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ETF Nrf2/DIR-ERK ESBEIRFTHNMT LKEZ BiIFSHRIEXRRA
YEFRHLH

iR, #RRE, 7EE, B T, TAEKR, R, &Lk, THF, & H, BETWS
R 2 K250, Jba 102488

# ZE:. BW ZHT Nrf2/DIR-ERK 15 S IBB IR H¥A Nardostachys jatamansi ¥/ JigZ B (levodopa, L-DOPA) #S5HI R
E (levodopa-induced dyskinesia, LID) MR KR E/EANE . F3& ¥ SD KBBEHL 2 NIRFARA. H4HA (Parkinson’s
disease, PD) #41. L-DOPA 4 AFIH#A+L-DOPA 4. PD 41. L-DOPA LA H#A+L-DOPA 415 sc faBERAZEIEN I (1.5
mg/kg) 14 d #ll#% PD B8, BT R sc EMBZEALFFN, < 5T 14d 259 T7: L-DOPA 4 ig L-DOPA (100 mg/kg)
FHEL it (25 mg/kg), HHA+L-DOPA 4 ig H#4 (1240 mg/kg). L-DOPA (100 mg/kg) FHELLME (25 mg/kg), HTFARLM
PD A ig ZEEF 0.9%F AN . 183 T D Rkl SR AR 1F 45 L-DOPA XF PD KEIZZhRE I Msem; @il »w A E Eigs)
(abnormal involuntary movement, AIM) 35334l L-DOPA S5 LID K H) AIM F2PE; R %o A0 125 5K BB i %
ZERFEALEE (tyrosine hydroxylase, TH) [J3iA; Western blotting J3:46 i K B SCIRAA N 8% 3 R F E2 #H2< A F 2 (nuclear factor
erythroid-2 related factor 2, Nrf2). £ EffZ D1 54k (dopamine D1 receptor, DIR). 40l #M 5 25 ¥ (extracellular regulated
protein kinases, ERK). #f21k ERK ((phosphorylated ERK, p-ERK) F1AFosB % [ [)#i%; ELISA J:46 A SR SUR A4 o
EES H B (reactive oxygen species, ROS). MZLFEMN%ANE-1 (heme oxygenase-1, HO-1). B EALEG (superoxide
dismutase, SOD). &t H il EALYEE (glutathione peroxidase, GSH-Px). % ELiEAT cAMP 75 (1% 5 19-32 (dopamine and
adenosine 3',5'-monophosphate-regulated phospho-protein, DARPP-32) Fl p-DARPP-32 [ & . ZER  wi IR NS RE
7, L-DOPA B A H #A 5 L-DOPA B FH Y68 B35 18I0 PD K BB T #5250 k8 (P<<0.001). AIM 143 45 R 7R, 5 L-DOPA
ML, HAES L-DOPA B W E 2 MK LID KR AIM 2R (P<0.01). #ZEAMLERER, PD 4181 L-DOPA A1
TH RIEFAEEMEES, MHMRYE L-DOPA BT E1%5E PD KK TH Rix (P<<0.05), [N EE1E5E L-DOPA HH
SHH LID KR TH FIE (P<0.01). Nrf2 {55 @ M4 R ER, PD 4 L-DOPA %A B EEER, WHLS L-DOPA
IBCHH W] B2 BRI PD KR ROS F & (P<<0.05), BEE{EHE Nrf2 ®ik (P<0.0D), FFEFHIEHE HO-1. SOD. GSH-Px [f
SR (P<0.001); [FFHAfE 5 4K LID KR A ROS & & (P<0.001), WEHH Nrf2. HO-1. SOD (& & (P<0.05),
IR EHR R GSH-Px &2 (P<0.01). DIR-ERK 5 5@ R B x, HiLE L-DOPA B e % 2 4K LID KL DIR %
it (P<<0.001), [ENIIEIEKAFosB. p-DARPP-32/DARPP-32. p-ERK/ERK [{J3it (P<0.05). Z5if L-DOPA 1 DL
PD KR MIZ3)ENG, (AAREFREIC TH B4, M HiE 4 5] E S0 MU MR DIR-ERK i 1)id ik . HIAEcS L-DOPA 45
240 Bl B 0k3% PD KR IMIZEH45, #0%) L-DOPA 5I#E AIM I %, W TH 34 . AL AT 88 H R @ EeE Nrf2
TEEHSE ARIRIE, FEH] DIR-ERK EBANLE AR 2L RIEH LID /.
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Abstract: Objective To explore the mechanism of Nardostachys jatamansi (Nar) on levodopa (L-DOPA)-induced dyskinesia (LID)
model rat based on Nrf2/D1R-ERK signaling pathway. Methods SD rats were randomly divided into sham group, Parkinson’s disease
(PD) group, L-DOPA group and Nar + L-DOPA group. Rats in PD group, L-DOPA group, and Nar + L-DOPA group were sc rotenone
sunflower oil (1.5 mg/kg) on the back of neck for 14 d to prepare PD model. Rats in sham group was sc same amount of sunflower oil.
