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[(BE] BHN MAZeRBIFEITATEoBESETMERRBOTEMNN, AE BR2ADNAES AT
B, BAEM, £LZEARAATERBER. T, AT, BAI12R, REGASELLEA D TRAM
FES 1-F R -4-5K5-1,2.3,6-m Avkve (MPTP) # 47 RFFHEME KRB DREE, MIEHEZ RE K
B, AMF@&FhfEk, ¥, SHZTLDR5HNETARERBA1.25, 2.5, 5.0my (g-d) EF, £%E
WRAETESEH0.0938mg/ (god) EE, ZOHAEHERENRLTAMBKO2mI/I0g#E, 3481
K, HBE14R, RAVHEE, RAFEREINH FIRIAT/T A FIRN; LR A2 T F 40 ik LOR KRB R
B FEAE (TH) R, RKEERNLCRAAN Z T T; 28320 EE SRS AN SORIK % S
(DA) 534-=—AX KX T (DOPAC) 4 F; EH LEIRLORRAYZ TR Mk, o5 % B m S0k Kk
EB B R G2 (VMAT2) RiA; B & i skt il SORKR a0 i SN R & 8 (ERK) . B dR 4L 20 e
SR R QB (p-ERK) . BRI U468 (CREB). BRHRCIRNERIR 28 T 4546% 8 (p-CREB)
AVMAT2 HZ G KF, R Lxgurki, BAMDIAV S EREBARE TR E TR, SHLa g,
JeAF 8 P s ST 45 3]k AR T AT SR (T-turn) 50y ST 4515 3 3] KAT R AR89 S0t ] (T-total)
¥, PNEAEINA TH, BECKRATH-FHREEM. VMAT2 &G -F¥ R AEE . DASZHIK, sk
hAY 2T ZF R Y, DOPAC/DA 7+, SCk4k p-ERK/ERK. p-CREB/CREB 5 VMAT2 /K -F B14& (P<<0.01),
FHBEERETECRERNZ AR RDAKTERRABEIC, SERBAIE, £ 5 EARAEE LI,
boHAEAN R ERERYRERE (P<0.053P<0.01), 5% 2 &M, 4AFEhHHBHELK
kDA 4% . p-CREB/CREB# % (P<0.05)., 54MFiEafkHl Eabi, AAFELHASAERAE, FHYik
JE¥gm, BF LB | T-turn 5 T-total 3 BAK, D SEATALIR A 3 m s SUR AR VMAT2 & & -F 3 & B 3% & |
DA 2% . p-ERK/ERK. p-CREB/CREB. VMAT2/K-FF+& (P<0.053P<0.01), ZEif AFE & o8k T 4
#3198 % ERK/CREB/VMAT2 12 5 i@ B4 AT i % A8 & -T 47, ZMtaeim % Cleibir 20845 .
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A0 T L ASUR 2 AR P AR B8 PD B R I 958 9 AR
AR ML A9 7R YT PD AR A . REFEF 9T &
B, I I ASORE AT £ R PD AR E I N DA B LR
BIKS-, REEGRITVER o, AL AT e 5 i
K0 28 S E A /D a-Syn S8 BAEIFE A 56 7
ARSI N DAH A BE TR0 B I i 0k ke 7 22 L R
RERI 2 IO R E I BWETE AL, DB S
MACRLIG YT PD I PRI FH 3R AL 5 24k 4 . AR5
25 [N R A S B B sh P A8 P S D1 4 i A it
(LS. 2020-X16-101)

1 #R5H*
1.1 4

SPF % I 14 C57BL/6 fil e /NER 72 H, 8 Ji iy,
i (20+3) g, WF b nt 4 A 4L sC 5 sh iy 4
REWRAA, LEBHYFTUES : SCXK (1)
2021-0006, /N FUTA] % T 4255 B 24 F 92 Bt S5 56 3
oty TR 23~25 °C, TR JF 55%~65%, YGHRE R
MR 12 h/12 WA, HHOK 5H#E, &tk
TFE 1
1.2 %4

AR R LA : AR 15 g, IIETRI20 g,
FEZ20¢, HKAT15g, AEWH10 g F4M, L
eI A BRA R A, Hikk: 10 g/4%, 4825
ML LR, fiLS . 250101, ELZTEH . NEA
HEZ 200 mg. E2ZF50 mg, o FHEER K2 A
FRAEI A=, b5 YT2075.

