F37E  H3H PNRE SOV NS Vol.37  NoJ3
2018 -6 H Journal of Tianjin University of Traditional Chinese Medicine Jun.2018
. |:|:| ?:""g_ﬁﬁ 9"‘5 . DOI: 10.11656/j.issn.1673-9043.2018.03.15

SR ed MM EEYILRITHF
B KR SO b Ti R

EE LR EL LN

ORI R P 2 R AR 2 AR 2

(ILREPEHRF,ARFPHLAALS R ABEARALFHIALAPC, REFE 3001932 REPEHKXF, RiETFTIK
PHELELLT-AHREEARELTRHRFTRFT LN, XE 300193)

WE (BRI 0758 =-E B AL B IR O 1-H 4286 -1,2, 3, 6-PUSUMEIE (MPTP )75 S 1 WA 42 FRA AL/ N
FUAAITVER e 25103 J12% M PK-PD WF9E B8 S0l [F53K] 1 JCiah i d MPTP Fr 8500 4 ZR 10/ AR AL
FELE S d RS MPTP(30 me/kg) . TS 3 KRG T —-£ B HiFL A (100 mg/kg ) HiAbF#E MPTP FrEidy
MEFRBAVN . TG 1 IRGZE I T TR 2F AR IR, T R F SR 45 oRUF 5 2 A2 /N BT Sk BUIG , FH sk
WA GO TR 2 22 L (DA & [Z5 3R] 78 MPTP 80 £ FRm/ Nlrb , Hf 7 g i s =&
SR G IR RARIT L AT A BRI A T . SR AL HLA BRI DA A5 I BB IR (P<0.01) , PNS B i
L2541 DA i E TR (P<0.01), HZLRIA Gt 25 5 (P<0.01) . [£5i8] =L SV L X i 4 AR 8L /I BR
A ETE R, B = S R LA ORI T A

KW BRI AT 2
B4y 5 R285.5 XRAFRERAD: A

WP 43 AR S T2 R AR T B AR NRE B — b
ZRATVER o I PRAEIR DL L PERZ B s Bl 2% |
JULKE 3 388 vy T2 B A7 B g 2 R AR, P E S M)
BF RIS FETERE S, I 0] SRR, H AL
BT RE 5 MR- SR A 2 1k (DA) 75 B A
e TG0 B 5 SO 1Y DA
g O

— -2 B MABHE Y — £ [Panax notoginseng
(Burk.) F. H. Chen]|#) TR FIARZE, 327 T [ i
HPE R, R T (AN E ), A S h 2 £V Y5
o SRR (PNS) =L AR a2 hn T
A SR, R R R E R 2 — AR T O ik
ML 7 T EL AT B DD A7 28 (B iR B 52
Jo i FRSEEREEIR A R AR, e A0 7K TR RFL s 2
KPR , v R e 2GR N R A
P, ORI 25 W) 552 18 1 B ) KA, 3 m 25y ilie

*HEEMBE: XEWAHRAFEALA B (15PTCYSY00030,
16ZXHLGX00170)

EER N A #(1990-), 4, B L HF 7 A&, KT P 25 4] A
7GR

EIFESE % & %, E-mail : Lonerliuzd@163.com.

234

XER/ES 1 1673-9043(2018)03-0234-05

PSR S AE R o AR — L SR
il 28 B W/O BUGIEL , WEEEHO MR 4 AR/ INERU TG
SPAEH]

1 w7

1.1 {488 478271545 (SCI Forced Swim Version2.0,
SCI Tail Suspension Version2.0) ; =150 A & G2
K g8 (159, 85 . RF-10AXL), XP205 + 1732
— K- (METTLER TOLEDO ) ; 2 3¢ HL( I 3 & 7
WARHLAR H 1 A PR A A ) 3 250 HL (Thermo Fisher
Scientific ) ; 80 CYK4H (Haier HLIEARAERE ), ATS
FEBEHLATS TAL RS A RAF).

1.2 R - 4283 -1,2,3,6 - DU AN BE
(MPTP) ( 3 [# Sigma 23 ] SLBS2977V ) ; A= FHERIK
RTR 25\ B A FRZS ] 1611280721) 5 = AR , #7°
TERR (2 1) Z14AM8Y30915) , Z IR ( K i X
fis AL 2R B AT BR S F] 20150731) , 1P fith iR
BCIRM2E ) G25M81.32588), = Lk (K68
K 4AL THTSE FIF 20150401) , 20 iU 2,18 — 4R (IR
A9 704AM8Y30614 ), L- B & R ( IG5 ZE)
150228) , iz — A0 CRHE TR BRAb 27 12800 A B
3] 20150504 ), Fh PR 22 1 e (v 18 i 24 il A A