Then 14 d of drug intervention was carried out: rats in L-DOPA group were ig L-DOPA (100 mg/kg) and benserazide (25 mg/kg), rats
in Nar + L-DOPA group were ig Nar (1240 mg/kg), L-DOPA (100mg/kg) and benserazide (25 mg/kg), rats in sham group and PD group
were ig same amount of normal saline. Effect of L-DOPA on motor ability of PD rats was evaluated by forelimb function test. Abnormal
involuntary movement (AIM) score was used to assess the AIM degree of LID induced by L-DOPA in rats. Expression of tyrosine
hydroxylase (TH) in substantia nigra of rats was investigated by immunohistochemical staining. Expressions of nuclear factor E2-
related factor 2 (Nrf2), dopamine D1 receptor (D1R), extracellular regulated protein kinases (ERK), p-ERK and AFosB protein in rats
striatum was detected by Western blotting. ELISA method was used to detected the contents of reactive oxygen species (ROS), heme
oxygenase-1 (HO-1), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), dopamine and adenosine 3’,5’-monophosphate-
regulated phosphoprotein (DARPP-32), p-DARPP-32 in the striatum of rats. Results The results of the forelimb function test showed
that L-DOPA alone and Nar + L-DOPA combined significantly increased the number of forelimb strides in PD rats (P < 0.001). The
AIM score results showed that compared with L-DOPA alone, the combination of Nar + L-DOPA significantly reduced the AIM
symptoms of LID rats (P < 0.01). Immunohistochemical results showed that there was no significant difference in TH expression
between PD group and L-DOPA group. The combination of Nar + L-DOPA significantly enhanced TH expression in PD rats (P < 0.05),
and significantly enhanced TH expression in LID rats induced by L-DOPA alone (P < 0.01). Nrf2 signaling pathway showed no
significant difference between PD group and L-DOPA group. The combination of Nar + L-DOPA significantly decreased ROS content
(P <0.05), significantly promoted Nrf2 expression (P<<0.01), significantly increased the contents of HO-1, SOD and GSH-Px of PD
rats (P < 0.001). The combination of Nar + L-DOPA significantly decreased ROS content (P < 0.001), significantly increased Nrf2,
HO-1, SOD content (P < 0.05), and increased GSH-Px content in LID rats (P < 0.01). DIR-ERK signaling pathway results showed
that the combination of Nar + L-DOPA significantly decreased the expression of DIR in LID rats (P < 0.001), significantly reduced
the expressions of AFosB, p-DARPP-32/DARPP-32 and p-ERK/ERK (P < 0.05). Conclusion L-DOPA can alleviate dyskinesia in
PD rats, but it can not reduce the damage of TH, and can induce an oxidative stress response and overexpression of D1R-ERK pathway.
Nar combined with L-DOPA significantly alleviated the motor injury of PD rats, inhibited AIM phenomenon caused by L-DOPA and
increased TH expression. The mechanism may be that Nar plays an anti-LID role by activating the expression of related proteins in
Nrf2 pathway and inhibiting the overexpression of related proteins in D1R-ERK pathway.

