURE PiRE IR 45
RIAEIT . Bt 4k B ZE e 22 0 AT AN PD oK R
T DX AR Ak IO S 0, A ) R AR I I i R
R, X 2 R A VE T F 92 ok T3 PD R AE R R
MEE I, TEAIRIT PD A 2R, L
Yo T SRR R A T 2 S — S T R R N
RS o WO 2 57 HLAT SR AF B 48 Xk B 2
Mo IR R BN 2 5 5% 284 HRIT,
TEEE B E H R IEShRE T B sh TR B # AT AN
175 28 431 33 3 5 IR D7 T OIS T . shi sk
B FE AW 2 B % PD AR A BB P AR AR B I
7, B A AL R TSR R R A R S RE
A5 R 6-OHDA %7 PD A LA A W2 4% K
F E2 FISeM: 7 2(Nef2) (2T fin 40§ 1 (HO-1) 78
rhI B A 2 Tk TR 2 5 5 6 PD R R
i B I AR Ak I AR A R &R

SYXK (8 )2008-0094

1.2 {038 TL-251603 % A K o7 1A 52 fr AN ( 35
Stoelting) , 5 % 731 K F- (Hi + XS-105DU) |, fif i iff
FEAR (L R 69 T 50 A IR w) , DF-23B A ¢ i 1
H 72 55 (JEIE UVP 245 ABIOT00 PCR 4§ f (3¢
&l ABI /4] ), Stratagene Mx3000P Real time PCR ¥
(M Agilent A7) .

1.3 X7 6-F KL MK (6-OHDA,031M4605V,
Sigma 237 ) , BT NG Ik ( APO , SLBFS500V , Sigma /4
A, LR IR (100MO159V, Sigma /A &) , Ha it K B,
Nrf2 477 1 ( GR105978-12, Abcam /2 &) , % i K B
HO-1 Hi 44 (11021240, Enzolife 23 7] ) , 40 i 4% & 1 fih
IR £ (PO027-3, 2 5 KA o

