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Abstract

Objective: Exploring the protective effects of gastrodin on motor function in mice with parkinson’s
disease induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). Method: SPF-grade male
C57BL/6 mice were randomly assigned to either the MPTP PD model group or the MPTP + gastrodin
group, with 5 mice in each group. A Parkinson’s disease (PD) model was established by continuous
intraperitoneal injection of MPTP at 25 mg/kg for 7 days. After model establishment, the MPTP +
gastrodin group received gastrodin at 90 mg/kg via oral administration, while the MPTP group re-
ceived an equal volume of distilled water orally. The drug was administered continuously for 9
weeks, and the open-field test was conducted in the 8th week. The open-field test recorded indica-
tors such as total distance traveled, average speed, stationary time, central zone dwell time, number
of central zone entries, and latency period. Additionally, movement pattern analysis was performed
using activity trace plots. Results: The MPTP group exhibited reduced movement trajectories, pre-
dominantly confined to periphery; the MPTP + gastrodin group demonstrated expanded activity
range with increased central zone entry. Comparative analysis of open-field behavioral parameters
revealed no statistically significant differences between the two groups in total distance traveled,
average speed, rest duration, central zone entry frequency, or central zone dwell time (P > 0.05).
Conclusion: Based on movement trajectory and behavioral assessments, gastrodin partially im-
proved exploratory behavior and motor performance in MPTP model mice, though the quantitative
differences were not statistically significant.
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M4 A% 993 (PD)E A 4k BT R Pk M BRI (AD) 2 )5 A 28— R AP B AT Ve, LR A0 P 95 1 e 20 Ay ok o
ZARGT o-FAZE A (a-syn) 75 KE, ES % /MAE(Lewy bodies, Lbs), LAN % ERZAEMZE TTIMIR
ATHEFET o X ey BEAR MY, T B SR AA o K R F A0 B (TH) BH 14 4 28 7 1) ek A 22 EL I (D A) 7K P (1) B
M 51 K PD HIESEREIR[ 1] [2]. 1-F FE-4-2K3E-1,2,3,6- DU AU e (MPTP) &2 H i S T2 1 PD @55254),
FACH =) MPPRIEEEVERA J o 2 g Reth & o, AT B i sh s MR R AT A 5SS PD FERAY
[3]o MTAEAR, HERAFEREIRATMESIR BT 7T b 99 18 2 B 557 . RIKRER A A H © 2 2R A
Fi, JCHAEPREIRAT M AU B s 2 M aidb . HAERNLEIE 2 A7, SRR MEEm. it
AFPTRAER . IR A RS T ERRAR RN, DU B EE IR 5 4]. RIFITR
F MPTP 4% PD /NEARAL, I D 37500 B3, MIREAT NRE TP 7 VT R R &= BV 1E
BEEVER, it — D B W R BR 3R I A0 22 R4 N AR A S AR A

2. ERERE
2.1. LR
1% SPF 4% CSTBL/6 /N, HEME, 1A 20~25 g, /INRIAFE T HEEIASE R, L 22+2°C, BE 50%
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+£10%, 12 h Ju/MEPEM, HHEESYU0K. SKRHTHTA /N RGN R 7 d.
2.2. HERBRBEAE

KH MPTP Sk & &AM (PD)E A . LL MPTP 25 mg/kg 1E RVESFIE, ®H 1K, &4
PEfs RS 7 d, WIS PD B, 25 R 30 /N BRI G i v SRR 52 8 5~10 mL/kg, 256/ BUAA
H, AR RN BRI AR 0.1~0.2 mL, $EILECH] MPTP 29K FE N 5 mg/mL. f# K HE4E
HEER KK MPTP i J 8 i e i) 25 FH

WG ST, KN R R R, Ao T EDEHU AR, AN B e EECR
R LR IR AR S, BN SRR I AR ERE 30°~60°, ZEiRiEAT, e B SR . ES S
10~30 min, /NRATH LGRS, ~PH#RE 1 TSR SMEAT N . AT N I HECE MPTP S )5 — IS A
5 3~4 KT
2.3. HASHRY

NERBENL R 2 4B, 4 5 H: MPTP 4H: %E%: 7 d JE5T MPTP 44 PD #:%!, MPTP + KErEA:
ERE NG AT RIRER(GAS) 90 mg/kg EH , &FH 11K, L5259 i, MPTP 445 T2 KR 2818 K .
AT RGN = BN 35256, T4 255 8 AT UhHEAT .

24. TRAFMR : ERAEDREH MPTP BREE 8 ARMITAERKN

W37 55

W34 500 x 500 x 300 mm, RS> 4 x4, F 16 NMEFEANTTHE, FARAEE Y BE. SERHT
30 min R/ BB T SRI EIAEGE N . WKEPRN R E T g, TR R SENE S 5 min Y (93
S, E T ENUEEI T R GG RAT IR ICRIR RIS SRR PR F R, Oy
R AT OB EALK O DR A O XA RE, D XA BRI N A0 XA E IR
A, SEISZE AR THED A, B TR T

25 HIEICRSAE

TN EHRHESNE R ARG T H . SR LME £ FREZE(X+s)FR, KIKA: Mann-Whitney U
(XU f % #EAZ 1IE: FDR (Benjamini-Hochberg). 4t it 8 ] SPSS26.0 #ft, &3 MK~ P<0.05.

