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W EBM EaATREX - 498 5E-1,2,3,6-IUZMEE  (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine, MPTP) %{
W4 AR/ BRI I . FiE SRA 60% CEE A BIAEIREL AT S H, S 808 BRIl g A7 B s . 60 R
ANERBEBLZ; Jy X BRAE L B S22 1 (100 mg/kg) AAT AT S H (total glucosides of pacony, TGP) ik, H. miffl & (0.75.
1.50. 3.00 g/kg) 4, FEEZHM ig 525 (20 mL/kg), XA, HEMA ig LRI (double-distilled water, ddH.0),
1R/, ES215d, B 8 Kig, XA ip MK, HAZH/NREK ip MPTP (30 mg/kg). %5 15 K ip MPTP 1 h J5,
RN BB B RS TREAE S B RR T SR LU B & 2H /N BRB 2 L L AR 22 e IR AR A I 0, ] A 0 i £
L EE AL EF-B (monoamine oxidase-B, MAO-B) & MH/K . #&# AL EH% (dopamine, DA) IR =) 3,4- 52
FIK M (3,4-Dihydroxyphenylacetic acid, DOPAC). & H [ (homovanillic acid, HVA); & [ %35 ENIZRVAG I 2 B facE
1& 44 (dopamine Transporter, DAT) . Bt & BRI (tyrosine Hydroxylase, TH)- fisiii P #1225 % K 7 (brain-derived neurotrophic
factor, BDNF). BFRLIABRARF I M o454 5 H (phosphorylated cAMP-response element-binding protein, p-CREB). A7
R BN T F 45 A B2 1 (cAMP-response element binding protein, CREB). B #kELZHfiuf8i-2 £ [F (B-cell lymphoma-2, Bcl-
2)\ Bel-2 #H% X #5 [ (Bcl-2 associated X Protein, Bax). ZfE A P I R & 2L St -3 (cleaved cystein-asparate protease-
3, cleaved Caspase-3) & [IRIA/KF. £5R MPTP i T IS0 /N RS 3 R L EUR E b . B R hee
BEFRC, SSRGS TH IV E o cs: G mfla BA) S A5 fe 2 38 VN UK B RS L IRE, SR e TRl
AE71 (P<<0.05); LIENIIN TH FHIERIZ TR (P<0.01), #&&E/DNERMAK DAL HVA i &1 DAT. TH. BDNF & &k
7KK p-CREB/CREB. Bcl-2/Bax [{H (P<<0.01), #IHI/NEMH MAO-B. DOPAC. cleaved Caspase-3 {31k (P<<0.01).
e AR EESFIEAXN MPTP 3551/ RARGIE &R R B B MRS ER, HAERHITT RS AAT S8 Retg 1)
MAO-B i, &% DA 2 DAT. TH & F#IEHMEIE CREB/BDNF A Bel-2/Bax JHER A K.
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Mechanism of total glucosides in Paeoniae Radix Alba on MPTP induced
Parkinson’s disease in mice
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Abstract: Objective To explore the protective mechanism of total glucosides in Paeoniae Radix Alba (TGP) against MPTP (1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine) in mice with Parkinson's disease. Methods The TGP was extracted by 60% ethanol
reflux method, and the chemical constituents of TGP were determined by high-performance liquid chromatography (HPLC). Sixty
mice were randomly divided into control group, model group, madopar (100 mg/kg) group, and low-, medium-, and high-dose (0.75,
1.50, 3.00 g/kg) TGP groups. Each treatment group received intragastric (ig) administration (20 mL/kg), while the control and model