1.3 EZXABALE

1-H e -4-25 3 -1,2,3,6- DU S ML g (MPTP, it
7 : MB3783-100MG, KifECHEWHEARARA
Al RARYM (S G1004) . FrERRBUEBE
B (5 G1202) . BEARFAILEE (TH) Uik
(it5 :GB11181-100) \DAB & 5.5 (It 5 : G1212) |
RIREW (% G1036) . MR E®W (5.
G1102) . DAPLZ G (b5 G1012) . HIZRHE
WY (5 G1032) ERK /A& (5 : GB11560) |
T 18 b 4t B A0 08 19 2 B (p-ERK) Pifk (4t
5. GB11004) . CREBHUi& (L5 : GB111052) .
W2 AL PR IR 1 2 ek 45 & (p-CREB) ¥t
(4t 5 . GB114322) . #T GAPDH (Ht %5 .
GB15004) . HRP-II=E41% (L% : GB23303). %
PR B VR A (LS . GRF102, bV fil A=
YWEARE AR AR (it : G2007) ., HHECL
fh2t ik & (S . G2020), I FELE R A

WEHEA R A DA (HiE5: A303863) . 3.4-—
BIEK 2 (DOPAC, #t'5: D106475), BlHiT
P2 A A1 BR S ) 5 VMAT2 oAk (345 : ab259970)
Abcam 23 A5 VKEERR (A5 . 10000218), [ 254
Ak A FRA A

Visu Track Mk 14 2l #1417 R 53 B 44 (3.0 Jie
g RS BB A R A A 5 ZS-ZL BRI AR
FTIMEAL (b mt AR S AR & AT R TR
HT7800 %Y i% 5§ W + & i 8 (HITACHI 2\ 7] ) ;
Nikon Eclipse E100 % 1F B 62 B8 (H A e HE
vdl) ;s RM2016 BU HE Y] F#L (i pk RANER A
BT s JB-PS AL IEHL (IR AHE TARA
H]); UPLC I-Class BUE R0 AR (A3 . XEVO TQ-XS
AR PUMAT S 2258, Waters Corporation /A F] o
1.4 b

WS RS, 72 RN IRBENL R TR
B A, B, R, FMNEIE AT .
homEAlEd, MA 12 1L B Egs, Hes
ZH/NFR I 48 MPTP I8 i 3 4 30 mg/kg #5855, 53 H
WO Lk, #EETR Y ES MPTP 5 /N IR
Bi, RAGREE, 575, S, BREN . WEIIRE
WD SEREIR, BN E BT Y MR, A H
ZH TS 0. 9% SEALFNIA I 30 ml/kg.
1.5 F#uiE

FIFHN S /N B S50 B R A RT3 05, %b
I ISR R SR A R IR RGN R, B H AR
H2.5 melg; ANETEIMPRAL . FAIRASH A2
A3 ANE IS ISR R A 0. 5. 2%, RITL. 25,
5.0 mg/g, FLZWAHEH L7 HM0.093 8 mg/g.
23 4 SRIZE R 0. 2 ml/10 g 781K HE S . &40
NIRRT A RS I H FFATES , M H LIk, +F
214K,
1.6 MEIGARA T ik
1.6.1 ArhE 5k JEZHRERHKEKETY
7R A (LY 2 SO W R 8

D) s M ey gk a4 K
50 em, FE50 em W JTAS, SCERHAN], QRIFIAR L
i, RRRTE 4D IO 4 HUINER, ffiH Visu
Track ST A 4T R GRS 5 min /N RAED 33 4
TE ZhAHT , A IR SC I 25 S FH 75% £, TR BR 4%
RO, RSN R . 43I SRR
/N RS SR AR G0 SR N BUE s EERE
PR SRR SRR, PR/ RS S

2) JEFFSEE . HE— AR K 50 em, HE



- 2486 -+ F B 2 E 2025 4F 12 A 66 %5 23 #] Journal of Traditional Chinese Medicine , 2025, Vol. 66, No. 23

0.8 ecm MUK, ML MmgiLi L RKm . A /NRTE
W BE 2 RIFATICHFINS:, E IR, B/ B
SKEB W) BT ARSI, IFid st/ BRI Rz 30 5
SLoE i N T f9EHE] (T-turn) 5/0EAIF IR 2
BB ARF T TR (T-total) o A3 H /NN 3
W, B3 REEIIME