Key words: Nardostachys jatamansi DC.; Parkinson’s disease; levodopa-induced dyskinesia; Nrf2 signaling pathway; D1R-ERK
signaling pathway

M4 A% (Parkinson’s disease, PD) & 4kfi
IRRMFBURE 2 J5 B 38 R AR & RGURAT R
o IR RRIAE BRI LR R A
BB AR, 5 BARRAE 32 E0h vh f B o 35085 2 T i
RefR & u AR RER B, HET PD BYVRYT 2 2hd@id
AT AR 2 B REMRIERW . At E
(levodopa, L-DOPA) 1E % EIZIIHIA, 72 HAlA
J7T PD MIHIEZY), Re &% PD HiashEng,
I R 5 22 JFIC FH BG I Aix s 22 2R Gt HoA A%
JEBY. {H L-DOPA N & Bl — 2L /R I%,
hnig PD kit R 2 M RE A T IETCE), 5]

S3E (levodopa-induced dyskinesia, LID) #&
KM L-DOPA 5 5 WL —FloAS RS, 1
PRI B AR SRR AR A £ S H B,

AFRNGZZ), & PD B3 M Bk 1) 32 E R ], A
FURH, 7EHZ L-DOPA 897 15 4L LY PD &
F, LID 1 R A AT ik 95% I8, - EL gL T
BEMEGE. BHAT, LID B R HLE v AR B,
{EAF TS R BLE S L-DOPA 7Rk AR M it # b 51 ke
AR B B AT L-DOPA 1 e &2 $5 L S BUE i
PRI 2 ELZ D1 224K (dopamine D1 receptor,
DIR) fid FEREA K. WFFiR M, L-DOPA A
PR S, AEARE S TA) 2 7™ A2 DR & AR 35 1 4R B H 2
(reactive oxygen species, ROS) S0 N iU M
IR 2 B RE M2 0. BRI, 35K B2 AHOCHH
2 (nuclear factor erythroid-2 related factor 2, Nrf2)

YEJIRLAA B S 3 s A B U010, w1 Ak
BIBURL, ko 2 ERE AL TR, S2f# PDL2!
A1 LIDMBL, gbAh, 4 DIR S E, 2 Edkan i s
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T AW (extracellular regulated protein kinases,
ERK) 15 S BB AL, 1 ERK 15 5@ B s B s
MR 5 PRI LERE LID & 2R ) 5 32 R R 04,
I, T Nrf2 Al DIR-ERK i B R i1 2540%F LID )
TEFEAEEZE L.

HAn ANCERHEY) H A Nardostachys jatamansi
DC. TR BARZE, A B R  FHACRR B This),
B AR ARG Fiph IR AT PEBOR T, B ERUSILE
IR . AUREARTIARE R IL, H R RIS
[Fi) RE E 7 28 ] 358 6- 383 22 E0 e 4045 40 M A A7 9%
K, SFAMLRME SH-SYSY 4415 i &
R E OO, HAFS 80% Z BEFREVI%T PD HEH K
R RIFIAITRCR, T HES 95% CREHEH)
AUH ARSI, HHEFA (425 1240 mgkg) BLA
/b E 1] L-DOPA X} PD W67 A B AEH - 14t
HAAIE T $E i 2 EZRE A& & &, ] 28 1 S M
ek PD FERAEIERY, DL ERFCRE, HRAfEIRTT
PD 7 - EAELE R RANME, HH A PD J5H#H
DL LID & 75t B A (R 1E F 2N R AL . AHIF 5T
76 PD FEAU () FERE E45F L-DOPA 18 ) k) 4%
LID BB, HEHAAXT LID BAK R Nref2 Al
DIR-ERK 15 5@ M EEIMER, LA H R
LID Il R S $2 A4
1 #R
1.1 34

SPF 2 SD KB, &l 200~220¢g, 8 Ji
W, B A 4EE R L SRR G R A ], 5l
PIERAIES SCXK (51) 2016-0006. K BUFE Tk
HHEEZ RS SPF HahY)scinrfty, WA 40%~
60%, IR 20~22 C, 12h YeHEE W (7:00~19:00
JEHRD, HHFEETUK. SIS R4 6 K S5
VARG B A SCER, RFE 3R JEII.