groups received an equivalent volume of double-distilled water (ddH-0O) via ig administration, once daily for 15 consecutive days.
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From the 8th day onward, the control group was intraperitoneally (ip) injected with normal saline, while the other groups received
MPTP (30 mg/kg-d™) via ip injection. On the 15th day, one hour after the final MPTP injection, spontaneous activity, rotarod
performance, and hanging ability were assessed. Immunohistochemistry was used to evaluate dopaminergic neuron damage in the
substantia nigra. In addition, monoamine oxidase-B (MAO-B) activity, dopamine (DA), and its metabolites, 3,4-dihydroxyphenylacetic
acid (DOPAC) and homovanillic acid (HVA), were measured in brain tissue. Western blotting was employed to determine the protein
expression levels of dopamine transporter (DAT), tyrosine hydroxylase (TH), brain-derived neurotrophic factor (BDNF),
phosphorylated cAMP-response element-binding protein (p-CREB), CREB, B-cell lymphoma-2 (Bcl-2), Bel-2-associated X protein
(Bax), and Cleaved cystein-asparate protease-3 (Cleaved Caspase-3). Results MPTP-induced Parkinson’s disease model mice
exhibited a significant reduction in the number of spontaneous standing events, as well as a marked decline in hanging ability and
rotarod performance. Furthermore, a significant decrease in the number of TH-positive neurons in the substantia nigra pars compacta
was observed. High-dose TGP treatment significantly increased the number of spontaneous standing events and improved rotarod
performance (P < 0.05). Additionally, TGP administration markedly increased the number of TH-positive neurons (P < 0.01) and
elevated DA and HVA levels in the brain. TGP treatment also upregulated the expression levels of DAT, TH, and BDNF proteins and
increased p-CREB/CREB and Bcl-2/Bax ratios (P < 0.01). Conversely, it significantly inhibited the expression of MAO-B, DOPAC,
and cleaved caspase-3 in the brain (P <0.01). Conclusion High-dose TGP exerts significant neuroprotective effects in MPTP-induced
Parkinson’s disease model mice. The underlying mechanism may be associated with the inhibition of MAO-B activity, the elevation
of DA levels, the upregulation of DAT and TH protein expression, and the activation of the CREB/BDNF and Bcl-2/Bax signaling
pathways.

Key words: total glucosides in Paeoniae Radix Alba; paeoniflorin; Parkinson’s disease; oxidative stress; mechanism of action; monoamine

oxidase-B; dopamine transporter; tyrosine hydroxylase
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YRR, FERREN. 7325 AT e I 2R Al _E ) i 4 A%
TEHEATYIE PR, X HBua S AR M E ALk
fTHEF, #T CREB. BDNF #1478 F#il I A1 Bel-2.
Bax ZERIARTEH T @B IRIT T EAT S IVE B

1 #8
1.1 9

HEME ICR /N, R 22~25g, TWEILRAE
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KL WS SH1484, [FH 25#E TS5 H10930198)
W L% R 25 A PR A w5 1-F HE-4- 2K 8-1,2,3,6-
W & mt mE  C  1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine, MPTP, fit5 20131215) W H L
WBERELGHMKARLAA,:, 2EK (Hts
BCBG8676V, JiiE /> 4>98%). 3,4- “REFK LK
(b5 1451791V, FiETE>99%) . AR [EHEA
B (monoamine oxidase B, MAO-B) &4 Ll i3
ST BARIAT & (iS5 GMS500658) 1 [ A5
RFEHRARAR; 2 B4 (dopamine
transporter, DAT) $if& (L5 ab184451) FIEEZ L
ALl (tyrosine hydroxylase, TH) #ifk (L5
ab137869). HiHilE-3-B IR il (glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) Hifk (#it%5
ab181602) . i Y4 41 22 & 57 [K ¥ (brain-derived
neurotrophic factor, BDNF) #if& ({it*5 ab108319).
AW I R T M 45 A B E ( cAMP-response
element binding protein, CREB) Hi & (it =
ab32515) . WEMR AL IR IR 1 S S e fh &5 & R
( phosphorylated cAMP-response element-binding
protein, p-CREB, #lt5 ab32096). B kE4H fuji-2
F A (B-cell lymphoma-2, Bcl-2) Juik (#t5
ab196495). Bel-2 #H5% X &5 (Bcl-2 associated X
protein, Bax) $ifk (k5 ab32503). ZLfF AL
R K4 Z IR & A B -3 (cleaved cystein-asparate
protease-3, cleaved Caspase-3, #t5 ab32042) I H
% HE Abcam A F; HRP Arid il =Ediée —pt (it
5 IH-0011) B b5t 5 H & AV ARG R TTHE
N P AR (LS PO013) TWH BilgE =
KAEVEARAF: HEE (EAikal, #t'5 984503) 1
H 356 EFEER I /RBHL AR D101 BURFLIR B4 iR
(10 emX 80 cm, #t5 AC12919) WH ki3
WA R A
13 {427

27-6 BUNRE FIEEAL (RAZ R AR A
")) YLS-4C B8 0% 57 4 (B W AE YRt
BHEBR A A D; Finnigan LCQ Y H g 5 & - [ it
WA (EEFEER KA A D); SunFireTM Cig (03 £
(250 mm X4.6mm, 5um, FEREFHAFD. DCY
248 BYFAMAAL GE BFBHEAGERARAE]D.
2 FE
21 BARERHIE