1.4 225 W2 5 (54520 g, 153 3 g,
17720 g, 27 10 ¢, 324 10 g, I 10 g, fT
520 ¢, 1|2 10 g, B4 20 g, AS 10 o, HETES g,
K10 g, 47 10 g, 5 1503 @) POl 7 A4 o
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BEBELFIRE, DL 1:10 K 1: 8 LB 43 B K B 2 ¥, i
IE,80 CAKB ML % 1.6 kgL',
2 Hik
2.1 KAIBCH]  6-OHDA %K :5 mg 6-OHDA ¥ i
T 0.02% HrIh i fR i AR PR ER K 1 mL v, 342 5
FECARTE —20 Cyk4H . 0. 05% APO J5 ¥ :5 mg APO
VT A AR K 10 mL, 30 BRI
2.2 PD BRI REERETZ APO(0.5 mg-
kg ™) I A TR R AT N S R 2 I SOIR R
WS 5 6-OHDA i #& PD AL, 10% 7K 45 & B
(0.35 mL-kg™") T K BUIE M 1 5 ORR 5, ORF B 7 [
FE TGS AR E AL b 2 BB Paxions KR 37 44 2
o7 PRI W R 22 0 SOIR PR 0 5 A8 4, AR R 12 R IK
Ai L2 mm, R AREEZLM 2.2 mm, fiflE T 4.0 ~6.0
mm ;A FR 2 FTXG 1.0 mm, RAREE LM 4. 4 mm , bif
BN 4.5 ~6.5 mm, =4I BN I i, Gl JE AR
W HL 6-OHDA W 3 L, 43 5 92 1% i 513k 6.0,
6.5 mm 4b,7E 4.0 ~6.0,4.5 ~6.5 mm Z [a] L) 1
L min R S T S SR B AR 15 min, DL 1.0
mm-min "' B B 2% 088 41, 48 A Rk, RJE 4 3 d
R O R B kR BT R A AR
0. 02% U ¥4 Il 1R A= BRER K WL, A TR ] .
2.3 AL IIbRUE 0T RIE 1,2,3,4 AT
FESLH . KELSUHE 8 K S APO WK, 5 min J5
5k 30 min N ERE R, A i 2L 4 8 BRAE A ] fg
(A7) §E %% =7r-min =" (210 r+30 min "), ¥ i
BRI
2.4 S Rendy 24 HE R I OR B BE e i R
A G IRERNL T 4 4,4 6 H BRI, f
i 2 AR P R R AL R BT AE R AL RTFER
456 Ho R ARPOR AR 2 5 07 I R FH it 4
BRK BN 250 =, K b CER T AL ool g 52
8.0,16.0,32.0 g-kg ' (#AE 25 it) , IFE % X B4,
BF AR R T A TR K . B H 25 it
G2 WRHEY ELLGH A4,
2.5 FEARMCRE KR&GZE, KB 10% KE
SRR TR , DR T P B i 2 28, 1 oK 4 1 G 4
2o H i BB T ZH 4, - 80 °C kAR AR AETH I
2.6 Nef2 20 A% 85 1 HO-1 R ARW H—
2 e g SR T A2, K AR A IR B R
O R S i S el - = Il QU gl = R = 1/ B U
SDS-2R PN His Bk Fi B8 e FiL Kk, XoF AN [m] A % 43 i it 2
F4r 8 5% 2 PVDF J - ,5% JIi s 95 45 ( TBST L ifil)
VW R 1.5 h B4R I bt R B Nef2 it 44
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(1:1000) Aht K HO-1 HTK (1:1 000 ) == & #7
B 1 h, TBST i Uk 3 W, J5 20 IAE —Hu s AR i 1k
YRR IC A LSBT TG (1010 000 i k) = i &
Lh S\ famARIGH, B, Bt R HaHE, i
FH ipwin 32 B3 B 2545 K BEARL, LA B 9 2545 IR 2
5N Z & 1 (GAPDH, Lamin) £ 4 JK {8 LU AR 1
RZER AR R IR

2.7 Nrf2 ,HO-ImRNA ByRIRKM B S5 — 2 fik
BT L, R ] Trizol ¥ A ZLER LR RNA 396 5% 5%
JGiE4T PCR ¢3¢, X519, Nif2.5'-AGGTTGCCC
ACATTCCCAAA-3" ( EViF),5 -GGAATATCCAGGGC
AAGCGA-3'( F %) ; HO-1:5'-TGCACATCCGTGCAG
AGAAT-3' ( | %), 5'-CTGGGTTCTGCTTGTTTCGC-
3'( F#%); GAPDH.5’-CCTCGTCTCATAGACAAGAT-
GGT-3" ( E W% ), 5-GGGTAGAGTCATACTGGAA-
CATG-3'(Fif) . PCR ¥ 1y I Wi {& &l 25 pL,
2R S Atk 194 °C 2 min,94 °C 30 5,58 °C 30 5,72 °C
30 s,40 7 ¥, Agilent Stratagene ¢ )t %€ 18 PCR {Y
Mx3000P 477665 it PCR 5286, R g 27
T4 mRNA L &

2.8 griteE ik itk SPSS 13.0 b #R A,
LU R ] & £ 5 Ron £ HEWE TG RS S0 A
T 22 SRR R B R R 7 225007, 5 AR G IE S 4
A3 R 5 25 55 P R 22 A AH DGR AR 1 I 2 8086 55,
P<0.05 hESRARITFE X,

