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Effects of Achyranthis bidentatae-Cynanchum otophyllum on oxidative stress of cerebral tissue in Parkinson’s
disease mice with syndrome of hyperactivity of liver-Yang

RONG Hua', ZHANG lJingyan’, LIU Jing', ZHANG Xiaojie’ (1. College of Basic Medicine, Heilongjiang
University of Chinese Medicine, Harbin 150040, China; 2. Pathology College, Qiqihar Medical University,
Heilongjiang Qigihar 161006 ,China)

ABSTRACT OBJECTIVE To explore the effects of Achyranthis bidentatae-Cynanchum otophyllum as core couplet medicinals of
Zhengan xifeng decoction on oxidative stress of cerebral tissue in Parkinson’s disease (PD) mice with syndrome of hyperactivity of
liver-Yang. METHODS C57BL/6 mice were randomly divided into normal control group, model group, Zhengan xifeng decoction
group, A. bidntatae group, C. otophyllum group and couplet medicinals of 4. bidentatae-C. otophyllum group, with 10 mice in each
group. PD model of hyperactivity of liver-Yang was established by intragastric administration of Aconitum carmichaelii decoction (4
g/kg) and intraperitoneal injection of 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (25 mg/kg). The behavioral changes and
ultrastructure of substantia nigra neurons in mice were observed. The expressions of tyrosine hydroxylase (TH) positive neurons in
substantia nigra were detected. The expressions of total antioxidant capacity (T-AOC) , superoxide dismutase (SOD) and
malondialdehyde (MDA) in substantia nigra as well as mRNA and protein expressions of nuclear factor-erythroid 2-related factor 2
(Nrf2), thioredoxin reductase 1 (Trxrl), thioredoxin interacting protein (Txnip) were also determined. RESULTS Compared with
model group, PD behavior and ultrastructure of substantia nigra neurons were all improved in administration groups. The
expressions of TH positive neurons, T-AOC (except for C.otophyllum group) and SOD (except for C.otophyllum group), mRNA

relative expression and protein expression levels of Nrf2 and Trxrl were all increased significantly; the expression of MDA (except

for C. ofophyllum group) and mRNA relative expression and

AEETR EKARBEREES ¥ BT H (No.81973597) 5 R JBIT. protein expression levels of Txnip were all decreased
A i 5 BB A FHIRIL 55 BERHIEI H (No.2020-KY YWF-0004) significantly (P<<0.05). Intervention effect of couplet

* E—EE LA DI I PR 2 BRI A AR Y
TEAIESE . L : 0452-2663375, E-mail : ronghua0614@126.com

BV T - S I BFGEIT I P a R than that of A. bidntatae group and C. otophyllum group (P<<
BT . BT : 0452-2663375, E-mail : zxj6789@126.com 0.05) , and the effect was similar to that of Zhengan xifeng

medicinals of 4. bidentatae-C. otophyllum group was better
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decoction group (P>0.05). CONCLUSIONS The couplet medicinals of 4. bidentatae-C. otophyllum can inhibit the level of

oxidative stress in the cerebral tissue of PD mice with hyperactivity of liver-Yang by targeting Nrf2, and play a protective role on

the brain neurons. Its effect is better than that of A.bidntatae and C.otophyllum, and it plays the same role as that of the formula in

tonifying the kidney, softening the liver and suppressing the Yang.

KEYWORDS Parkinson’ s disease; hyperactivity of liver-Yang; Achyranthis bidentatae; Cynanchum otophyllum; couplet

medicinals; Zhengan xifeng decoction; oxidative stress; mice

0114 #8 (Parkinson’s disease , PD ) &—Ffr A fif1 42
RYARTTIEENG , 2 R T B4 ANHE 5 A 1 3h B
SR, B BUR S £ B RE AR 22T 1 T 2Rk DL R By /MR
BT R 122 s i MR FRERAEY . AT, B i e A IR
PEAN T2 LUHRIR YT PD Ah, R 251776 PD HAA TR
P R R PDRAILLLUT S AR RN 3l kAR
2 B B AR B 2 I SR 2 U R XN B i 3
B, BH L TTHE S PD ) FEZEUERY 34 DAANE 2 i FH
FER S DIFERFSE R R — 1) PD Jg B2 A | SR MEAAR
PR PD FP 24055 TE S 4V A a5