1.2 Zh%

HAA B YN BTEE R 85, St BEZ R
A AR S AMCERHEY H S N. jatamansi
DC. [T IGAR AR ZE . ¥ 2564 FH ik 7 GER BEA LA
PR, AREX 100 g BT 1 L Bebhr, H s
M, KA 10, 8. 8 ff & 80% LEEME F H2HX 3 X,
BB FEHILE 35 CLATR, B IE 4524 60+ 45, 45 min,
FrE, e, SRR R RER, SRR
H, HRERETAGRTE, S2TEHR 80%4
EEFRIY) . HPLC M43 & HIAHEA 0.56%, &
(R EZGHL) 2020 RO SE

1.3 AR5

R (L5 R105076) T H LR+ T A4k
BHEARAR FEekm GitS W24A11L122237)
W B Eg R AR A IR AR SRE (S
C10821103) Mg H g e kBB A IR A L-
DOPA 1 H At BB A IR TR A ] 2 Bl
cAMP 75 )1 & F1-32 (dopamine and adenosine
3',5'-monophosphate-regulated  phospho-protein
DARPP-32) ELISA i{jfl & . §# 1. DARPP-32
(phosphorylated DARPP-32, p-DARPP-32)ELISA X
F&. MMM -1 (heme oxygenase-1, HO-1)
ELISA 5l & (It'5 20210706CM2). ROS ELISA
Wi A EALEE (superoxide dismutase,
SOD ) ELISA 7l &« 2 bt H ik i & 1L & i
(glutathione peroxidase, GSH-Px) ELISA 7| & (it
5 20210617K) 1 BYL75 MG e R A R A 7 5
DIR itk (#L'5 A2893) W H I & M2 LM
HAMRAF; ERK Pifk (L5 GB11560). p-ERK
Pufk (b5 GB11004) 11 B I FE4E /R AV RHA
BRA R Nrf2 $ifk (IS5 127218) WE £ E CST 2
#]; AFosB #i1& (Hit'5 ab227387). B-actin ik (it
5 AB227387) H ¥ [E Abcam A F]; HRP Fric
2EP R =9t (kS 074-1506). HRP Fric il
EPif P (S 074-1806) W EH KPL A,
1.4 {435

FW200 24 5 5 Re AL CIb s BMF K %A A%
HIRAFD); RE3000A Rjighs 28 kAL (g IsAE
ALER T s AR TR (LR 1S B sE I 3 A R
AFD); KW-1000DC LR AE IR /K (SIaTiA
Hif B 284 BR A 7] ) s KH5200DE 42 8 75 I i e 2% 71
(RILIAREREARARD; RT-6100 A2 Uik
iR CGRYITE AR R A A IR A FD o
2 HE
2.1 PD 1 LID =BMFHIE. HHEKREL

SD KRIENMMESE 7d 5, BENL AMETFAR
41, PD 41, L-DOPA HAIH A+ L-DOPA 4. PD 4.
L-DOPA #1. H¥A+L-DOPA 41K R #MTS # sc i
S 4E k(1.5 mg/kg) 14 d #1145 PD 8, 2T
R sc ZARFRTEACF M . U KRB OKTE. K
PREZEFEAIR 58 R DY ) ek 55 SRR, B
BRI, 3953 36 H PD ALK, iSRRI
I 90%. ZJa(E PD BAK R IEA 45T L-
DOPA F1-F 22 kA2 1 i) i) 26 LID AR AY221, [
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W4T 14 d 25T 1. L-DOPA 4 ig L-DOPA
(100 mg/kg) FIE22 [k (25 mg/kg); HFA+L-DOPA
H ig HHA (1240 mg/kg), 30 min J5 ig L-DOPA (100
mg/kg) FIFRLHE (25 mg/kg); BFARLR PD 4 ig
EAAFR 0.9% AN (5 mL/kg) .
2.2 BIRLTHEEAGMISCIE