3 R

3.1 fThsER BEALE KRR BN R AR A3
EHRG R A KA MBER 4T R, APO i &
JEEARIAME, 5, 84,1 ~5 min J5 5 5 A
FTRAT R (22 5 Ok 32050, i R AR S B % ) | W 1
B FEH ML BB 2 WO DA AR TR
VRIS AL S5 B/, 30 min i) A5 ) ié 5% P AT 1 i 7
remin o JERUEIN K RUAL 24 HRBER N 77.4%
3.2 bR B A G R BT Nef2 41 i 4% 3K 1, HO-1
PRI F W EEH S BT ARG Nef2 40 M i
H,HO-1 R H 2R E , MAR T B 25 5BF
ARY e, BRI IR YT AL Nef2 4% & 1 (HO-1
HHRBWABEZETE (P <0.01) ; SEAIA AL,
FARYT 4 Nef2 20 Mg A% 25 1 HO-1 25 1 R GA ) i
FE (P <0.01) s 51h% 2 5 Jr bl & 41 He A, &
WA Nef2 408 & 0 HO-1 E H Rk B B
(P<0.01), WHEI1,HEI1,

3.3 XFZEm i B B Nef2 mRNA, HO-1 mRNA #
BRI IEH A5 BF AR Nef2 ,HO-1 mRNA JGHj



A DL DL 452 WA 2 5 T Xk A 4 A8 o A 0 R BRL o J  JBT N2, HO-1 3835 A 5% )

R1 8K 2SHIAERFREKRALN A NER
Nrf2 4212 E 8 HO-1 EEEXMNREMHM (2 £5,n=6)

2 5 FldE /g kg ! Nrf2/Lamin HO-1/GAPDH
EH - 0. 024 +0. 006 0.193 £0. 024
BFAR - 0.025 £0. 007 0. 198 0. 033
LA - 0.086 0. 007" 0.381 £0.034"
W 2 507 8.0 0.163 £0.018% 0. 607 £0.051%
16.0 0.167 £0.017% 0. 623 £0.054%
32.0 0.206 +0.012*%  0.963 £0.071>

EHERAKRFRALE P <0.01; FHEBA LK P <
0.01; 5M1 2 577 16 g-kg ALY P <0.01(K 2 7).
ERA EFARL BURA (GRHA hAHRAL sl

Nrf2

(TIPS ———

HO-1 L e G G W

GAPDH e GEED D GNP GEND >

1 A% 2 SHMMBERFBERXRZNHMEER
Nrf2, HO-1 & B REH#1

WS SR TR R BRI | &R )T 4 Nif2,
HO-1 mRNA KA ¥ Bl (P <0.01); SR 4 [
B, 453R)7 41 Nef2 , HO-1 mRNA iAW g B (P <
0.01) 5 5 WA 2 55 J5 i B 4 H A, g s dt 4 N2,
HO-1 mRNA £ kW] Fi# (P <0.01), WL 2,
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W25 T
B2 1A% 2 SHXIHEHRHEEE KR ZN ik ER
Nrf2 ,HO-1mRNA #H3$ R Z AR (£ £5,n =6)

4 itig

5 i L A1 A 1 T B 22 L e B i 2 0T
A5V B J 3 R 4RO SO A0 N R PR R
i nl s S AR5 A RIS T Nef2-H R
A& 5 W TG4 (antioxidant response element, ARE ) 1/ %