FREL 100 g FHATZIMFEREECEIE, A 1 000 mL

) 60%ZBE CRRELL 12 10) HAHEEL 1.5 h, &,
HE 3R, WERIEH, WoRKE2IRE: B D101 Y
RFLR AR BRI EAE, SRFH 1 000 mL Atk
F4f, BREPRW: KA 1000 mL60% ZEEVEE, Wik
Ve, IR YE . FR 20 mg FEEA T &, HEEE
K2 10mL, LJERE 0.45 um €L, &
22 BHNERENRERS S
221 @REZM SRA Cis Bi%H (250 mm X
4.6 mm, Spum), L 0.1%ZFR/K (A) -HEE (B)
RRENAE, G AR B, R R R AR
FF: 0~2min, 13%B; 2~120 min, 13%~100%
B, AR E 0.8 mL/min, FEFEAFL 10 uL, Hdllg
£ 270 nm, I 30 C.
222 KA ZHCEFESIERINGE (DAD) i
I P OO, SRR B TR, T
W HEH A miz50~1000, Wi%HEREN 45KV,
SAEFR & 20 L/min.
2.3 . EESHRTE

¥ 60 HU/NRBENL > AR L AR L £
(100 mg/kg) HMEAATBHFAK. . =iflE 0.75.
1.50. 3.00 g/kg) #41, HF 10 . SA254 ig #HMN
Z4%) (20 mL/kg), 1K/, #ZE15d, X4, A
R ig SARFARZE K (double-distilled water ,
ddH-0). HE 8 K, XA ip A FE K, HA%
ZH/NER ip MPTP [30 mg/(kg-d)]. 28 15 RiES MPTP
10min J&, #/NRNHBLAT A2 BB, J5RE
fil, R, BEPEEIME, 824 30 min, Ui
BRI, JESF MPTP 1 h )5, #E47/NRE
RAE S IRIS AR AR AT A A . & 2H /N B
TAT RN R G, R, HIERAHZ.
231 AREHRE KR ETBAEESET,
M 5 min J5, WHRAEHBNIEFE 5 min NN H
RSB
232 RHAAL RN UG e B B e
(RORFIE], BRSBTS (8], %1409 16 t/min,
R B R 9 2 min, 0%/ RIRHI ], #HE 3 K
BOPSMEE, MHAKATESNIZE 3 d, 2 R/,
233 B K2R EDTERET 1K
FeEgk b (HA% Imm, FEHLE 30 cm) {584 105,
2 /de F/NRKRIK ip MPTP 1.5 h Je#EAT I,
BT 10 so /N EREHERE 1 VF 0 bRdEl$201 7E R
10s P, /MNRAWEIIUESEZLIC3 0 H—)5
TIUESRL I 2 705 R MBIMAES R 1
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5y . AT EAFMENIE R NRAEELE iR
AR a], #8id 60s LL60 s it
234 REHML ATAFEBERE, WrkEih
i, BT 4%%Z KWPEE, 4 CHEHE 3~4h 5, T 30%
FENEBOL . IR HR R 4 23828 0.01mol/ L
PBS Pk, 1TRIESIKEGY R, WHET PBS
o SR BE R SR R - S A M B AT S g% 2 41
2z geth
2.4 MAO-B HIEMNE