F37E HE3MW
2018 4F 6 /A

PNRE U LSV N S i

Journal of Tianjin University of Traditional Chinese Medicine

Vol.37  No.3
Jun.2018

ZEBE 100070-201507), =L M BRI (mHE
BT RIRZT A BRA w] L HiE5 021108, R1, Rgl Al
Rb1 JGit 7050035k 13.79% 47.26% 24.55% ) , K
GHENRISP, L X AR (AV.T) BE 2R A R A A
SY-SI-170103], ¥ iz I £ — 1 H i Eg (Labrafil M
1944CS, WL EAEESE AT ) , LBE R EIEAE . ARifE s
%R 0.01 mol/L & 54 2 .0.50 mmol/L Na,EDTA .
0.1 g/L L& IR A /K IA IR . L8240 Wk
0.60 mol/L = %2 .0.50 mmol/L Na,EDTA 0.1 g/L L-
LR IR G /K . = SEERTTVERSY 1.20 mol/L
K,HPO,.2.00 mmol/L Na,EDTA HJTRA7KIEW -

1.3 SZEGEN C57BLG6 /s BB T-db 5t 4 i F 4k
LB B E AR A BRA T, AR UE S SCXK (5T)
2016-0011. s i : (25+2) °C, AHRNRSE : (50+
2)% , AH A5 18 IR B 4 S 36 TR 3261 7

2 KWAHE

2.1 PNS FLAIH % PNS fFL &AL A H
TR R 2 W H I g (Labrafil M 1944CS,58% ) .
KEHEAE(SP)/ W (Km=1,25% ) . PNS & &
(400 mg/mL, 17%) . FcAb 7 s Fra imAe FLIL S
PNS /KA T-Rehhrr, 50 ClE i 41 T 1t dE 444
WK 243 LA L 3 min, 5 K34 AL 800 bar JE
I 5 R, BIAE PNS 1L,

22 W gy SEERER 24 H C57BL/6 /)
R, A RO B, TOC B as M 5 1R %
Bl ML - 22 v BE AL 43 4 41, BDX) BR 2 B AU,
PNS T FL SRR A 252, B4 6 1, A 2 1 s 1
5} MPTP[30 mg/(kg-d) FESLIEST 5 d, ] REZLIE s v
ShAE R AR AR K, A2 TR R A 3 AT
25T PNS IFL IR (100 mg/kg), 1 h Jm 3 54
MPTP[30 mg/(kg-d)], EL BN RILE U BRI Je E 7
B RAER G A TAT AP, PNS Tl S 3 T
HIERSG 1 IRG LG ATAT R0, R 259 %)
S5 S ) AR S MR AR (BORIAR 2 B B
A

2.3 PNS fEL Rt ih 4 2Rk /D BB A Iz 20 2 RE Y
Al

231 JEFFEE SCREH—ARE 80 em, EIfE 1 em
)42 JE AT, ANER ISR 20 A3 LA B 4T 0, RS 30 11 2 e 2k
WE b W32 NSk ) RO A B AT T , i
/INEMAT THUNE 284S A B[], /DN BRI i 25 F T ity
FEUR T 28 58 A 3 RS AR 45 1k, B U/INBRIE 5% 3 1k
JEFFHF A, BOF- A AT G112 20 B, i /N B

A A5 sl AR ) BRI, U EE I
232 ERSE  SLRAE TSRS i T,
PN BB A S - W /NRizsge ), il
S/INERGE B (8], A TS50 HT
233 PRUKSEE  SCIAEAT NSRS A AT,
BN EUE TR EL Y, KR 25~30 °C, PE 3 bR N
T A2 ] E] P REIE S AN WHE VK IR 30 43 5 K
Sy B TEEDK AU /R TR R 25 45 T[] 4
ASZARINA] 50900 #3020 43 BRI EIC 15 43
/R G ol sh & B fE— &8 10 3. e
RGO, IS 225007 o
2.4 PNS GLLOTIA 4 A0/ N DA 5 R 520
2401 MRSV ECTH] R BER IR DA PRk
i 1,12 mg, BT 100 mL I, JinAs o i 7 750 1%
I EE o
242 HHASE R AEI SE Sk U 7E
VKA B 5325 th G H RSO, T--80 CHR RIS - 4%
SURACZH BB =1 2275 mL 1 EL B A 2 41 54
RV, 20 B TR BS 0 15 min( 12 000 t/min) . FIER
FRELO 1 IR, T80 CHORAE, HF i A8 DU iF 26 1% Tk
i, A SRR e R DL TE A, 78 VKA ik
B 10 min Jii, BB L 15 min(12 000 r/min) , i
0.22 wm FYPEREL, RIS
243 faiEsy @ﬁ%ﬁf:Angilen‘[ Cys(5 pm,4.6 mmx
200 mm) ; JiL SAH A7 IR — £ TR SH 2% o - T
(pH 3.8) BV ,0~10 min:5%B, 10~15 min: 5%~
50%B,15~20 min:50%B; ¥ & I+ (EM):330 nm,
KA (EX) : 280 nm; Al : 25 °C; #EFE & : 20 pL.
244 FELEME KBS, BRI DA XTI,
eSO R Y N 8 i i = S =R TR N LN A CS
SR AE DA N E A e T, B B ARG
IR RAF A A TR
245 PRiEMLREIE SRS IR IR
T B, A A RN 448 .358.4.224 .89.6.,44.8 .22.4
11.2.5.6 ng/mL ZRH% ST, DAV BE (C) M Ak
P X, TR CA) AR Y, e hlAn e th £k, 1945
HEMZ Tl Y=407.84X-1 129.3,r 5 0.999 9, DA
TE 5.6~448 ng/mL L H N ZEPE R R R
24.6 FEEESLLE B 6 Oy [F—FEA KL, 5 B
IMAE A —E R DA XIS, F R 2R A 2
T AR5 HERE ST o G5 R SR T, 6 (0 I ZH UM i Y
WETRIFR RSD(% )N 0.96% , 748 )5 12755k
247 JrikEEEEEE H6 /7y 2 M DA & i iY[E]
235