BRI R B2 b 2P0 5 i 2 M7 5] 7E
TRYT IR TR PD g 2 B ROCRY (B A iy
B R ZRICRIERE S AR, 4 -1
ATVE R R X BAZ O 2555, ZEIR YT PD B 57
WA Z A BRbas S SR AT, AN SR T 22 2
1R, 2, T 2240 B R I O BRIE R Z T, AR
FRL TR T 25 SRR AE RSP S0 P AR I AT A
SRSy T B0 SRR S K A W 2 i RE R 2ot B
PMFEIBERL ARV E R ST It AR 5T R R UESS &
HY B PIAR AL, R A= - AT 2GR XE A _FJC 3 PD /)N B
Hili 2 2R AR AR N S S S TR R Z 2 XHB YT PD AL
RS
1
1.1 FEMF

ARHEFE T H £ EALASA Stratagene Mx3005P H SZHF
P E i PCRAY (3 [ Agilent 23] ) , ELX800 %14 [ 3
it B A% ( & [ BioTek 2wl ) , JY-ZY2 R4 7% v kAl L Y-
CZ1 74 57 B A PR (b o B AR B Uk B 48 A B 2
A ), CKX41 %Y 5] & & il 5% ( H 4 Olympus A A] ) ,
HT7800 U375 5 Hi - il i 55% ( H A< Hitachi 2] ) 45
12 FEHZSKH

B L 2R L AT R R (A5 43 51 2 000001294
001001502,001001168 ) J41 1) b 53¢ [Al 4 (22 M ) IR
FBRTAL AT, 55550 IR B 22 B B2 25 Bl A0 5T e 2 e
BRI Y D S e B B 1-F R -4-2R36-1,2,3,6-10
ZMEBE (MPTP, 35 M0896 ) Il T3 [F Sigma 23 7 5 F I
1t 2 W2 #2 1k i (tyrosine hydroxylase, TH) $i A& (4t 5
15248 ) Wy F 3% [ Santa Cruz 23 ) ; 9 IFUAT S04 25 118 )5

TEZED 2022455 33 4 181

Jiff 1 (thioredoxin reductase 1, Trxrl) \#% £ )2 5 1 B (la-
min B) . H i 8% -3- % iR I i (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) #T & (41t = 43 5l & 1.
13458 ,2118S) 414 T 3£ [#] Cell Signaling Technology 3
) 5 SR UL 8 1 BAE 2R 1 (thioredoxin interacting
protein, Txnip) | #% & T E2 # 3¢ A F 2 (nuclear factor-
erythroid 2-related factor 2, Nrf2) #T #& (HL 5 7 5 A
ab188865,ab137550) #14 F & [E Abcam 237 ; =¥ K b
eI EPT R R ER S G(1gG) — 3T . SP ey dlfb ik
7 & (45405018 00051405 ,0011404) 4 T-b 5T
Sttt e A MR A PR F 5 B A AL fE T (total antioxi-
dant capacity , T-AOC) Kl {58 & 88 A AL B AL B (su-
peroxide dismutase, SOD) ¥ ¥4 45 I 120 1) & K& N — 8%
(malondialdehyde , MDA ) 7 & Kl 551 & (4550 510
BC1315,BC0170 ,BC0020) ¥l TJL 5t R R RHEA R
o EL IR AE T AY) TR (i) IRy A BR A Rl
NN
xR1 Nf2ES|FESIRT SR ERKE

A ik FERI I bp
Nif2 [4#:5"-CAAGAGCAACTCCAGAAGGAACAGG-Y’ 25
Tiif:5"-CACTGGTGTCTGTCTGGATATGCTG-3 25
Trwrl [Ji#:5"-GGTGCGGTCCATGTAAAATGATTGC-3 2
Fii#:5'-GAAGCAAAGTTGGCATAGCGGAAAC-3' 2
Tunip i 5"-GACGATGTGGACGACTCTCAAGAC-3' %
Tii:5"-TCACTGCACGTTGTTGTTGTTGTTG-3' 2%
Bactin FJi#:5"-CAATGAGCGGTTCCGTTGCC-’ 2
Fi#:5"-CCAGACAGCACTGTGTTGGC-3 2
1.3 zh#

