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RIRFES, 2 E2)H4H im 0.05 gi(kg-d)2 B2 AR, BB, XTHRA im SR EAEEIK, BN 14d. KIRGZ
Ja 1. 7. 14 d SEHNRBATICH . B4k, B 5SS SEAT A%, 14 d BFARSE, SRS 66 VR R 5 4/ RSO N
F=/ (MDA) FEJREA B H Ik (GSH) 7KF, Western blotting 1K I & 4 /1N BSCIRAK Y o-Syn F TH 323k, mimiAf
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Protective effect of gastrodin on dopaminergic neurons in rats with Parkinson's
disease induced by MPTP
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Abstract: Objective To observe the effects of gastrodin on dopamine (DA), a-synuclein (a-Syn), and tyrosine hydroxylase (TH) in
striatum of Parkinson's disease mice and its neuroprotection. Methods 50 C57BL/6 Male mice were ip with 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP) to establish the Parkinson's disease model, and they were divided into model group, gastrodin low,
middle, high dose group, and madopar group, with 10 mice in each group, and another 10 mice in the control group. The low, middle,
and high dose group were im 0.2, 0.4, and 0.6 g/(kg-d) Gastrodin Injection, respectively, and the madopar group was im 0.05 g/(kg-d)
madopar solution, and the model group and the control group were im the same amount of sterile saline, continuous injected for 14
days. On the 1st, 7th, and 14th days after the last administration, the mice in each group were tested by climbing pole, hanging and open
field experiments, and were killed at the 14th day, malondialdehyde (MDA) and reduced glutathione (GSH) levels in striatum were
measured by spectrophotometry. Western blotting was used to detect the expressions of a-Syn and TH in striatum, and the content of
DA in striatum of mice in each group was detected by high performance liquid chromatography electrochemical detection (HPLC-
ECD). Results At the same time, compared with the control group, the climbing time, MDA, and o-Syn levels in striatum of the
model group were significantly increased (P < 0.05), but suspension score, total distance of open field activity, average speed of open
field activity, levels of GSH, DA, and TH in striatum decreased significantly (P < 0.05). Compared with the model group, the climbing
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time, MDA and a-Syn levels in striatum of the gastrodin 0.2, 0.4, and 0.6 g/(kg-d) groups and the madopar group were significantly
decreased (P < 0.05), but suspension score, total distance of open field activity, average speed of open field activity, levels of GSH, DA,
TH in striatum increased significantly (P < 0.05). There was no significant difference between the gastrodin 0.6 g/(kg-d) group and

madopar group. Conclusion Gastrodin may protect the DA neurons in the brain by improving the antioxidant capacity of the body, so

as to improve the motor disorders of Parkinson's disease.
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1 #MRE5REE
1.1 KBz
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20180624, W EFERZD A AR A s 1-H Jk-4-
#F3E-1,2,3,6-PUENEEE (MPTP), $%5 MB3783, i
HEREVRHE AR A 2 B2 7, M 0.25 g/
F, PEmtts 20180511, W H iR KHIZA TR 2
Al RPN a-Syn Fiik (185 ab214316). it
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HRHE SCHR 7 V2R 2 AR AL/ N BRI K MPTP
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FEOTRRZ /N, (10 KD ip FELEAERIK, E
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2.1 RREXAEHRFRNBRIT RHENEN
211 /PNRICHFSRES  fEAHFRIR R, 5 X5 HE 2 AR
b, BN RREAFR ) B3 2K (P<<0.05); 5
AR AL, KRBRE 0.2, 0.4. 0.6 gkg Z4H/) FUEH
i) 2 B E /D (P<<0.05); 5K 0.2, 0.4 g/kg
HALE, RERZ 0.6 gkg 4H. £ B2/ RIEH
i) 2 D (P<<0.05). 5 1. 7d ML, 14d 4
RIZH, RIFKZE 0.2. 0.4. 0.6 ghkg ZHA1Z (22 [fF4H /N
SREFFA TR K RIE K (P<<0.05), W% 1.

2.1.2 /NEREHEESLES  EAHFIRNER, 5% R ZHAE
e, BAAH/NREHITF D BE WD (P<0.05); 5
BERAH/NEAH L, RRE 0.2. 0.4, 0.6 ghkg N2
B2z N R EHEMEREE 2 (P<0.05), 5
RIRZ 0.2, 0.4 ghkg AAHLL, KRIKE 0.6 gkg 4. £
2z AN B R 2 (P<0.05). 51,7
dMHEL, 14 d BAYAH, KR 0.2, 0.4, 0.6 gkg 4
M2 B2 /NP EIKIREE R Z (P<
0.05), WL 2.