i MAO-B & &Rl &, M &t
590 5 2 TR MAO-B 36 1.
25 MZFERZEREEARGEISENE

TEVK G bR BR /I e i R 4, SR B
MHZHER, Iy B HECRIE, RERE, MANGLEE,
SRR E-70 CUKFRAAE. AT, FFSCRE
BT BN, B g SUIRIEIIN 4 mL vk
() R R, Tk R A 9%, RS 1 mL 2]
W, 4 C. 14000 r/min &0 20 min, B L&, H
BIRBGRAEFE 5, 7 B9 P /KB R e PR % S5 min,
NG - EEE (10 ©3) JBEW 300 L, TR
¥% 2 min, 4 000 r/min 250> 5 min, B _EJE, #EFE.
251 @& KA ACQUITY UPLC ® BEH
Cis (50mmX2.1mm, 1.7 um) tiff:, HENE
T DE DA RENMN 0.1%HEEK (A) -2 (B)
(921 8), LYt 20 min, HEFEE 15 pL; &
DOPAC. HVA JEIHHA 0.1%F FR/K (A) -ZHE (B)
(821 18), ZEREVEMAE 20 min, FEAEAAFL 20 L, 14
I B4 0.3 mL/min.
252 il APCI &1, Jir & 4.0kV; b
HEBEMEREE 200 C; MM E 50 mL/min;
HEYSARRUR R 15 mL/min;  1F 5 TR AR
BRI (MRMD #25, WY m/z 154.00~
137.00; HEFLHE N 16 V, HEEAERE N O V.
FREA Y IE R S S (SRMD AR, il e
m/z 166.90~122.80 (DOPAC), 180.70~ 136.60
(HVA); HEFLHE 518 124 18V Al RE & 437
12, 10V, BAERBEHEEN 3.0k, ZHHE
N3V, BTIREEN 135 C, KEFISEEN
480 C.
2.6 Western blotting #&l TH. DAT. CREB. p-
CREB. BDNF. Bcl-2. Bax. Cleaved Caspase-3 &
SESTS

HY 50 mg AR, O 1 mL IP 40 5 iR

W, FFH A A B 48 78 70 244#, 4 °C . 13 000 r/min
B0 Smin, B EIE. EEAMFEME 10% T ke 5
460 - 56 TR 0 I fic e Jie LK, % 22 PVIDF S, 5%/Bi
fE4-45 4 CHHER, | XTBST ¥k 5 s, 7
BUMA—PT (1:1000) BFF 2 h, FIREERE,
JAIANZFT (121000 E|IFF 1h, Pk, ECL
&5, UL GAPDH AN Z, KH Image-J {53 Hr
EASE T &
27 SZItFESW

SKH SPSS 13.0 #ff, FrAHUEUX £s FoR,
fFH ¢ K3 AT SR 2T
3 &
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B) R EAT B SEE R AEE 2 AR, 1P
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R SRR R OB 2 TR (P<<0.01); SRS EL
B, AN REERIREA/DNR B RSB E T
= (P<0.05).
3.3 R

W 3 fion, SXTEA LR, BRI/ R IR b
i) 53 PR (P<<0.01); SRS LLEE, AR &
H &R 2L/ BOR B (A 52 s (P<<0.01).
34 BESW

WK 4 fion, SR LR, BN B
i) S E L (P<0.01); SRR, HATR
HE R S R E K (P<0.05).
3.5 XMHEHRFNBRERPKERRX TH A
2y Al

WK 2 fios, SXHIRAL bR, AL /N TH
FHEMRE SO AR I A 4R, TH FHMEME ofiE
EEFK (P<0.0D); SHRIAHLIE, &AL/
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PG ERAROTE T, MR A ER BRI IO IR S
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LALPHRY R T 24 PHI s 3-I B TEEEEAT 2 4RI, SATAET: - RHMATATE: TR B TIRMES: 8-RIEATHT, 9-mATH
10- 2 B AT H 1177251

1-paconol glycoside; 2-paconol glucoside; 3-galloyl paconiflorin; 4-benzoic acid; 5-paeonin; 6-benzoyl paeoniflorin; 7-methyl gallate; 8-
hydroxypaeoniflorin; 9-white pacony glucoside; 10-benzoyl hydroxypaeoniflorin; 11-paconiflorin.

1 BEA2FEH HPLC-DAD B (A) REBETFRE B)
Fig.1 HPLC chromatograms (A) and total ion current (B) of total glucosides of paeony