CH7BL/6 Mt /NEL, 3160 H, 3 A8 IR (25 +2)
g, FH g Bt K- B o AR W e 2 0 5 e B 4L, sl Ak 7=
A[ES 4 SCXF (F57)2015-0001, 7ASZHG J7 R 255 750G
IR B 27 BE AR 1 2 D1 23 W A it ol L5 o (SR ) e
(2021)127 %,
2 FHik
2.1 ZiEMElE

G U F AR I AT IR R, He R AR e 27k &
B AR B AT A - AT 20 I, T v B 3
0.20.0.33.0.17.,0.50 g/mL (LA ZG 1T, FIA) . BUAFE
W% 57 SCER8THil 4%, Ui VR Bl 1.67 g/mL, T4 °Cf#
e
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22 FYIHAE EERERY

W5 /N BB HL 20 Ry 1E 5 %k R ZH BRI AT HE R
20 (25 g/kg) R4 (4.5 g/kg) AT (2.3 g/kg) Mo
-7 25 %5 41 (6.8 g/kg) , W4 10 H o BRIE & X IR 2
A, HAZH R FHBE T R (4 g/kg) HE 5 20525 4 T8 5 HIIFBA
UL/ INERARRY 5 BT T 5 RS BRI T S MPTP (25
mg/kg)7 d, 5 HiFBH TR PD /N BB A BRI
MPTP1 h/J5 , BRIE# % B RIS AIZE /N FGE 15 AR BRIk
A, A 25 21N B A3 T EE 18 X 0L 249, 7E MPTP i i U
ST I ARG T T A RS ORI
2.3 INRITAZERT
2.3.1 AR S5 3CER10], ARES S X
NRG BRI . T S BERp SR g ny 45
Bl 9. HeRpimmt me A5 M 2% - $E ATy ikt 5
Mg NB5 5 (A1 G8 /N BRI A T2} 5 E g AT i ol 0 9.
2.3.2  JREEEIIESY S SCER[LL], EELAE AU X
SURBR B T2 o 040 5 1E 5 /INRARL, TCAT (T
AR 103 IR E S I A/ NG B , (HE B A
247« M BN AR B, A M R S KT R L T Bh
B2 53 53« IR HE | RSk AR, DU AR 15 B
Z B 5455 4 SRR ITAET
2.3.3  BHSLIIFr S OCHR[12], SRR G S
ZH/N U B R K O 30 em 5 M 25 em B9k 22 I B
PR TCE TRk 22 rp ol Ad i o /N B 4N BROSUS TR
PAERZZ A5 0 43, /NS T 52 IRk 2 L o] (] 1
PR N4 0.5 43, Gy BRER S TR 2k 22 045 1 43, 4n
AN BRI AS e ATAR 42k 22 W01 45 2 43, 6 D0 B[] oAy 2
min,
2.3.4  URKSERPESr S SCER[13], AL S KA
ZH/IN BB T 40 em X 30 em X 20 cm HLAR KA v, 7K
TR (254 2)°C, KR 15 em, iC 5% /INR 3 min P VR
IFA] ., PEAFRUE R TR 0~30s,1C 0435 =P 31~90 s,
10 143 7 91~150 5,70 2433 1557 1561~180 s, i 347
24 INEIEERWEZETHBMERIE

25T IS RS AR BEPLE S /N, ARBE S vk
P N B R BT, K/NES 1 mm KGR BT T
2.5% LA 4 °CHEE 1T, LT N BRI K
NN A IR PR I AL, il 2P b
FEEY) AT WU Gt T35 5 i 0 s AR
/1N BRI 2 S 2 T B B I R AR A
25 /INRINEREX TH R 2 T AN