£ 1 RWEMWEEHFFNRIEHFEEAFME ( x£s, n=10)

Table 1 Effects of gastrodin on climbing pole time in rats with Parkinson's disease ( x s, n =10 )

15 At/ (grkg ) FExRT S
4575 1d BE7d 4575 14d
X e — 11.00+1.23 12.04+1.04 13.14+1.15
it — 15.214+2.13" 17.124+2.54°& 20.2442.107&
% B2 it 0.05 12.05+1.15* 13.27+1.04% 14.59+1.17#&
RIRE 0.2 14.03+1.06* 15.34+1.14%& 17.15+1.06%&
0.4 14.25+2.01% 15.35+1.64% 17.97+1.45%&
0.6 12.51+1.26"" 13.14+1.24%4°& 14.68+1.04#4°&

xR P<0.05; SEIHEE: #P<<0.05; SRME 02 gkg LA “P<0.05; H5RFE 04 gkg t4HE: “P<0.05; S5FEA%Z51 d

te#: &P<0.05; SRIL%57d e %P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg™! group; “P <0.05 vs gastrodin 0.4 g-kg™! group; P < 0.05 vs

administration for 1 d in the same group; ®P < 0.05 vs administration for 7 d in the same group

213 /MRS EMRINTETR, HXTREAAM
b, BER/NRY IIESEPE R P R U
b (P<0.05), SR, KFRE 0.2+ 0.4+ 0.6 g/kg
PN Z 22 /N R 3 TE S BB B . PRl Y
BE TR (P<0.05). 5RFEE 0.2, 0.4 g/kg 41AHLL,
KERZ 0.6 gkg 4. 2 B4R 373550 BB
B PR BE TS (P<005). 5 1. 7d K,
14 d BERIZH, KKK 0.2, 0.4. 0.6 ghkg AL 22

JHFZE /N R IS s BE B PR B AR R T
(P<<0.05), .3 3. 4.
22 RKBEMWERFDRLKES MDA F1
GSH FRixRIF 0

xR, BIRA /N RSCIRA MDA K
B2 (P<0.05), GSH /K- I 3% Bk (P<<0.05).
SRRIHEMEL, KFEE 0.2, 0.4, 0.6 g/kg ZH/ FR4C
RIE MDA ZK-PARIRFEIL (P<<0.05), GSH 7K~ ¥
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ZFE (P<0.05); KIKZE 0.6 gkg 4/NRECIRIE = L. REREAESMHP /DR SCIREH MDA Al
MDA. GSH /KF5ZE2ARERTLS I GSH RIAR M LK 5.

®2 RKREXMAEHFHDRBIFTIHOEME ( x+s, n=10)
Table 2 Effects of gastrodin on suspension scores in rats with Parkinson's disease ( X +s, n =10 )

193 #E/(g-kg™) )
4 m=/(gkg
7 125 1d w75 7d 125 14 d
pagiict — 3.05+0.10 3.074+0.13 3.12+0.12
it — 2.02+0.09 2.14+0.12"% 2.2840.12"%3
Z it 0.05 2.41+0.11% 2.574+0.12%& 2.87+0.13#&
PN 0.2 2.244+0.11% 2.374+0.13% 2.5440.11#&
0.4 2.29+0.10* 2.41+0.11%& 2.57+0.10%&
0.6 2.43+0.09%4 2.604+0.11#4°& 2.8540.10%4 &

SRHRA L P<0.05: SEIIAILE: P<0.05: 5RME 02 gkgtAE: *P<0.05: SRIMEK 04 gkgTAHAE: “P<005: SR d
Foie: %P<0.05: SRELMLAZ 7d Hie: P<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg™' group; “P <0.05vs gastrodin 0.4 g-kg™' group; P < 0.05 vs
administration for 1 d in the same group; °P < 0.05 vs administration for 7 d in the same group

%3 RAREMMEEHRF BT HENBEBHOHM ( x5, n=10)

Table 3 Effects of gastrodin on total distance of open field activity in rats with Parkinson's disease ( X +s,n =10 )

i3 ARk W™ i )y A B S fom
7y 1d hjTd 457 14d
X i — 12 346.31+3516.34 12 304.57 +2 648.12 12 257.34+3 241.00
Ay — 3241.26+564.23" 4134.42 +489.34"& 5310.24+504.327&
% B2 it 0.05 7 312.75+452.67* 9 246.01+536.01%& 10 093.12 +601.75%&
IS 0.2 4623.12+521.41* 6 082.94 +436.22%& 7 451.13+536.12%&
0.4 4 756.98 +365.48" 6 117.24+346.12%& 7 983.61+406.317%&
0.6 7300.24+631.324° 9300.47+703.14*4°& 10 154.49 +785.64%4 &3