$37% H3W
2018 -6 H

PNRE SOV NS

Journal of Tianjin University of Traditional Chinese Medicine

Vol.37  No.3
Jun.2018

A

T T T T T T T T T
10 20 30 40 50 60 70 80 9% min

t/min
A2 B R A C AR 1L 2 B
E1 SEREEEEE
— WAL 200 L, A3 A ] — e 1 X6) R
VSR, Fie FRG 2H 2 (A i A B 5 0 A B S AR 3
B, THREIRE IR, 2554 97.66%+
1.49% , =27 5 RIISCR R AT
2.5 GeiteEnik A EdEYISR I SPSS 20.0 4iit
AFFEAT 0B, T ORI B e bR i 22 (wxs ) 3R
7N, 2 B) LR B DR 28 T 22 43 A, AL o) R Ll s
K LSD ¥, P<0.05 W2 BA G EE X
3 XRER
31 R MELT IR A AN R EZ T
EEipA
301 JEFFSEEE TCHTSE I 32 B AL/ B
A2 S IR e ), Bl U 2Rk R 3 m , SE5R /)N
BT EAT 52 50 R I Ay ke S o TCAT T FH A s 1]
R, /IR Sl DR e D T 45 R R 1
7w, PD BRI /)N FRUTEAT B[] B d B 4, 5% B 2
A GE 228 L E R (P<0.01) ; SHERI4IA L, =
£ R TCRL S A A A AT (R 24 Pr i3 L (HL
SRR TG F 22 5
312 BREXE BREFZME/NRERE
iz s g O, A5 R 2H i I S O 2] /)N R PR A 174 7 B
MG, AR B R) ARG, 10 A /)N RIS 1 451 O ™
W, S5 1 TR, PD AL ZH 14 72 B s a] B
KFXIRLL, XTHR4LA PD BiRIL B Go it 25 5
(P<0.01), =L BB AR A EE IS A

236

e H SRR AR L ST 22 25 5
3.3 URUKERES DUk S g AT DA i S Bl ) Y
Az SR RE T, 45 3 BTG, /N R 2 A T IR PR
AL UL/ ERR R U5 B O™, H AR
PRI/ A RIS . G5R WK | o, XHHIR
ZHHN PD AU Y oA Se it 22 7 (P<0. 01), =
£ B R IFL S S ALK IS A BTk, (0 5 A
R AH HEICSE ¢ 22 5%

F1 =EREEHIMEERE/NREEIS A
2o (xs)
JEFFHFIH] (s) BT (s)
11.2+ 29 83.8+18.4
102.2+10.9%* 207.0£19.4%*
94.6+ 6.9 206.6+ 4.6
90.0+ 7.8 202.7+ 5.4

20 31 n
XTHEZH 6
I 6
MFH 6
W 6
H SXTHRALE, #4P<0.01,
32 ZUMEEE KA T, 58
B AT LAY BARE 25 (s ) R0, B A 3R
FHER R ZE T 2200, I SPSS 20.0 Ge itk f4-: 174t
TR, 25 R LR 2,
x2 ZELREEMAMBERFIBRNEASASEBRESE

Wik ()
21.7+4.0
11.722.6%+
13.3+2.6
13.3x4.1

BRI (x£s)

215 n Z B (ng/mlL)
ERH 6 48.5+17.3
FEAIZH 6 6.4+ 2.7%%
pEkl 6 23.9+ 3.0%
el 6 14.2+ 5.8%

o S IEH A LR, #4P<0.01, SR [ #5, #P<0.01

N 2 PR, S IEH 4L g BRI DA &l
F T (P<0.01),PNS FL L4 2540 DA & i
WEETHE (P<0. 01); =L S B el AL 5 AL
L, B2 2 (A Gei 2425 5 (P<0. 01).
4 Tig