K1 SPGB 20 AR IEA A o B 2,47 30 i 28 o
i, [ T 4% 2R PR, 4 °CIRAF 72 h, liK=
5 BEAT A LR SRR B, RS KA PR
BB I THHUAR (R e LR 1:100) , 8 8 34 5
WEIRER 22 M TS YR S5 R I —H0 9 10 min, DAB TAEM
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A8 J5 B ANE Y WK FE M E R , YRR i
Fo ESAIEE NS/ N BUING 0T X TH PHAAE b 28T i 2R
KB, KA, 1] Image-Pro Plus 6.0 #1155
Yo By (P34 0% B8 (B 320 TH FRPE R 2800 Rk
R ) .
2.6 /)N B 2B B4 5K AL R R AR AT 4G iU

KAV E 2 A TR . ORI 4 5 HU/INRR, AbgE
Jei , UK DR EU N RN, 5 2.4 TR i SR T A O, O
T IINTA 14) A BRER K ) A5 LSS AR S 0 SR B
TV, A A S0 & BB 4300 5 T-AOC MDA 1 7%
K SOD it
2.7 /NERBRZE B Nrf2, Trxrl #1 Txnip mRNA ik H)
i

SR AL 9865 8 PCREIEA TR . BR“2.6” 101
i B S5 3 e, £ FH Trizol 28571 42 B 22 i L RNA, i 7
S cDNA, Ll cDNA R Bk #17 PCR 4714 . PCR I
IR 22K - cDNA R 2 wL, dNTP ¥ 1.6 pL, b T iiF
5] 91 % 0.8 uL, BeyoTaq Buffer 2 pL, BeyoTag DNA
Polymerase 0.1 wL, I X ZE 7K 2 20 wL, PCR [ W 4% 14
4 :95 °C AR PE 4 min; 95 °CAEE 20 5,60 °Cil k30 s,
72 °CHEfH 30 s, F: 40 PMEEF o SR 27 WL TR Nrf2
Trxrl A1 Txnip mRNA AT F ik &,
2.8 /NER AN E R Nrf2, Trxrl #1 Txnip E B RIZH
i)

¥ H] Western blot SEEA TGN o HL“2.67 700 ki 28 Jix
T, PRI LN BRI R BT BB 1T, FH BCA A 25 1
T R M I 2 e S TR N - SR N T e
JE HL UK A 5, B R, BT, 0 N2, Trxr L, Txnip . lamin
B Il GAPDH $t i (R BE L5124 1:1 000) , 4 °Cb 25 i
AW RPRICH 1gG —HT (FRELL 2 1:1 000) , T2 i
NI 2 h, TBST Pl #E 47 ECL k2% K6 I I, 1
Image J AP XF Gl BT 25y iE AT % BE 4 . DAN2 &5
N2 [ lamin B, Trxrl , Txnip 5 N2 1 GAPDH JKJ&
(B4 FL (B 2678 Nrf2  Trxr Al Txnip 8 197535 7KF
2.9 GItESH

fi FH SPSS 20.0 2K Ak 4T e it o b o Tt 55 kLA
X s 3R, Z UL BRI R 7 2240 B, 2L 1R P R
FEBCR F LSD-¢ K658, 55 90 5ERER H Ridit 3B, 45 467K
HEa=0.05,
3 #R
3.1 HB-BAEXNFELERTEPD/MNRBHERE

skl

5 IE 6 RR A A, MR 2 /N FROME AT R, B
FREE T TN BRUR B 258 i (P<<0.05) 5 SRR L
BB S AR T SRR BB, 1 Mg
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ANERL B D RER Ay LN A Gi ik 22 i (P<
0.05) ; - IR-FIAT 2T Gy 1 1 Mg/
TN YRR o NS RS e =2 S ves A
R (P>0.05), 452,

x2 FANMNRITAHZERNER

i SR w;%;%w% %i%«% vﬁ«miﬁ«%
0 I I I (x£s,n=10) (xts.n=10) (xts,n=10)