e P<005; SHAIMIHEL: P<0.05; SRMEEK 02 gkgt4lHE: “P<005; SRHE 0.4 gkg 4 “P<0.05; SR 1 d
P &P<0.05: SRIZIZ%7d Hk: %P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg™! group; “P <0.05 vs gastrodin 0.4 g-kg™! group; P < 0.05 vs
administration for 1 d in the same group; ®P < 0.05 vs administration for 7 d in the same group

x4 RIFREXASHRF DR IHEFHFIRENE ( x+s, n=10)
Table 4 Effects of gastrodin on average speed of open field activities in rats with Parkinson's disease ( x +s,n =10 )

W37 T Bk (cmes ™)

AL MRk 7y 1d %2 7d %57 14d

it HR — 47.62+1.51 48.16+1.61 48.01+1.48

B — 15.07+£1.23" 16.34+1.42°& 17.86+1.34"&

% 22 i 0.05 21.35+1.20* 26.18+1.26% 37.31+1.28%

N 0.2 17.15+1.30* 20.69+1.24%& 28.3141.26"&
0.4 17.9141.34% 21.724+1.35% 29.9841.06%&
0.6 22.324+1.41" 27.43+1.52M°& 38.124+1.36" &

SXHRA L P<0.05: SEIAILLE: P<0.05: 5RME 02 gkgtAE: *P<0.05: SRIMEK 04 gkgTAHE: “P<005: SFA%4Z1 d
Fe: %P<0.05: SRELLAZ 7d Hie: P<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg™' group; “P <0.05vs gastrodin 0.4 g-kg™' group; P < 0.05 vs
administration for 1 d in the same group; °P < 0.05 vs administration for 7 d in the same group
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®5 KMEXALIRH/MRECKAH MDA F1 GSH FiZMEM ( x£s, n=10)

Table5 Effects of gastrodin on MDA and GSH levels in striatum of rats with Parkinson's disease ( x +s,n =10 )

2H 5] FE/(g-kg™) MDA/(nmol-mg 1) GSH/(mg-g ™)
it HE — 1.65+0.62 10.17+1.14
B — 9.76+1.01" 3.63+0.87"
Equyial 0.05 3.62+1.02% 8.01+1.13"
N 0.2 7.724+1.07* 4.94+1.08"
0.4 6.07£0.91% 6.67+1.03"*
0.6 3.76+1.10"" 8.341.04"°

xR P<0.05; SREUMALE: #P<0.05; SRME 02 gkg LAE: “P<0.05; S5REEK 0.4 gkg tAHELE: “P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg™' group; “P <0.05vs gastrodin 0.4 g-kg™' group

2.3 RMREXMAEHRFENRSURAERN DA a-Syn,
TH K FRIF M0

xR A b, A2/ N R BUIRAR a-Syn /KF
BETHE (P<0.05), DA. TH /K TFEZERL (P<
0.05); HHERAMLEL, KME 0.2, 0.4, 0.6 g/kg 4
INRECIRAE a-Syn KPR IRBE(E (P<<0.05), DA.
TH KPR T H e (P<<0.05); KFEZ 0.6 glkg ZH/)
BEUIRA N DAL a-Syn. TH Fik/KF 5% D
MR ZER TG 2 o RIRE SRR/ &
SO DAL a-Syn. TH KR L 1. £ 6.

TH o — . amm— —

a-Syn "* A -

GAPDH
——— S N SN — ——

X BR ZEa 02 04 0.6
KR/ (gkg ™)
1 RBFREXMHEHFRFNRSURIEA o-Syn 1 TH 7K FERY

M ( xxs, n=10)
Fig. 1 Effects of gastrodin on a-Syn and TH levels in striatum

of rats with Parkinson's disease ( X +s,n=10 )

*6 KMEXHEHRHNRLCRIAKA DAL o-Syn. THKFEIEM ( x+s, n=10)
Table 6 Effects of gastrodin on DA, a-Syn, and TH levels in striatum of rats with Parkinson's disease ( x +s,n =10 )

ZH ) 7l E/(g-kg™) DA/(ng-mg™) a-Syn/GAPDH TH/GAPDH

X e — 7.96+0.93 1.014+0.13 1.314+0.15

it — 1.58+0.71" 0.32+0.10" 2.92+0.14"