®1 BUSHHUERSDINER

Table 1 Results of chemical constituents analysis of total glucosides of paeony

= o —
B HTHR et BFR tomin %ﬁf ?if (Efg g
1 AETF P S CaoH2e012 7.98 460.429 0 460.429 1 022 369.1021,366.892 1, 355.213 6,
351.7832
2 AETF 1 PHI CisH200s 12.80 3283154 328.316 2 244 329.1245,180.232 1, 169.127 8
3 AETF BETFBEAAH  CaHzOs 14.20 632.566 1 632.567 4 206 500.1021,464.7832,313.120 1,
168.765 7
4 AETF KR C7Hs0: 12.20 1221214 122.1235 172 910125
5 AETF AHETE CoHu0uCl 22,10 514.862 3 514.852 4 019  479.1235,317.157 2, 289.176 2,
273.126 3
6 AET REBEAT CaoHs2013 15.90 600.567 3 600.563 2 683  165.1032, 136.874 3,121.001 2
7 RAETF BRI CsHgOs 1750 184.146 0 184.146 1 054  124.0132,110.7954
8 REF RHEATUH CasH2012 13.40 496.4610 496.462 3 262 4652130, 333.143 2, 164.876 2,
136.754 3
9 AETF HATZH CasH2s0u 32.40 480.461 8 480.462 1 062  525.1021,356.896 3, 121.123 0
10 T KHBREALH  CoHzOn 2050 5845743 5845769 445 4311328, 165.0124,120.8732
1 fET AEH Ca3Hoe0n 35.40 480.163 1 480.163 2 021  381.1345,341.1256,219.134 7,
185.134 8
3.6 XP/IERAMEL MAO-B &£/ 37 MNRSUKREA DA RERSZMEEDN
m#k s P, SAEALE, A4 MAO-B £ R
EHEREERID (P<0.01); SHEANE, AAR Wk 6 frn, 50 R L, iR 4H ) DA

T FIEH MAO-B 15 ME &3 F#K (P<<0.05.0.01), DOPAC Fll HVA HI& &R ERML (P<0.01); 5
SERFWE, AR R RYE S MRV L, AR R PR EHMNEZ EA
MAO-B & 52 HL ) /N DA F1 HVA BI& &= 2N (P<0.05).
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*2 MIREHRFENERBREIDREBIEE
(Xts,n=10)
Table 2 Effect on number of spontaneous standing in
Parkinson’s disease mice ( X + s, n=10)

A5 7/ (g kg™t B R 3l ST BRI
pagiict — 38.70+19.30
it — 4.4041.76%
KL 0.10 122.95+46.37™
SESPERER 3.00 10.45+6.98"

1.50 4.40+4.56
0.75 4404208

Hxt B *P<0.05 *P<0.01; SRAILLLE: "P<0.05
TP<0.01; T,
#P<0.05 #P<0.01 vs control group; ‘P <0.05 “P<0.01 vs model

group; same as below tables.

®3 MRS ERIRBHEEAIR

(Xxs,n=10)
Table 3 Effect on roll time in Parkinson’s disease mice
(Xxs,n=10)
A5 7l E/(g kg ) TR TR /s
pagit — 17465+1.11
] — 56.45+27.82%
KL 0.10 115.00+39.86™
HA] S 3.00 112.70+38.74™
1.50 111.89+44.82™
0.75 96.94+34.03"
‘_X‘J‘Pﬁ ' A XLt '

{
\

FIATET 0.75 gk AATRTF 150 gkg!  FATET 3.00 gkg™

*4 MEEHRHENREEREME (X+s,n=10)

Table 4 Effect on suspension time in Parkinson’s disease mice

(Xts,n=10)
ZH 5] 7l &/(g kg™t B /s
payiist — 93.10+51.43
it — 39.05+16.82#
EE20) 0.10 49.55+7.66
HA 3.00 60.061+32.36"
1.50 51.83+38.16
0.75 42.454+12.35

3.8 I TH #1 DAT H93ki%F1 CREB/BDNF/Bcl-2
G tinp Al

3.8.1 BEATEEX/NRHNAHZ TH Al DAT ik
gz i 3 s, SR, BAILL TH Al
DAT Fis¥) BE K (P<<0.05. 0.01); SR L
B, HHVEYIR R ET S DAT ) TH IZRIAKF
(P<<0.05. 0.01).

3.82 HATEEXN/NRPNAL p-CREB. CREB.
BDNF Rikfimg i 4. 5 fion, SXTiR4LE
i, FiRY p-CREB/CREB HIME A1 BDNF [ iA 7K
TR EFK (P<0.01); SHRA I, AR ST
L IR DL E L2 B4 p-CREB/CREB 1A

k%
kK
;éj_\ 80 *
= 60 L
= N
40
3 20 .
N

N\
Xof BR B 075 150 3.00

ELH
A2 BT /(gkg™)

XS RAE: "P<0.05 "P<0.01; SHEEAE. *P<0.05 #P<0.01; FEME.
"P<0.05 ""P<0.01 vs control group;*P <0.05 *P <0.01 vs model group; same as below figures.
B2 BRECAE TH RRALREE (X400) (A) RAMHETER B)(Xts,n=10)
Fig.2 Substantia nigrostriatum TH immunohistochemical staining (x 400) (A) and positive neuron results (B)
(Xts,n=10)