FHHBA 9 1 0 0 0 0351041 020£042
i 0 1 4 3204042 1702048 260%052
FTHE R4 0 e 2 2 1752067 0751042 1402052
4 0 & 4 2 2504053 1304048 190£057
A 0 P 4 3 2654050 1452050 2.00£0.67
L ATy N U L 1954074 0954016 1.50£0.53"
a: HIEH X HAL AR, P<0.05;b: SHUHAL UL, P<0.055¢: 54

JBE- AT 2y %A L, P<<0.05
32 HB-AAZYIATFE_EFTE PD /R AR EE K
FHIRMm

55 0E B 0 IR 2L H A, AR A /0 R RR R B 1 e
550 3 T (P<<0.05) s 5BIRIAL iR, 4545 2541
/1N BRURR I R B DU 384G N TR R JEE A3 , 150 480 (5 FAAIR
(P<<0.05) ; 248 - F1IAT 2 X 2/ SRS 20 38 8 341K 74 e
2 AT (P<0.05) , HHEUFE XA i 2= 5 T st it
FR X (P>0.05), S5RILE2,
3.3 HB-AAZHXITATH_EFTE PD/NREESIEF
ik I TF S IR

L5 0E X R A, AR A /N B S 0 F ek 52
U500 3 B T (P<<0.05) ; SHMAH Ho#s , & 4h 25 41
/N B HE 52 50 RN Uk S B A5 3 1 I 2 IR (P<<0.05) 5
A IR - AT 2556 A/ N BRAS 23 38 0 AR T AR R AL AT A
(P<<0.05) , SEIFENIAA L 2 F LG8 L (P
>0.05), SiRWFK2,

34 HR-BAZ XA _ETTE PD /MR i B BT
LB AR R

TE T B2 /I U P A 28 0 A LA TR I T DL O
BIRRHA RS ORLIRZE R I, T A IE R A
T2 /) B URG R JOT o £ 0 A A [ 400 , A% JI Bt 5, 4ok
PRI K, Ui B A A D Bk, SRR LA,
BRUFFRE A7 20 /)N BRI R B A4 28 T 40 AR A R, 24
L85 235 R A S - 5 2 IR LRI A 2 /) B i PR B A [ 4 ik
BRI 5 25 R - AT 2056 A/ i 228 A% 461 4 ek %, 240
IZR S5 BBIRE o 25 5 UL IR 1 i Sk 48 1) 4 A%
AL o
35 HBE-AAHTAMELETE PD/MRMERRX TH
PRI Z T RIZHI RN

L5 1EF X B A, A5 7R 2 /) BSURG 5 X TH FH
P22 TE IR i 3 PRI (P<<0.05) s SRR A oA, 4%

TEZED 2022455 33 4 181

F A IE-FIAT 04

E. A4
1 FHH/MRMERHMZITEHMEEHE(x13 000)

SR/ )N BRI B X TH PR o0 A /K F- 3 8 & T
1 (P<<0.05) 5 2F - (AT 25X 41 /0N BRI S5 X TH BA A
ZICRIBATH 0 2 = TR A~ 4 (P<0.05), 5
BRI IA L 22 T eG4 L (P>0.05) . 4%
W23,

R BAHANBERERXTHHEHEWMEZTRIEER
(x*+s,n=5)
a5 TS 5 TEEE
AR 057£0.02 tiga 028+0,04
fiA 016004 HAA 026£0.06
BRI 049:£0.06° AR AL 046£0.02°
a: 5 IEF AR Heds , P<0.05;b: SR A, P<0.05;c. 54F
- 2y X4 L8, P<<0.05
3.6 HHE-BAAMMFELTE PD/MRKERSL
R B FRA 2N
5IEH X R Fu i, A2 /)N U 2 5 T-AOC Fil

SOD & ik 7K - ¥ I 35 B {IL , MDA 3 ik /K °F It 3 7t
1 (P<<0.05) ; SIS LA, £ 45 25 24 (BR AT AL A1 ) /N
BRI 2B 5 T-AOC 1 SOD 357K - i 755 , MDA
FeIk K1 B FEAT (P<<0.05) 5 28 - AT 245 % 4/ B
ki 24 J57 v T-AOC Fl SOD Rk /K -3 i 2 w8 T2 e
FATZ , MDA F kK4 8 2 TR A AT (P<
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0.05), FikfEbr SHEERAA LR E S s
X(P>0.05), Z5FRILHEA,