% B2 it 0.05 6.13+0.96* 1.21+0.12* 0.93+0.13*

RIRE 0.2 3.12+0.89% 0.58+0.11% 1.61+0.11*
0.4 4,94+0.861* 0.76+0.12** 1.09+0.12%
0.6 6.27+0.98*4" 1.30+0.13*4* 0.87+0.13**

xR P<0.05; SEIHLE: #P<<0.05; SRME 02gkg LAHE: “P<0.05; S5AFRE 0.4 gkg 4L “P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; 4P <0.05vs gastrodin 0.2 g-kg ' group; “P <0.05vs gastrodin 0.4 g-kg™' group

3 g
A4 AR5 IR AR S S5 DA RERRZE TCI T2 %

YR, ImRRI B R WAEEAT iz 30 2h
REFASSFIOI, AR FURIL, 55Xt BEAL/ N SRARLE
RN BRCAT I (B 2 25 T, /N BRE I ME 07
RGNS RN Sy AT E R N S KRS
IR E 2 SR/ INRISEERG . RIFRZ — ML gE i
2, fEIRYT 2RI g e thRe s, WALATC™
HEEIEM, A RAREGE R H EH 2GR
J§%5re WHURHIRIRER T TR TR RG00W, Xt

PRZIRAT BN . IR PR A VR T 25,
KGRI, S /NRALL, KRR 0.2, 0.4,
0.6 g/kg ZHFHZ [ 22 i 2H /)N BRUTCAT B 1) 32 55 35 sk 2D
(P<<0.05), BH:a. WiniEsh SR, T3 e
BIREZ (P<0.05), HALLIKIKE 0.6 glkg 4k
HEROR BT, S PN B 259 % L 22 R
b, B 1. 7. 14d, BIBIA, KK 0.2. 0.4,
0.6 g/kg ZH N2 L L2 JiHFEH /)N SRIEFFIS TR D (P<
0.05), &BHE. BV YiEsaIEE ., P EE
WxTtE (P<0.05), $#/RBEEZAYIERLER, K
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JBR 2R 1T 320 AR S A0 51 /N BRI Bl R R

WA A R AL 2%, W 2R &
HFEZ 5., FRRAM SRR IR E ST, 8%,
JE F15 K08, o-Syn 2 S i i A H R Y —
FhEE AT, 2% 5 IMARIIAZ O S8 07, B AT
F R LA < AR 0 B 10 I I K v ) /MR A
o-Syn M5 RE, SHERMENRAEZEVIMC.
TH RMAETTERIREN, MUERE. BiRE.
W Biash S p R IEE EENER, &5 ZMhErt
P95 R S5 5 A S8, F 9 2 BH KRR 2= BE 4T
SRR N RN 2 DA Reph & oo T2,
ROFFERI, SHRRA/NRAHL, B/ REOR
& o-Syn KTEZETHE (P<005), DA. TH /KF
B FEFEL (P<0.05), FR7RMAE AR /N B2 24
o-Syn. TH S# ik, DA &%, Hoh, 5
RIZHAIEE, RFEZE 0.2 0.4. 0.6 glkg 4/ BREUIRK
o-Syn 7K 5 3 K (P<<0.05), DA. TH /K V&%
FrE (P<0.05), HKJFKZE 0.6 gkg 4/NRSURMA
a-Syn. DA. TH /K5 £ B2 A thig 2 7 e g it
RO, PN R AT HE A S0 /N BRSO A
a-Syn F ARIA, e TH A RIX, 25 DA KF,
TRy 4 A0 /N UK Y DA BEFHZ TG

W AR TE LR AR Dy R BRI 51 R AR, H
H IR T S5 DA BEM AT T:, RIKETLLE
AN A B, 2 BT R, MDA
& e TS EA A E R =, SRR AGRE 1A k.
SIS RURF 7T R W] GSH. MDA R A5 24 L H L 44
FALRIFRRE, SWHEH0 R A KR E VIR
FHAREFCR A, GAS I3 A GSH 7K, &M
MDA 7K, /b B ek A, HI AR e
o AWFFERIL, S5FHRA/NRAREL, AN
gUIRE MDA ik B2 s (P<0.05), GSH #ik
BERFIL (P<0.05), FERMAE AR/ Rt
AL PR B e i AR AR L, KARER 0.2.0.4,
0.6 ghkg 4/NRECIRIAEF MDA ARG (P<
0.05), GSH 7K P/t (P<<0.05), HK#RZ 0.6 g/kg
AN RECIRE MDA, GSH 7K 15 2 B 24 JiF4H Eb s
ZRTGEFE S, PR RIKE T &I A0 /)
B 06 2L 2R I T S A LR R E T B R SR A L SR

g R, RFRER AT RIS i s LA A L e
77, DRI A DA BEFFZE TG, AT 50 A 4 AR /s
BRI IS B R IR, H I ELAAR AR F AL 4TS 75 3 —
2T I
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