3. 58

KM/ BREST MPTP J5 S & 8 J G (AT A RS B AH 5 R R 2% 20 /N BRZE B IRV S5 MPTP
JE4110~30 4350 p, S BLIH R ST N RN, G SRR, 515 BEGERERN). G0
PEATE. IR LREMERERIBEFE RS 2~4 /N RZRHREIFEE, NRIKE B s aR
Ko 58 FRT R /INRA A BMATENRSE, RS, Eahsb SR,

PIZL/NER S min B IAT EAE LR, SERFE . CPYERE . FR bR, A0 XN IR, b A 2
TG4 (P> 0.05). W#E 1.

Table 1. Open-field behavioral test results (mean + standard deviation)
1. IRITAFRNER(X£s)

FBFR Model (Mean £ SEM)  Treat (Mean = SEM) U P{E FDRq 1E.(BH)
24 PR 2 (mm) 20079.46 + 1337.98 27878.35 + 1883.91 2.0 0.0317 0.1270
S35 7 B (mm/s) 67.00 + 4.41 93.16 + 6.19 1.0 0.0159 0.1270
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ik
F 1L R (s) 74.27 + 8.39 60.51 = 6.09 19.0 0.2222 0.5926
HL X B (mm) 1637.92 + 258.86 2083.80 + 147.91 7.0 0.3095 0.6169
HhG XA BRI 1] (s) 13.24 +2.88 12.60 + 1.39 11.0 0.8413 0.9615
X HE N R EL(R) 12.00 £2.14 13.60 + 1.63 9.5 0.5993 0.7990
BN AR G) 0.00 + 0.00 0.00 £ 0.00 12.5 1.0000 1.0000
RO X LR TR (s) 0.534 + 0.469 0.694 + 0.274 8.0 0.3855 0.6169
4. #ig

BT, MPTP AL R/, HEENL A5, fend 3 EiEsie s T, JR5F& MPTP i
FHIEE L% REFAT NN PD /NRE SR IL[S]. KRR TS, Pl B o/ SIS shye Bk,
HBEAN L DXREIE N, RRAENAE— B Lo, X530 RIRR B — @M AR et ph ]
IRPERIRIE — 8. 2R, B TAT NSRBI R BN AR R RN, LI B RAEG T M P ATy
WEES . AT AR D SRR ST R (6] R R AL/ BT B MPTP 21/ il
SRR ST R RS, HARBRIG I BEACTRR, BB RRRER/NRIAT AR E IR
PHERL Bgi A RFEEZES XSRS U BRIRA K =2 MPTP MR EAT —5E AR IRE M,
FREHE AR A A WIVER] RAWI AR R DONREA 5 R, AT BRI MAZE R BOR, Giit a2
ZRRBRER MAE A AT RESE R TR e R P BE 2 i it e, T ARREI B 25 0 AT

IR R A R IEETR T RBRERAE A S AR (PDYR BRI T OTEAEAE T . AR IVESS 65 2 Tl (6-
OHDA) T (i AR M5 i X(VTA) LK) PD K BUBERI R, RERERAMX G 7R s e AT, 8
FHEIN T VTA XIsh B R (TH) B PR e RE, SR B e R RER 7] EAER
(K172, AW TR T I8 Sh L 54T AR hn s e VTN 75 36 P B s KRR AR AR DLt S BRI PR 2R AL
FERZIT AL R BEAT G T T BT TEE IR o BbAh, AR ARG R B E G2, TR AR
BB A — T, ATE A A R BT KA 2 Y, DARm AT AR, B Or T, WA A A
ERAHAAAGN, IR AR e et MRS EIE . AANIBE LR 70458, A PP KRR
AL ER . BT RRRAAPURNL. PUR. SCELRAT)RES 2 HAEER, HAE PD SRR
FIRTREFF AR T EABE I T s, TR IEIL R A TC. IR Ut LB (AL o

Li LRk, AHTFER ] MPTP BRI R 2 BUIRERRAT 9 T FENUZ B HE ) 2R IE,  RIRR REAE
—ERE LR MPTP AN RIS PIE RIRZRAT N, HENIER ARG AR E . diahuliié
B RIKREVITRERA — MR EN o RRFEILY KFEAR | SR 25 I L2 51N AL S,
BE— 2 BB PR R AE A AR08 v BTER 2 I PR AN

B BH

AT IRIGA R BARA TR A T LI SME PR R S HE(E LS . TACUCBWS-2026061001) .
EEWMHE

TUH 95 XB2024024 Fa gt R 25 R E R E R R L
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