F4 BAENBMERENWIHIERER (x+5,n=10)
i T-AOC/(mol/mg) SOD/% MDA/(mol/mg)
EEXRA 1754024 100.00 7104153

fRA 0524£0.10° 350411326 1728+524
SRR 1384035° 69.094 841" 9614126
L) 0814033 5021+ 10.63" 13444321
EE 060£0.17 441715 1547£5.10°
IR 1344028 6896638 1007+2.54

a: S IEH X B LA, P<<0.05:b: SR IL4L, P<0.05;¢: 54
JHE- A2 %08 2 Le A, P<<0.05

3.7 HB-BAZAXXAE TR PD/MREERF
Nrf2 . Trxrl . Txnip mRNA 15 B KX 0H

55 TE 6 R P, 50 A0 20 /) Bl ki 8 5T o N2
Trxrl mRNA ATk i Al R IA KO 22 4 T0 481t
227 L (P>0.05) , Txnip mRNA AH*%F 23k 5 FE [ H£ A
AKOF 3 I 2 R (P<<0.05) 5 SARIZH LA, 4% 45 25 27N
SRR 28 5 A Nrf2 |, Trxrl mRNA AH X 22 35 8 R (1 Rk
7K 14 5 25 TF S, Txnip mRNA FHXT 23R 8 IE H £ 1A
TRV 24 5 B AR (P<<0.05) 5 A= I - FI AT 2505 20 /)N Bl 2
Ji 7 Nrf2 |, Trxrl mRNA A5 X 26 15 & LR 1 32 35 K F 1
BEE TR A4, Txnip mRNA Ak = FIE
FIFRIA K2 AR T4 R AT (P<<0.05) , ik
FEAR S E XA A 3 22 gt L (P>
0.05). ZRILES K2,

R5 HHENRKER A Nrf2, Trxrl , Txnip mRNA 0
EARIEER(x£ts5,n=5)

2 mRNA X FA B EARBKT%

- Nif2 Trxtl Txnip Nif2 Trxrl Txnip

R 1004008 100£0.13 100£0.15 10000 100.00 100.00

A 1172024 1122003 2282035 110.14£1682 1073521925 290.36%12.15°

BAHERAE 20120100 1861023 1441041 2773132625 2895413415 1442142246

4l 1354041 125£0.16* 181020 157.36% 1942 14658+ 1921 23459+ 19.70

AATA 1324026 120£0.00% 191£0.10% 1501142415 139,61 1119 261.10% 1421

REHAZNAL 18910240 166+0.09 150£0200 26527419520 27613410450 138.64+163%°

a: SIEF N IR g, P<<0.05;b: SHHIA A, P<<0.05;¢: 524k
- AT 253 4 g, P<<0.05

———e— e -|57 kDa

| — — | — S — ‘67@3

Nrf2

lamin B

Trxr]l | ———— m——— ‘60 kDa

Txnip I | 50 kDa

GAPDH| -—ean GEPF o> e o ‘37”’“

ERRE M4l OBUPE EIRL N EREr
e it 24l
2 HBHNRKER S Nrf2, Trxrl , Txnip EH R IE
HBikE
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HEE AN PD JE T BRIE " JE E , FLAE G N 22
FEA T KA R T B R, BFPE BT PD
B OLUERE , B T, ORI ARG I, SR S 2
IOFS it 8 FFF 5 9 R, 93 AN ik L - B T, R0 0kt 3 A B
A AP BRI, MPTP A 5 i 5K 2 Fmg P2
SN 2 ST AN SUIRIAR X £ B RE M 26 00FE T, iX 5 PD
AR PR A, AFFER I RO K & MPTP 5
S HIFH T PD /N RL, FH 5 84 - AT 24
XF PD TR, 780 R B T Fp BE 3 5 IR 45 A 1
R,