3) IpsEgs Yy /NI AL, —F
PN, I — T/ BT RO E T
A EPs/ N, 2 /DTS el s
P, RIS T 7 B RGOS e o ) e A 7,
SN 5 I BCE4E
1.6.2 HEMEAFkbm s & sk A TH &
BT RN H o, 1% 36 E b2 A TR
0. 1 ml20 g EEST R/ NR S, 1 0. 9% S ALHA
AT ONEET . B/ N E Tk b, BT
FIFF R ot , ZRER SRR BOIRIAR, i HFART) R e s
IR, ZEMBCRIREEATRFAE, IRAF T -80 CH B,
FHT 5 S8 i RO €35 SR 3K B 7% (UPLC-MS/
MS) . BT EIIE S s A SCIRAA A T U B
FE R EGE TR W, T e difh . Je IR
. BB BD S A DO LT

B MSCIRAR, RS 5 ZHORBREE K, A b
B, HYIR P 4 pm A IEY1 R, ARKED A
AR 5 T0K O, ZRIBKUEG, SR
FBERBER, A 3% MEKERBCHRE,
RELIRT Py 5 PR SR AL Pl , BSA XS 5 80RIk, &
130 min, A TH—HT (FELLHI1 2 1000), 4 °C
R, VRT3 U, SN HRP AR IC A L 2E B R 1gG
(W BELLB 1 = 200), ZEEFFE 50 min, PEUH 3K,
A DAB B, i FEFEE @ BaYE, HARE
PAffIRZ 3 min )5, BH, BHEE T, HImage)
L. 8. OB AR D E A
1.6.3 RKFEAMN D KLREVZAHKE XK
FHBE LA e 1k AR L BE B 4 /N BRREOIR 1R A7 8 )
A, VIR A YL 5 min, 0. 1% UKEERR 731k,
NG A i o A S B L e 3 ol S LA <7
A —HZEE I 10 min, REAEREG . 6 H Image)
1. 8. O AT/ NERBCIR IR B 22 oo B
1.6.4  Fod& ik HiEn ) REURKR VMAT2 & G &
R YIRS KR, K3 30 min B8R PR,
VIR 3 e, AACETESCIRIAR TS Bl im E , BSA
B, MA—H (FBEH1:300), 4 CHEHE, U
W, M CY3 bRl FEPi R 1gG (FBELLBI 1 2 300),
5 F 50 min, A DAPIYSME G, WRALLA K%

o6, BHh, RERNMER, KM Image] 1. 8. 0 BT
FITEGIREE
1.6.5 UPLC-MS/MS @] & s R4k 4k DA 5 DOPAC
& & /RN SCIRA 50 mg, A5
Waters UPLC HSS PFP (2.1 mmx100 mm, %7 {8
1.8 pm), WizhtH: AMH (UK, 0.1%H L) . BHH
(i), W : 0.4 ml/min, FEAER: 5.0 pl,
FEWR: 35 °Co BT scff: BTHEABE3. 0kV, |
JE 150 °C; ZHWEFIMEEE 400 'C. EHEFIMLIRR
# 800 L/h; HEFL AR 150 L/h, SR F TargetLynx
SE AR TR, RIS AR
1.6.6 A B IR LCRA R A B/
B M SOIRAR 10 mg, $A AT 4 "CHUE @ Y
B, HFARTIFYIE T mm* /N, A0 1M
T 2 2% v A PB T 1 14 1% $R R [ % 2 he TEAS 5N
MRAE 2 P K . BRI (P - 812 (5=
1:1), 37 CRA 4 him, AR (HFE:
SI2Ads=1 : 2), 37 CEBE K, 21812 I
37 CHMEShG, 37 CEFALHK, 60 CRA48h,
PR REHYI 1.5 pm V1R, R E Y@, 6
BEF AL e YR HLYI R 70 nm V) Fr, BT
A G, SR ST TRAERIR .
1.6.7 & & J ¥ i ik 4w R 80K R ERK,
CREB. VMAT2. p-ERK. p-CREB& & K-F RKH
BEMLEC T e e B 4 3 /N RS M SCIR A4 20 mg,
ZPBSUER 3G, BN IETFE.OE T, A
4903 mm AN EE, BT 1045 20 SV B0 L W
AT ALA K S min, BCE VK 2467 30 min, {#
FHEOHL4 °C. 12000 r/min (50245 86. 75 mm)
B0 10 min, WCEE B3, 34 BWE 1 10F RS,
WATBCAR M ER, 4 ILIMAEN FREZ U,
WA E 15 min, BCHIAUKIESS , #5147 SDS-PAGE
MUK, BB, B, PEML. L1 1000 #i B ERK,
p-ERK. CREB. p-CREB, VMAT2#Hi{A&; 1 : 10 000
Fis B GAPDH FLiR, 4 CHFE . TBST VM),
1 : 5000 % B HRP I 4, =R E 30 min, B
S, AR IR, F ATWBwell™ 43 Hr k(4118
JREEAH -
1.7 %itsFiE