AT Th RS I S 56 Re B A i 5S40, PD AR i
BEAF23, AT DL RA 2 L-DOPA X} PD KR Hiz
HERG RS EASEER, LLUHA S L-DOPA B
F 2 5 500 L-DOPA [T 3. SREem — HF[f e K
B EEBRAARFIE i, 55— R TR — i,
(o A Y B = A O 1) w2 O Ol w
HRRAERAATTFLL 18 em/s HIEE 51 L5,
SRR BN K R AT S D8 A 3K,
YR [BIRE 30 min, HCFIMEAE N K B AT RS 254
23 BEHARABREEABEEES (abnormal
involuntary movement, AIM) 4

TV L-DOPA S5 LID KR Wiz shk&Eis
FERE, TESCHRIFOERIFIZERE BT T AIM W45 7F
Y5 L-DOPA J&, & 20 43-8PPFN 1 Ik, WLEJE 1N
Imin, FEWE 3K, BCOFYME. & AIM 555X 3
Bl AIM R Cilag, RARAN TS (194355 2 f.
T AR 7™ E AL N 0~4 2% (0 2% WA HBLRED;
1 2 BRHIRE: 2 % MEHITS); 3 4.
B ISE; 4 G BRI S, BICEEAHD.
24 GEHCENSEXNRERFEIERIZLE
(tyrosine hydroxylase, TH) HIFRiA

KB ip 20% S H7 3H BRI, 7870 2 85 K BRI,
BRI A O E, FNHFALE. R
KRACHEE 300 mL PBS Z2iiai, A SR O iR
It B R T EFE I, FEE 100 mL 2 R H g
BEAT R SE o [ 52 58 UG AE UK R S B 5 Bk
W, =T 10 R 2 KPR, §HE 24 h.
G AT AR AEE, ARV, BRI K,
Jeto, I, JPBE R S AE Image ] B4, XFBH
R A M AR B CAD A B DX 3 TR AR PR AR IEA T 43
#r, 32 TH K°F35 A4 8, DAfe HRIEE 0.
2.5 Western blotting &M & 20 K R 80K {4 =
Nrf2. DIR. p-ERK/ERK. AFosB HEHFRIX

KR ip 20% 5 P4 BRI, JHGETEVK FEUHSCR
i, A A PBS 5P EDE 2~3 K, N
A 10 fEENHLPEEHEBOLA], BN RE TS
KPR BAKBEREROE Y, K. K

¥ 30min, AN FHBMAR IR EWRAT, BRI KA
A=ZE, 4 °C. 13000X g B0 Smin, W LIFHR
ffFH BCA e 27 &l e B A 2 EE,
N SXEA LRSI, 95~100 CilsKi 5 min.
T EFE MG o FE R R AN - 5 T A TR i B I HL UK
¥ % PVDF i, I P EEE A 1 hs 4500
Nrf2. DIR. p-ERK/ERK. AFosB. B-actin $i &
(1:1000), 4 CHFFEIR; H TBST ¥ 3 Ik, &K
5 min, 1A HRP Aric i $ih £ 1gG Pk
(1:5000), =iEMHE 2 h, TBST ¥ 4 &, Ik S
min. KM ECL L2k NIERR, 8 Image J 7
AT B 2T K A
2.6 ELISA JARME A KRS AEF HO-1. SOD.
GSH-Px ;&% X ROS. p-DARPP-32/DARPP-32 &£

HURIRRAF I BUIRAR S 2 H3d W, #% ELISA i
7 Ut A HO-1. SOD. GSH-Px §% 14 /2 ROS.
p-DARPP-32/DARPP-32 ¥ & .
27 ZITFESH

K H GraphPad Prism 6.0 4%} S2 56 B4 34T
30T, FIFHBRIRI 7 23T Z 4 A HE, Tukey 1
AT EL . A IR 0 A0 125 4 8 d R
X +SEIN.
3 %R
3.1 HUBKTHEEANI LG

K FH B M D) BEAS I 5246 VP4 L-DOPA %f PD K
BRIZ BT 52 X H AL 5 L-DOPA B 2 75 52 1
L-DOPA W72, Wi 1 fis, SHEFERAMLEL,
PD KRBT IE sk wE > (P<0.001); 5
PD 1A tL, L-DOPA 4LA1H ¥4 +L-DOPA 41K K )
B s sh i B % (P<<0.001), H L-DOPA 41
H5HI+L-DOPA U2 [AEA BEMEZER. KA L-