#5 XMASHFRR MAO-B JEMMRMN (X +5,n=10)
Table 5 Effect on MAO-B activity in Parkinson’s disease mice
(Xxs,n=10)

51 /(g kgD MAO-B/(U mg?)
ot & — 37.80+2.60
it — 60.08 = 2.86%
KL 0.10 62.76 £2.09™
HAS T 3.00 38.86+1.68"

1.50 42.38+2.02*
0.75 48.05+2.40"

A1 BDNF 3B 7K- P R T (P<0.01),

3.83 X PD /NRMALH Bel-2/Bax A cleaved
Caspase-3 FIAMEM W 6 Frn, SXTHEALLL
B, B Bel-2/Bax MMEZEHREL (P<0.01),

cleaved Caspase-3 [JRIE/KFEET & (P<0.01);
5EMANE, ArjaHEFR . mAEAUAES
E24H Bel-2/Bax WHMEEZE T (P<0.05. 0.01),

cleaved Caspase-3 FiAEE [FK (P<<0.05. 0.01),
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Table 6 Effects on contents of monoamine transmitter and its metabolites in Parkinson’s disease mice (X £ s, n =10)

BN (X+s,n=10)

A 7l /(g kg ™) DA/(ng g™ DOPAC/(ngg™)  HVA/(ug g™
PapiS — 11.5340.72 5.08+0.43 4.28+0.30
i i — 4.494-0.86" 3.1140.38# 2.3440.28
E=A0) 0.10 9.744-0.85™ 3.184+0.32 4.224-0.43"
SRPSSES 3.00 9.25+0.78" 4.44+0.38 4.18+0.32"

1.50 751+0.76" 3.91+0.15 3.28+0.25"
0.75 6.81+0.75" 3.70+0.37 2.79+0.20
1.0
0.9 sk *k
DAT I — i —— — 3 o 10+ 0.8 . o
0.7
TH w—m—m s m— ‘—‘———'SOXIOHJ":06 i o
GAPDH iy S~ S S S 3.6 < 10* ﬁ 0.5 = - TH
i O
AEE OB 075 150 300 EEU N " .
FA R (g kg ™) <03 M DAT
0.2 -
0.1
0 , - . g
o} i it 075 150 300 EZXE

HA ST (g kg ™)

E3 stEERH D RREL S DAT #1 TH EEFRIENFM (X£s,n=6)

Fig. 3 Effects on DAT and TH protein expression in Parkinson’s disease mice brain tissue (X £ s, n=6)

CREB e c— c— —— — 4 3 X 10*
p-CREBS —_ 3.5X 104
GAPDH W s S — — e 3.6 < 10"
XA 075 150 300 #EW
FAT B F/(gkg™)

El4 xiAEHHRDRKELZ S CREB # p-CREBS133 EERIAHE

p-CREBS'3/CREB

0.8

0.6

0.4

0.2

X

§I||

iR 075 150 3.00
HA S (g kg ™)

M (X£5s,n=6)

EEA)

Fig. 4 Effects on CREB and p-CREBS133 protein expression in Parkinson’s disease mice brain tissue ( X = s, n = 6)

BDNF " e cm——————— ) 7 ](*

3.6X10%
GAPDH s s s S sm— Sw—
PR AR 075 150 3.00 EEW
A2 B/ (gkg™)

1.0

BDNF/GAPDH

0.8
0.6
0.4

0.2

Xof HE

55 IHAEFHRFE/RIKELS S BDNF EBF LR

Fig. 5 Effects on BDNF protein expression in Parkinson’s disease mice brain tissue (X £ s, n=6)
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ZM (X+5S,n=06)
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cleaved Caspase-3 ‘. sm—"" ——" a—— ] 7] |

Bax - T

T T2 X104

Bel2 o e — e a— ) (, < ]()*

GAPDH | —— . > |

3.00 ELE

XHEE BR 075 1.50

Hk
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ok
*x

0.6 *

0.4

0.2

0

AR R 075 1.50  3.00

BA S/ (g'kg™)

ESEqu

HAT S/ (gkg™)

1.8
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0.8
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0.4
0.2

cleaved Caspase-3/GAPDH

®
I I **
YIRS B 075 1.50  3.00

HA R/ (g'kg™)