K H Graphpad Prism 9. 5 34 347 80153 Hr o
THEPERIFEE BRI AT I EH R EZE (x2s) R
N, I EEFERMEE R I 220 Mr ikt Z 4 ] T,
ZH 18] B R HL 55 R FH Tukey 356 s 7 2 A8 55 K H
Dunnett-T* ¥ 5%, P<0.05 N ZERHAEG ¥ =Z L,
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Table 1  Comparison of open field test results among groups of mice (%+s)
4151 AL SR /mm P-4 /mm s~ Sk Lk A /s
E{EE 12 23336. 25+3577. 79 77.43+11. 88 68. 45+20. 04
REAIZH 12 8244. 82+1949. 16" 26. 86+5. 95" 182. 52+20. 46"
ELEH 12 19395. 26+5595. 89"’ 64. 11+18. 68" 76. 40+23. 43"
AN T AR = 2H 12 15232. 89+3569. 75" 50. 12+12. 11" 103. 38+32. 11"
AN I R 2 12 16871. 94+2289. 49"’ 55. 80+7. 59" 92. 07+12. 54"
AN I IR 5 12 21266. 25+6010. 95" 70. 52+19. 85" <) 73.21+24. 63V ¥
ca) SAAALE, P<0.01; b) SEEMALE, P<0.01; o) SHMEFIEMAGRIEALLLE, P<0.01; d) S5HMFFIE AR 20 e,
P<0.05,
2 SR 2.3 B4 RINF F e 45 R B m SORAR TH A£GA Hadk

2.1 B RAV Y ERBEERILEK

1w, SEAdEg, BRGNS
B R O g R A, R ER R AT I (P<
0.01), SRV E, €2 A PG L.
o R LA RS . BRGNSk A ()
FEAL (P<<0.01). H5RZEAILE, #MEEMmA.
. mAlEASTERESH LG EE L (P>
0.05) . S5AME I MR G2 L, 0 B 39 i s 711
T2 R PR, SRR (P<
0.058 P<<0.01),
2.2 &l R EI 4R ki

R, HEAMARRK, BERA/NE T-turn 5
T-total B340 (P<<0.01). SR LE, KL
HFANEFTE A . P /N B T-turn 5 T-total
BIREAR (P<<0.01) . 505 AR & 41 T,
A I L g 5] e 2H RN 36 22 E 4 /N B T-turn 55 T-total
KA (P<<0.058(P<<0.01).

K2 AH/DRUCHT LA R L

Table 2 Comparison of pole test results among groups of mice

(s, Xts)
21 ) LK T-turn T-total

EHA 12 1.5520. 20 9.68+1.20
R 12 8. 40+0. 77" 25.26+1. 53"
Ezwdl 12 3.9220.42" 9 11.66+1.72” Y
FINEF T AR A 12 5. 18+0. 81" 13.32+1. 15"
ANEF G i P ) 12 4. 44+0. 40 11.92+1. 37"
FIEF T il 2 12 3.70+0.98” 9 10.49+1.24"” ©

e T-turn, /NRMIFIRIZE SN FIL 240 T T AR E; T-total,
INERNFFIRIZ BB AFFECHS A ST ]

a) S HAkK, P<0.01; b) SERIAHHE, P<0.01;
¢) RN IMARFIEAL LR, P<<0.01; d) 54 EFT AR50 4
H#, P<0.05,

T3, HEAYE, BRI/
FGSCIR AR THAE 565 B RRAL (P<0.01). 5
PRI A, 2 A SN EMAL. . milE
ZH/IN BRAT AT 3G, Bk SOIRAR TH -1 50% B2 (8
THE (P<0.058{ P<<0.01)., 54N E AR5 22
LA, #MEIE I L v ) AR 36 2 AN BRI A
PG (P<0.01). #5245 2541/ SCIRIR TH
EHEEEZE R LG ER L (P>0.05). 4%
/NI SCIR AR TH 3k G e LA UL 1.