F1 BEKRAKBELRIE (Xts,n=12)
Table1 Forelimb stride times of rats in each group (X £ s,
n=12)

21531 A S 20
BRFR 11.834+0.49
PD 6.254+0.33"*
L-DOPA 10.254+0.33°%°

‘H#A+L-DOPA 11.33+£0.51°°°
H5BFRALE: ~"P<0.001; 5 PD AlLb4: 4P<0.05 24P<
0.01 244p<0.001; 5 L-DOPA #lLt#:: #P<0.05 #P<0.01
#p<0.001, FFI[H
**P < 0.001 vs sham group; 2P<<0.05 24P < 0.01 2244P< 0.001
vs PD group; *P< 0.05 #P< 0.01 *#P< 0.001 vs L-DOPA group,

same as below tables
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DOPA R 2.0 PD KR s s fehg, H A L-
DOPA B:FI%T L-DOPA 1597 PD FIZ53CR = A2 520
3.2 FHEKXKR AIM TS

K AIM 32034 L-DOPA S50/ LID A R )
IEHNERSFELE . W3R 2 Frow, fRFARAA PD 4K
BIARFRIMHE RN AIM 3% . L-DOPA ZHFIHA +
L-DOPA HEAAFFEEN AIM IS . 5 L-DOPA
AL, HHFA+L-DOPA 41 AIM P43 2 BEIK

F2 HBEKREAIMIES (Xts,n=12)
Table 2 AIM score of rats in each group (X + s, n=12)
5 AIM P47
L-DOPA 28.75+2.25
H#a+L-DOPA 19.504+2.31%

A B C

(P<0.01). #£W5 L-DOPA HHMLL, HrS L-
DOPA FFH BE 22 3 F#IC LID K AIM B4 .
33 HOXMZFAKBRER TH RIENFN

w1 R, S5FAR4MLEE, PD 41 TH &Ik
BEFE (P<0.01); 5 PD 414HEL, L-DOPA 4%
HRFEEESR, HH+L-DOPA 4 TH FiLW &
THE (P<<0.05); 5 L-DOPA AL, H#HA+L-DOPA
4 TH £ B FETHE (P<<0.01). £HITE PD ALK
BUE RO, TH RIA T B A 2540, 25
JEREPI TORE IR 45T L-DOPA J5, TH Rik¥
AU RS, ZEEKREMREITMI LT ER A
By M HAA+L-DOPA BH A 1 X — i,
Pem TH £i&, k3R 2 Blgrerh & o ifER

0.5

0.4 ﬁ#
03 "
0.2

TH T4 4 &
1

200 ur
2 0.1

D 0
A B C D

AEFAR4 B-PD 4l C-L-DOPA 44 D-H#A+L-DOPA 4 HERFARALLE: “P<0.01; 5 PD ALi: 4P<0.05 24P<0.01 2444P<

0.001; 5 L-DOPA #HEb4:: #P<<0.05 #P<<0.01 #*#P<0.001, FEFE

A-sham group B-PD group C-L-DOPA group D-N. jatamansi+ L-DOPA group “*P < 0.01 vs sham group; 24P<<0.05 24P < 0.01 242P < 0.001
vs PD group; P <0.05 #P< 0.01 *#P < 0.001 vs L-DOPA group, same as figures

1 BHEKXKBRMAERS TH FREFR (X100)
Fig.1 Expression of TH in substantia nigra of rats in each group (x 100)

34 HIUXTKBRSUKA Nrf2 @ R0

341 HXPKRSCRA ROS FREMIFL a3k 3
Fiw, SEFARLME, PD 4 KRSCREF ROS
K EZEFE (P<0.001); 5 PD 4iALk, L-DOPA
HAEHAERES, EHIA+L-DOPA 21K RIURM
ROS & & &A% (P<<0.05); 5 L-DOPA 41AftL,
HHIA+L-DOPA HKRLUIRIE ROS & & 2 F#{K
(P<0.001), FKHATE PD ALK H, ROS KTk
LB i R R AR T AL B, T AP L-DOPA
AR ROS #i&, A L-DOPA TE/RNAH
A4 ROS, MnE AN M. HFAE L-DOPA
FH R A 20306 ROS B4, I A RS Y
342 HMXRREURMAE Nrf2 & E R IE 15200
WKl 2 Fos, SxTEZAMEL, PD 4K RECRIAH
N2 EAREGFEMESY; 5 PD AML, L-
DOPA HA W& %R, HHA+L-DOPA AR
SUIRMRI Nrf2 8 AR IEK P BEFE (P<0.01);
5 L-DOPA dAHLE, H#FA+L-DOPA 41K R EURM