e RAVE 5% 238, B R B 76 T FH L 0 PD 3%
SRR AR 2 5 0 B 2k S B0 B ) N TR S T
MELABE A 7~ o 20 T 7R 2B A e /N B A R
TR SO T TE . R - VAT R B RE XA A2 0
Z50F A AR B T LAY AR A S e i 1
T — 78 DAL AT SR I A 22 2k A B &
PR B TR AR R, WA 24 556 FH A 21 5 R X ALY
Pt PD VE AT BHE X VE R . THAE DA 2 B g
PR TTI A bR, AT DL B B A 28 T I 1 R L,
SR HI W MPTP 5 511 PD BLAY ) = E AR 1Y, A oY &
B, SRR LA, 20 - AT 250 e A% B 3 IOt AL/
B2 W AR, Dl R AR BB 42, 15 /) BB HE AN
T A B R] 348 /) BRUIG 8 5T X TH PR A 48 o0 23k 7K
S X 240 A R T R AR A T G, HLARIR- AT 25
Xof A AR T A L AT SRR 2, SR XA Ak
JEAHI

A AR A, EA I O3 2 5 3 PD A5 iE 2
22 1B AT PR A 1 G =™, T-AOC. SOD 1
MDA J2 Sz B U 38 B FE R 4 A L BB e ik B 4
TEB G RE ) SR R ™ . ARBIFGE R, S5 1E
O RALH g, I BH L TT R PD /N BRUIG 2B 5 R T-AOC Al
SOD 11 K35 7K P-4 1t 25 ARG, T MDA K35 7K 1. 3% 7
1o UGBS TR /N B G A0 A i 4 0 s 5 T A% 2 2 2 ]
PO PH TR PD /N R AR RN 3, HLAR IR -4 2
XA 5 T2 L I AT BRBR 25 1, 5 B AE XA AL
JEAHIT

Nrf2 2 81 8P I 3 S 0 1Y S S R, REAS TG Y
TRMEBT RIS, ST A AR S AR I 5 ™, Trxrl
BT AT AR S5 0 e S IR - R B IR PD 45 2 R A=
YIiEPE  Nef2 7] B2 5 Trxel f5 20 B8 0940 840 I
JCAF 25 A T #E Trxel 6355, Txnip J2 8 Ak 1 5%
AR AR ) — A BRI AR T 3 B Ak i ] {of 24 ff B

TEZED; 202245 33 5 181



Gy KA AN B T FEARRSE T R B, JFRE

JUH PD /)N U 25 P N2 A1 Trxel 2635 7K 55 153 4

WAL A48 0 i 3 22 52, Txnip Rk FHi , M0 4 IR - 1A

2%t a] _EJEATBE e PD /)N BRI B R P Nrf2 | Trxel

FIRIKA, IR R 5 Txnip B IAKE, 3X B50H1 4

- EIATEGX AT R IR Ik, TR 25t PD Y

YERT.

2R LR AR - AT 25 060 BT G I PR _E T AL

B PD AEAT A AR L AT HE LA Nrf2 S 30 e il BH T

T PD /N UG 2 2 A IR T, R i e 22 B AR

YER, BACRAR T4 AT IR 2581, RERE K45 S5 20 )7

AR RM B S T RS KU Z AL

S 3k

[1] PETRILLO S, SCHIRINZI T, DI LAZZARO G, et al.
Systemic activation of Nrf2 pathway in Parkinson’ s di-
sease[J]. Mov Disord,2020,35(1):180-184.

[2] PVBRIE, T8k, R34 R ZARIR Y7 0 & AR & 5[], o
BEZ4,2015,56(3):193-197.

[3] BRZRR, ZHET  fl il T PR 58 SCHR AR A 4 AR
T B SEATE R BFFE[0]. R AR BE 252055, 2016,31(8)
3216-3219.

[4] BYE, 555 004 AR RS040 B b 253R 97 T 25 SCHik
ML), P BE 4R, 2013,54(20) : 1778-1782.

[5] RN, SRR TENBRZE A I R EE,
2014,34(2) : 345-347.