F3 ALU/NEETIATU B S0 PR TH S350 5 (8 A%
Table 3  Comparison of forelimb grip strength and mean

optical density of TH in the striatum among groups (x+s)

2159 BEC RUBIRN  THSESDCBEE
FHA 12 1.5620.11 0. 40+0. 05
HEIRIZH 12 0.3620.05" 0. 26+0. 01"
EF Atk 12 1. 11+0. 15" ¥ 0. 37+0. 03"
MBS IR 4 12 0.74=0.20" 0. 34+0. 03
B 1A 2H 12 1.02+0. 21" ¥ 0. 36+0. 05"
I i A 12 1. 19+0. 15" ¥ 0. 38+0. 01

VE: TH, WEEREILA.

a) SEHMAKE, P<0.01; b) SHEBALHE, P<0.01;
c) SEHALLE, P<0.05; d) SHMEISIIGIERALE, P<0.01.
2.4 Bl RECKRARAY 2 U E R VMAT2 % & -F
¥y 5 R LR

K 27K, 25 A/ BBOIRIA B 28 e 40 M B0 2%
£, HEP RS, Je I/MAS e, BIRIZE /N
BRECIRIR R 2o an i i i, HRPIZETLITY, e
/MRS B . SRR hAL, S SHhE
TEIAR . oy e 7 e 2/ BRECHRAA A 28 0 4 i A
i, HESVEBCHEEA Y, e R/MASS Bl 5E
B, R4k, HEOHLEK, SR/ RSCRA
ZIUEUR I, BUIRM VMAT2 2 (-3 56 5
FEAR (P<<0.01). SBIAVZ LA, EZ WA 5%k
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AP35 i AR NI 1L 5 )

E: TH, BREREILAE; B R TH MR,
Bl A4UNRINSCIRIR THER L (Gpedifh, x400)

Figure 1  Comparison of striatal TH expression among groups (Immunohistochemistry, x400)
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Figure 2 Nissl staining images of striatal neurons in mice in each group (x400)

®4 AN RECIRIER 200 X VMAT2 2
S48 7E i A UL
Table 4 Comparison of striatal neuronal counts and VMAT2

protein mean fluorescence intensity in each group (¥+s)

VMAT2 % F1°F
215 B phaooiios/A .
Yyuetnm i
AN 4 216.50+15.16  29.91%2.55
(LRI 4 112.25+12. 82" 8.99+2. 00"
FLwdl 4 181.25+22.23”  19.91+3. 09" ¥
HIEF I AR AL 4 162.25+25.95”  16.24+2. 137
FNEF I R R 4 177.50+29. 23" 20.96+3. 06"
IS I I AR A 4 184.75+21. 70"  27. 48+3. 56"

W VMAT2, S22,

a) SE&AHLE, P<0.01; b) SEIRALE, P<0.01;
¢) SEIAILILE, P<0.05; d) HHMNEISM SRR, P<
0.05; o) H#MEIGMAEFAHEA LR, P<0.01,

BFE AL . o R E AL RECIR AR 2 e R Y
i, BURAE VMAT2 & -5 6sR BE THR (P<
0.053% P<<0.01). S#MEFIHM &M &AL, %

Z W20 SR B AR . PR i SOIRIR VMAT2 8
FISE 98 Eam FER#R (P<<0. 0585 P<<0.01),
2.5 &K R SCOKRIK DA A% & DOPAC/DA 1A
b

TSN, AR, BALNRSCR A

MG, DOPAC/DA{ETHR (P<0.01). S5
R e, WA MANEEIMAL, . mflEg
INRECIRIR DA T, DOPAC/DAEREL (P<
0.055( P<<0.01). 54E & il ) a2l i, 3
Z W RANE IS AR, PR g BRECIR 1A DA %
K (P<<0.055 P<<0.01), 1fii DOPAC/DA %
B 2E G E L (P>0.05),
2.6 AU RIESCKRAARAY 2R Sk E AL
LA 2k R AR