*3 BEARLKAEROSEE (Xts,n=8)
Table 3 ROS content in striatum of rats in each group
(Xts,n=8)

ZH ) ROS/(ng-mg™!)
IEEEWN 45421788
PD 125.60+14.34™"
L-DOPA 146.001+9.73

H#HA+L-DOPA 79.60+4.11°##

(1) Nrf2 & [ RIEKFIHETHE (P<0.05). RITE
IEFHUAF, JrELRT N2 AT 5 ERE, Ri&
B 7E PD BIAUKR A, MUES B KB
MUEIE LA BT Nrf2 B # EAIRES A AVE IR, JFE
B Nrf2 RIARIHL = ROS; 29115,
5 L-DOPA HLLH, Hia 5 L-DOPA BXHIJS , Nrf2
FKiLRER R, REHM BT S Nrf2 K15, %
iRAR N ROS M85, AT S Ak LEUR B
343  HIAX KR SUIRME HO-1. SOD. GSH-Px i
PERRZ W 4 Fs, 5T RAMLEE, PD 4K
AUk HO-1. SOD #1 GSH-Px 3f 346 THEi )
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1.0
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1 081
X 104 'H%
or2 [ ° 0 = o6
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2 FBHEKXKRYURE N2 ZEAFREXER (Xts,n=3)

Fig. 2 Nrf2 protein expression in striatum of rats in each group (X £ s, n =3)

F4 KBEKXBLUKRE HO-1. SOD 1 GSH-Px 5EM4 (X +5)
Table 4 HO-1, SOD and GSH-Px activities in striatum of rats in each group (X xs)

2 HO-1/(ng'mg™") (n = 6) SOD/(ng'mg™") (n=8) GSH-Px/(ng'mg™") (n = 8)
[EEN 1.54+0.07 1.524+0.18 2.81+0.24
PD 1.9740.14 1.8440.10 3.784+0.35
L-DOPA 2.3610.08 2274021 42640.32

H#r+L-DOPA 29840217

3.1240.20%°"% 5.944-0.34°°"#

%, 5 PD ML, L-DOPA HikA BEMEER,
{HH#A+L-DOPA 4K RECKRAAH HO-1. SOD.

GSH-Px 7514 & ¥ & (P<<0.001); 5 L-DOPA 4
L, H#A+L-DOPA 41K ZCIR1A HO-1. SOD
WEMERE TR (P<<0.05), GSH-Px EMEEETE
(P<0.01). RETFEIEFEHUE T, AL R RS T4,
HO-1. SOD. GSH-Px b+ EIRFE, REAH
2 E PD K&, Hlik ROS 7% 1% S5 HO-1.
SOD. GSH-Px it b7k A K EE; 29T
J&, 5 L-DOPA HLLE, HH#L5 L-DOPA HH 7]
BF 4R HO-1. SOD. GSH-Px HIFKiA, it
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Fig. 3 DIR, p-ERK/ERK and AFosB protein expressions in striatum of rats in each group (X £ s, n=3)
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352 HaXKERLURA p-DARPP-32/DARPP-32
wEHFIAMEE WX S s, 5 PD A, L-
DOPA K ZCIRA p-DARPP-32/DARPP-32 2 H
FiLKFRETE (P<0.01). 5 L-DOPA ZHHtL,
H A+ L-DOPA H K B SCIRA DIR 8 H#RIA /K1
B (P<0.05). F£W PD HAKRKEMRA L-
DOPA £x'3%( p-DARPP-32/DARPP-32 & [1#i5,
HHa5 L-DOPA BXA W] LA i (A i FE B0
R 5 BEKRLURIE p-DARPP-32/DARPP-32 EAFXRIX
(Xts,n=8)