(61 JEUE, 2% . I0F 48 AR Y Hh =GR R A7 01 245 R AR
Mr[J]. B 25243k, 2013,47(7)  12-14.

[7] LIUH,YUCL,XUT]J,etal. Synergistic protective ef-
fect of paeoniflorin and [ -ecdysterone against rotenone-
induced neurotoxicity in PC12 cells[J]. Apoptosis, 2016,
21(12):1354-1365.

[8] XeHEAE, Ememy, AR, 55 . BRI X 4 AR B AL
INERR AT Ao B SR R 14-3-3 | i IR e AL il R Y5
M [T]. 286 5 )4 4%, 2013, 19(21) : 190-193.

[9] K, SBRR, ST, 45 AR IR AT AT A 4 AR
JHFBA b TCE N B iR ) pf 28 O VR ML AR 5]
BI242,2021,19(11) :2269-2275.

[10] HKER, BRiEER B0, % . MPTP %S C57BL/6 /) B 42
ARBHL ) 1) A FPEAL (0], b [ LU BR 2 2R 3, 2020, 30
(8):57-62,85.

[11]  ZEERT, ik, XK A . A8 200 MPTP KR 2 4E /Nl
PARPAT Ry~ Ay 0 LIS [0]. 4R B 1%, 2013, 26

TEZED 2022455 33 4 181

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

[22]

(23]

[24]

(2):293-297.

BROOKS S P,DUNNETT S B. Tests to assess motor phe-
notype in mice: a user’ s guide[J]. Nat Rev Neurosci,
2009,10(7):519-529.

FEHH , INE R 22, A BRI X 0 4 AR I P
EJUIE A BRI Akt AT GSK-38 B R T B R i 1], HE A
BlFR A - BE 25K, 2016, 18(8) : 1374-1378.
WS, EREUK, A58 . RO H B E T UESh )
BRIITH 5 B Z[I]. LR h R4k, 2015, 34(6) : 403-
405,429.

WRB e, 22k, sk 205 , 45 . 10 JE P % MPTP iy S 4
AR/ RUBERY ) w22 O P A TR (7], M
7,2015,31(5) :629-634.

CENCI M A,CROSSMAN A R. Animal models of 1-dopa-

IS

induced dyskinesia in Parkinson’ s disease[J]. Mov Di-
sord,2018,33(6) : 889-899.
B TR L s e . PRI S TR R T 4
AR B A 00 228 PR AE 0 2 (0], S R 24 7%k, 2022, 38
(2):315-317.
FHAST, B = 2R IR AL 7 24 B R AR s 0]
BE#4,2014,29(8) : 1186-1188.
JOHNSON M E,LIM Y, SENTHILKUMARAN M, et al.
Investigation of tyrosune hydroxylase and BDNF in a
low-dose rotenoe model of Parkison’ s disease[J].J Chen
Neuroanat, 2015,70(6) : 33-41.
SINGH A, KUKRETI R, SASO L, et al. Oxidative stress:
a key modulator in neurodegenerative diseases[J]. Mo-
lecules,2019,24(8) . E1583.
BUENDIA I, MICHALSKA P,NAVARRO E, et al. Nrf2-
ARE pathway: an emerging target against oxidative stress
and neuroinflammation in neurodegenerative diseases[J].
Pharmacol Ther, 2016, 157:84-104.
NIU Y C,ZHANG J,DONG M X. Nrf2 as a potential tar-
get for Parkinson’s disease therapy[J]. J Mol Med(Berl) ,
2021,99(7):917-931.
YOSHUHARA E, MASIJI S, MATSUO Y, et al. Thiore-
doxin/Txnip: redoxisome, as a redox switch for the patho-
genesis of diseases[J].Front Immunol,2014,4:514.
BRI E . TXNIP A3 A4 S8 AL e S o
I IPLAI D). T 24 B~ 42, 2018, 34(1) £ 16-19.
(e H 191:2022-04-23  &1R1 H 491 : 2022-08-12)
(Zhile - V%)

China Pharmacy 2022 Vol. 33 No. 18 + 2197 -