F3xw, SRR FARMELRR, S5A4
L, MR /)N BRI SCIR AR 28 50 58 fish /)N i B it B
WD, RBUE N, SEERILL R, R WA b



‘1’ & A& & 20254 12 A 566 FH55 23 B Journal of Traditional Chinese Medicine , 2025, Vol. 66, No. 23 + 2489 -

x5 HU/NEIRSCIRIE DA % & 5 DOPAC/DA fH 1A% 2.7 A4 R LK AR p-ERK/ERK ., p-CREB/
Table 5 Comparison of DA content and DOPAC/DA CREB. VMAT2 /K -F b2k
in the striatum of mice in each group (%+s) E65. 5o . *ﬁ@éﬂ N Eﬂéﬁ(’[ﬁﬁg
2 R DA/ng-mg”' DOPAC/DA

p-ERK/ERK ., p-CREB/CREB 5 VMAT2 /K 3 [% ik

4 12 6. 52+0. 70 0. 93=0. 06 - B . .
. b Lesoset 1 s on (P<0.01). ‘SHUBALHE, 352 BAL KA B IF I
EL W 12 4.610.44" P 1.1620.30° ik, . S/ NRSCIRIK p-ERK/ERK ., p-CREB/
B i AR 2 12 3.67+0.62” 7  1.20:0. 16" CREB 5 VMAT2 /K ETHE (P<<0.0518% P<0.01) .
I o R e 12 4.30:0.61” " 1.180.17" R LW R, AN AT . R4 p-ERK/
NSRRI Feew . 05+0. 93" . 06+0. 20" R N .
B L5 79 e 12 6.05+0.93 1. 060. 20 ERK WA, %M B 1259 4L p-CREB/CRER .VMAT2
F: DA, ZEWE; DOPAC, 3.4-TFFRIEZ M ; DOPAC/DA L e ) s e
FEP DA fCIBIRAS, B DA PGPk ACFFHE (P<0.05E(P<0.01) . SAMEH MAE,
a) 5% HAIE, P<0.01; b) SHUBALE, P<0.01; RO e 2 LU, kb I IAL R ) 4 p-ERK/ERK 5
o) SHUMALILE, P<0.05; d) 5B AR A R, P< VMAT2 KFEFHF (P<0. 058 P<<0.01). SHMNEIE
0% e DI, P00 AR A, AR 4 p-CREB/
BRI . e S Al N B R, (AR CREBFHE (P<0.01). #ZH/NRECIRAERK, CREB,
B, HDARR I i e 7 e 20 0 2 p-ERK. p-CREB, VMAT2 % [ o1 vk & L&l 4.

B LA R ek 4 A9 i R BRI 1L 55 7 2
T ZLOFF AR R I E TR /NG .
3 AU/ BRUKNSCIR AR 2T 5 il NI B ST L BEIE (x40 000)

Figure 3 Transmission electron microscopy images of striatal neuronal synaptic vesicles in mice of each group (x40 000)

xR6 BA/NEMSUIRA p-ERK/ERK . p-CREB/CREB., VMAT2 /K- L4

Table 6 Comparison of p-ERK/ERK, p-CREB/CREB and VMAT2 levels in the striatum of mice in each group (x%s)
21 51 R p-ERK/ERK p-CREB/CREB VMAT2
25 4 3 1. 42+0. 01 0. 7920. 08 0.77+0. 03
A2 3 0. 1520. 02 0. 13+0. 02" 0. 22+0. 01"
EXLEH 3 0. 75+0. 06" 0. 39+0. 06" 0. 49+0. 03"
HMNES I LA 2 3 0. 45+0. 04" 0. 28+0. 04° 0. 40+0. 03"
DI AL 5 2 3 0. 55+0. 03" 0.53+0. 07" " 0. 49+0. 03"
AMNES I I 0 2 3 0. 88+0. 12" V¥ 0. 64+0. 05" V' © 0. 60+0. 05" < W

H: p-ERK, BERRILANMAMAAT & (G ERK, AUMAMAAT 8 A ; p-CREB, BERRILABEIRTI AN G245 G 1 ; CREB, BT
RN TCFES B/ VMAT2, $EERAEZHE 1 2; p-ERK/ERK, p-CREB/CREB /2114 ERK Y5 CREB 12 /K - 1512 3 B 6 M A A SUH 5
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Figure 4 Western Blotting results of ERK, CREB, p-ERK, p-
CREB, and VMAT?2 proteins in the striatum of mice in each group
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Effect of Bushen Huoxue Granule (%1% il ki) on Dopamine Homeostasis and ERK/CREB/VMAT?2
Signaling Pathways in the Striatum in Parkinson's Disease Model Mice