Table S p-DARPP-32/DARPP-32 protein expression in

striatum of rats in each group (X +s,n=8)

H p-DARPP-32/DARPP-32/(ng-mg ")
TBFAR 0.27+0.02
PD 0.3440.03
L-DOPA 0.6140.09""
H#\+L-DOPA 0.394-0.05%
4 T

H A PD B 1|45 5 FH 1) #4825 35 £ R 1250
6-OHDAPRCIF MPTPR7, b fa R FTE1) PD A5
RITEAT N 2R A A ARE SRR PD B3
NEHE, HAESFEMNMBERE. SRR
R30S, geah, R DL E B EH T £ R
TG, i FLRARIIRE RS FI1E 0 ROS 724, 5
2 B REA 2 U AR PR, (R AHTF 7R sc fa
FENRT & PD BB, JEAELEAL B4y T REM L-

Nrf2

DOPA fil] # LID BB K FR 1031,

AW IR, PD AREL K BRI A B 0 B 3
F#{%, ROS SEMZ, TH £i5 N, £ EKEEHZS
TOH T ER . 45F L-DOPA JRJT )5, Wil 5k
BE T, BE %R ROS MLl %, AKX L-
DOPA 7E1ANARIN 2574 ROS, {E 730N B
SN E—25 N E s tkAh, L-DOPA & #43% T DIR-ERK
WP, UCRURRIUCNZEEIG N, B AIMB23,
5 L-DOPA AL, HHA5 L-DOPA B AT LA
T ONrf2 @ B A A U S, R A S L-
DOPA B it AediH] DIR-ERK JEEH R E N, &
ECRVATT LID MEH . BARNLE] b W 4.
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Fig. 4 Mechanism of N. jatamansi on treating LID
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(antioxidant response element, ARE), JA 3l Fiif%
FHELEE (40 HO-1. SOD. GSH-Px %) (%
ik 35361, EATT e PR AP WL AA G 52 AL A B 4
Fo IR AMIE IR T RS ) 2 A -

Hik, KHIMRASMEY: L-DOPA, £33 DIR
B, 2 DIR BT e, 251 T cAMP {55
RIS AN A B ek, 17 3 cAMP 4436t
1 30 A (protein kinases A, PKA) F1 DARPP-
32 (G M N, DARPP-32 B2 {17, DARPP-
32 £y DIR NG Tl EEENESS T, 4
Hum b 5 2 f 6] & 2 B R -1 (protein
phosphatase-1, PP-1) Mt ERK FIREEE {61,
7MW, DIR Fif ERK {55l B Hrad ik
VG FAYERF LID KA EEWLE], £V 2 )
B FHAT ERK BOE 40 i 4 K5 7] DLk
LID fiERES31, ghah, ERK i S, S{efEHL T
JifAFosB t H AL, FEBUIR#IZ T AFosB (1) E
BN N2 LID RAERRE ¥, HERNEES
LID 17 5oy BIEAH R, ik kRH1EAFosB %
) 2 B 28 LIDMY, U Ukgansan AJ JE I AL
gUiR#EH DIR #9558 H (W1 p-ERK. AFosB.
c-fos &) M FRIEE K RIZs) Dy Repng, e %
EUREMIZ 0, J8Z% LID 2,

AU FT AR SO, HAS CEER A 4
W R4 PD B RAFRMEIME . AT 7T
i Nrf2 F1 DIR-ERK 2 {5 5@ IE T HAAR
LID HA REFHGTIER . 1ok, A% 5 5% H
PR AR SMERYRIE FEH AR BT ZR PR BRIE AR
SRR H ARSI AR 15 0 N 4 BB TS,
[FJ I e % PSR B i £ & . ROS 7K-~F /2 ERK
PITERRAL, UE W H FA R s 2 ORA 1 T AT RE S 444k
iR S ANH] ERK {5 S@ B BosEHA M, 5
AW Fras K] LLH VEE.

g bR, HiAEd R PD KK TH Rik
FOE Nrf2 15 538 8%, X L-DOPA 2f# PD KB
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