TE 22 JIE A T B UE 56 AT 4% N IR M B A0 1 D ok 45
PUEAL R . TEh R R RGN, 22
W RERN 2870 R TE e 5 4 B L /0N e J5 4 i, Nof2 5 5
P A B TN 2 A R AR L BT
KB PD BE B Z UM LT D, N2 ZHE &
20 Ao 2 A0 M A% P, T ) 4 % A9 O R 0 I Nief2
M ZAETEN R h " Jakel 251 BFSEIESE Nief2 31 36
k] LAV % 6-OHDA Xt 2 11 e pf 28 ot o A2k 2R
ARZER  Nef2 40 M A% N 3 FOKCE RB AR, J2 2 AR
AR IR N5 Keleh B 40 50 8 Be AH G 2 -1
(Kelch-like ECH-associated protein-1, Keapl ) AH H {E
FH 24 %t AR B Nef2 5 1R 1L 5 Keapl 75 [ 1#
W A A M NS ARE 254 15 5 =T
T RE A, 4 HO-1, it %80 {38 J5i i 1 (NAD(P) H:
quinine oxidoreductasel (NQO1 ) %5 3 35, M T 1 5% 40
it fife B 1R FIBT S AL R 7 o MR AN S B IE ST HO-1 3R
ik F R AT DUGR P 20 I B 2% 2R L AL S B-TE B
FER TR M S AL B 0 . A TS R B R
BEAT Y HO-1 3 3k 0] DLOR 4 B 5T 22 12 fie i 28 9T
R 2B R - AL -4- 2R BRI nE (MPP ™) 1 25 14 43
Ui, WD B A AP TR R . Hwang Y P &
S B ME X% B B8 (coffee diterpene kahweol ) i i3
PI3K 71 P38/Nrf2 3 175 5 ¥ 3% Nif2, HO-1 B9 %A
AT 5% 6-OHDA 3 2 11 Jie i #i 28 T 1 8 AL 458 1 o
AL FZ AR Nif2-ARE 58 #% /v 5 5t S AL L 7T Sy
ZABATHERR A SR — A AT AT I B A T BT . A
B W on A 20 Nef2 20 B HE 1, HO-1 3 F &
mRNA BB HIEHHILRAW R ER, HaFEY
it 6-OHDA ZCAR A 13 5 5, 38 o F 22 10 e 58 4 22 1
i ¥ 3B AR HE N BUIRA- TR B 22 T B RE PR 480, R AR
AR SN, TG Nef2 48 g 4% 25 1 F mRNA %35 |
A [ B ST AL R T e 48 Ak 0 o Rk PR R k1 5, P A4
W PEDT L RGOS . 5 R BN LA, &
TRYT A PD K B i R BT ZH 21 Nef2 i A B 1 R
I B K HO-1 25 11 ) mRNA RIA W T, 45
PE7N WA 2 5 T R H5E R S A I R 3 A 22 T 8 IR
e AT Al 2 1 Nef2 (0 A% B RN B R Ak, b iR
Nrf2 (3% 35 FI G 535 M, OF 39 m Nef2 7 9 48 3%
mRNA FI4E H3R35, H LRSS 2 5 07 & 5 i 4R )
C Iy 5L RS B Y S TS 3

WSS 2 5 0 5 (P €8 ) Bk B = 07 S #g
HI S b ] S AR KRR HAT NS
MRS T o 7 B A 7 T 2 A A P XU S A i
BFITEE BH ART 1 5 3 R 2 JTE I, SR JRRAEL XUE B, 1
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AT BR, AR NLEF A, NS R e R IE
AR, A T7 IR T O T XL Ll S T £ T I RS
TR0, B A5 LT A7, A5 KA A% 9% B 0 75 251, 00
TE AT o B AR 58 R 2 — Tl S TR A5 A 4
R AR R B, B AR T A 00 % 6-OHDA
B PD LA A6 B 3P 53 40, 1 A K L BB R 4 41
Nrf2 il Keapl ik, ¥ &% 56 00, I 3 shi S AL D fig
B 45 R R 2 3k KRR 1Y T B ) 2K R 4> 4-HBA
(4-hydroxybenyal alcohol) 75 1k 47t ik it i 14 1 137 34
BT ST & B, FE AT LU0 PI3BK/AKT {5 51 %
i Bk Nef2 7K 11 92 3K 9F 160 20 Mo % o9 B8 4 , 2% 4 b 26 A
PHERT . NS FEIE IR N A S R, Hwang
Y PAENT RS B Rb, fEGS [ HO-1 %Kik,
T4 2 1 B RE 20 H A M 28 B 40 B R 40 B8 ( SH-
SYSY) £ 4T 6-OHDA i 5 1% %0 fb BE 3B 050 b
S ARG % BT 251 T LA A6 Nef2/ ARE $ 48k
M B A G TR B RS, N TR R AB L, B S
) K LI T b 2 e
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