SUN Hehao'?, CHEN Yingfan', WANG Peng', GENG Xiaohan', ZHANG Yuzhi', ZHANG Qian', LI Min',
LI Shaodan', YANG Minghui'

1. Department of Traditional Chinese medicine, The sixth medical center, The People’s Liberation Army General Hospital, Beijing,
100048; 2. Chinese People’s Liberation Army Medical School

ABSTRACT Objective To investigate the possible mechanism of Bushen Huoxue Granule (kb it ik, BHG)
in treating Parkinson’s disease (PD) from the perspecitve of dopamine (DA) homeostasis. Methods Seventy-two
mice were randomly divided into blank group, model group, madopar group and BHG low-, medium- and high-dose
groups, with 12 mice in each group. Except for the blank group, all mice were administered intraperitoneal injections
of 1-methyl-4-phenyl-1,2, 3, 6-tetrahydropyridine (MPTP) for 7 consecutive days to induce a PD model. On the day
following the injection, BHG low-, medium- and high-dose groups were administered BHG at doses of 1.25, 2.5,
and 5. 0 mg/(g+d) by oral gavage, respectively, while the madopar group received madopar tablets at dose of 0. 093 8 mg/
(g+d) by oral gavage. The blank group and the model group were given 0.2 ml/10 g of distilled water by gavage. All
treatments were given once daily for 14 days. Open field test, pole climbing test and grip test were used to evaluate
the behavior of mice in each group. Immunohistochemisiry was used to detect the expression of tyrosine hydroxylase
(TH) in striatum. Nissl staining was used to detect the activity of striatal neurons. The contents of DA and 3,4-
dihydroxyphenylacetic acid (DOPAC) in striatum were detected by ultra performance liquid chromatography tandem
mass spectrometry. The number and volume of synaptic vesicles were observed by transmission electron microscope.
The expression of vesicular monoamine transporter 2 (VMAT2) in striatum was detected by immunofluorescence.

Western Blot was used to detect the expression of extracellular signal-regulated kinase (ERK) , phosphorylated ERK
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(p-ERK) , ¢cAMP response element-binding protein ( CREB) , phosphorylated CREB (p-CREB) and VMAT?2 in
striatum. Results Compared to the blank group, mice in the model group showed a significant decline in total
distance and average speed in the open field test, along with an increase in total resting time; in the pole test, both the
time required for the mice to turn completely downward (T-turn) and the total time taken to reach the bottom of the
pole (T-total) were prolonged; forelimb grip strength was reduced; in the striatum, the mean optical density of TH,
the average fluorescence intensity of VMAT?2 protein, and DA content all decreased, while the number of striatal neu-
rons was reduced, and the DOPAC/DA ratio was elevated; the levels of p-ERK/ERK, p-CREB/CREB, and VMAT2
in the striatum significantly decreased (P<<0.01) ; transmission electron microscopy revealed that both the number
and volume of synaptic vesicles in striatal neurons were markedly reduced. Compared to the model group, mice in
the madopar group and BHG low-, medium- and high-dose groups showed significant improvements in all the above
indicators (P<<0.05 or P<<0.01). Compared to madopar group, the BHG high-dose group exhibited increased DA
content and elevated p-CREB/CREB ratio in the striatum (P<<0.05). Compared to the BHG low-dose group, the
BHG high-dose group showed increased total distance and mean velocity, decreased total resting time, T-turn, and T-
total, as well as enhanced forelimb grip strength; moreover, the average fluorescence intensity of VMAT?2 protein,
DA content, p-ERK/ERK, p-CREB/CREB, and VMAT?2 levels in the striatum were all significantly elevated (P<<
0.05 or P<<0.01). Conclusion BHG may restore DA homeostasis and alleviate the damage of dopaminergic neu-
rons by regulating ERK/CREB/VMAT? signaling pathway.
Keywords Parkinson’s disease; dopamine homeostasis; Bushen Huoxue Granules (#bF i Ifil 56 ) 5 striatum; vesi-
cular monoamine transporter 2; extracellular regulated protein kinase ; cAMP response element-binding protein
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