Kk
e

6 ITIAEFRFH /N ERAKELF Bel-2/Bax & cleaved Caspase-3 RIARFNI (X +s,n=06)

Fig. 6 Effects on Bc1-2/Bax and cleaved Caspase-3 protein expression in Parkinson’s disease mice brain tissue (X £ s, n=6)
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MPTP j& —FiiR B e R, FEN PRI 2
Gt I Bl A0 22 i o 4 M R 1 B 2 B i S AL A 1-
I -4-ZK LI BE B3 (1-methyl-4-phenylpyridinium
MPP* ), EHFEMEHANZTHE LR R
(norepinephrine, NE) FZ Efi% (dopamine, DA)
P TER, SRR T . EAb N R JOE S5 I
JBE, 2] R B EANSCIRA T Y DA FREUIR
RYIIBET . FET I, MPTP # #% FH VR IA & Ax i
R S50, AW ip MPTP It 7RI H
M AR R P /1N BRASE R 24270 i G 250 i PR R I
W AIIEIZ SR FE LA EE IL5K T3
AN AP EERG T . B R IESAL . AL
AR S50 2 H T PR A & AR A 1Y /N iRz 3
Rednci IR 7, RBP4l /N BRUIRT A2 3 P iR AT
ST RE ST. FIATSREE e 0 0 R AT B [ 22 4
PR RE I E, s AATIREURE S IR = i i
IEBHNPMRARE ST, IR SR B AT 53 IR
PHER

WA <6 AR 11 R WLt A 58 4 B . MAO-B
S TERARSNE R R R AR, £ 2 B
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LR B 1) MAO-B /KT 535 i T 1E & AR4271,
RERE T, WA VSER MAO-B £ 4 fif 2 LRI
PEA EEEASAE, B FHEIET. B
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KW, MPTP A 45475 5o X 38 2 PR IR SUiR a2
E i 2 28290, i BRAEAL B 57T (Fenton) M,
AU = A 1) o SR A U — 0 A R A
I, IR AR, MAO-B #1#i1)5§) (41 deprenyl
F rasagiline) 8> H 3 AR B AT T A A7 R
Kiks, ML TTHARFERHBY., MAO-B #4il7]
PRt a- il B I 20 WA I b HAE A P ) 2R
£, WIMIELR 2 R Z TR SR, 1X K] TGP 7]
REE T o- RAZ I E B AR 2 582,
Liu FBIZGRTVEA T IE T MAO W25, Thag e H
TEMEIBIT R T HIERH . MAO-B @itk
Ee SR ek ad i, rAEdEE, FECE L
S, BEMHAETT. M MAO-B HE PR LA
WD EARI, R 2 LR AT, MR
JiIIERE . Chaurasiya ZEPUZERIC S T 2 AR~
YIHER MAO #IiIFIIB e g . b, JEELRAR
PR A MAO-B W&, 12 EUR IR, B
REAL N B, B RYER . X RN
RIS AR IR T 2R L TIBER TT IR . ASHE
FURIL, EATEE RESCE T IAe AR BN R
BEhRe S, BARRI NiEm B RIS SRR
A I T8 o [ARF AT S5 AT R dE ) MAO-B 351
/0 B IR, ITORY 2 B RE AR 4 T0 15,
DAT 247 T 2 T e 28 70 2K fik 7 240 i 44 11
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WEE, WM4EFRr 2 Bt . EREMRAT, DAT
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T a0 ) 52 W . TH 22 B A s R
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(Neurology) RiEBP®, 4% MfizRets o= mb
50%I S, DAT {8 EEITAa T F, it 2 B B i
RMH SRR IRACER . FF7 RN, g A
Yo g 1A 55 5 W WOE 2 ARy R T 1a
( peroxisome proliferator-activated receptor gamma
coactivator-1 alpha, PGC-la) /#%KlF-E2 fHIEH F-
2 (nuclear factor erythroid 2-related factor 2, Nrf2)
EREPU AU AL T o R NPT R A 2K L AR SN
X 2 B RE 2 o™ A RIPER], IX 00 TGP
AR VE IR 1 SEB0 SRR, BEAh, L MAO-
B il 77 CE W <5 AR A TR A R B RES I ki
FET, BN, TR SR IR A 28 IR R
(glial cell line-derived neurotrophic factor, GDNF)
A1 BDNF [{J3&ik, MMTEE—2 5200 DAT A1 TH 1)
KK, N TGP 1) 2 B CR T RSUR IR AL TIBER) 70 1
BLHIEST, ARBFFEE REW], AATSHEN R &R S
&AW B h DAT 1 TH IRIAKT, A8 T4
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