R BRI RS M RS AKX
P28 2R G0 M B8 3R G0 55 THT 4045 3132 (R oL e
OB INAE 5, —=-E R EA PO Lk T
O WIUASE B 1 1 RS0 i e it £ 47 4 R, i A4 4R
FRUOL M A A SRR o SR RAFSR T 6
5L 22 UL e s 00453 55 F B il £ PD R USRS, BIFSY
=L SR EIRIT A4 AR AE AR, S5 R R AR
FH ¥ bR J& M 2247 0 2% ) TH & DNA mRNA pro -
BDNF P4 -

TEAR Z2 W0 42 AR s B AL vh i FH B )32 1



F37E HE3MW
2018 4F 6 /A

PNRE LIVl = e R Vol.37  No.3

Journal of Tianjin University of Traditional Chinese Medicine

Jun.2018

6-OHDA 5 55 A A 4 AR K BB AU AN 1 k-4 -0
$-1,2,3,6-PUE AL IE (MPTP) 5 S 59 114 75/ B
B, BEESE PD () AT sh il W e 2
A R) A FAR S 4k o R A A [R] A8 3 BEATL |17, 5 ]
AL 1 2 P B 2 PR AR | (E RS ADLE P A 1Y
LA S, PSS B AE G AT 2 A A T A
MEE R LEBVEERRL, (HAT RS0 T
HMGERAR], i SN R AT E A FEDLIR
07 5 J5 B LR S A 2 R LR Y
PR RER AT, By T/ N MPTP A fUE b A T
KRG REKIEZM, AR R C57BL/6 /N I
TS PMTP & i PD A, PD ARL/INER AT R 2k
AR Rt 2 PR AT B RS S [ EE 2R A A5 R
ANBER I —FI AT 2E e b R kil A 7 Ry 2 () i, A%
W5 ACAT S50 8RR 5250 e Uk S 36V Sy A i 2
YRz S DR e T R 4E bR
DA S ZL B i B 5T 22 B R R P 22 20 A )
A FR) — oo B S P 28388 SO, 5 A AR 1Y) e A 5 AR
Koo MANBCIRAR DA 88l &, 29,5 @iy 70%, 4
£ U REM 25 T0 I8/ 5090, DA & 4 22 0F 3 Y
30% , AT T E40A 4 A% D (R LR 021
AWFFEAMHE PD BERUGI S v, R 2k
MPTP Ji§ [ 3: 4 C57BL/6 /R 45 PD BERL, BT
AR NRAT A F AL, SRR -2t
KA SORARZH S DA ()i SERad
ML E] PD R R R A F B Sh AR I 8, A
RIAT 2 e hn 5 IR 4L LA Gt 2p 22 5 4
RIS ] LR o 8 25 AT A8 A SR
TG 25 25 57 AT M S B i A 2l | 3 1 1
ZHEUH DA B A 25 R AT A SRS PD AR R
HAZHZArR ) DA W W AR, 5IE M LA St
225 YT PNS WFL B AT JE i/ B i
A DA SRR E T PD BB, SRR A
G225 PNS HilFI 45 1A 4L 0] A e it 22
S, DA B SN IR A, 3R R R AT fig
WA, = £ B R AL B A R RACR
PRI, PNS fCEL X i 4 AR Y BB A1 V6 97 1
ML E i = S B H LR 25 3% M PK-PD #ff
FEBEE A
1] SCE 98,28 0,55 004 A0 R HL Kty 2y
PrIwEIE (D] AL 5 2427,.2015,12(7):101-103.
[2] P ARSI 25 B2y, e A RIERIE 2 (—

) [M. bt e BE 2R H ML, 2015: 212-213.

[3] X475 XA, PR 5, 55 = b SR TR T B il P
ZE R B TR [T, o B S G ) 2 44 3, 2015,21(15):
217-220.

[4] XU BIHELE PRGOS 25 R SR DR i
JE[D]. R PE 2, 2009,20(3):273-274.

[5] Liu Z, Zhang Q, Ding L, et al. Preparation procedure and
pharmacokinetic study of water —in —oil nanoemulsion of
panax notoginseng saponins for improving the oral
bioavailability[J]. Curr Drug Deliv, 2016, 13(4):600-610.

[6] FhmH, BRI, TR AP, = SR AT I 25 3 AT oY gk
SR AH A 2 2= {5 B 3C#,2016,16(82):29-30.

[7] Liu JJ,Wang YT,Qiu L,et al. Saponins of Panax notoginseng:
chemistry,cellular targets and therapeutic opportunities in
cardiovascular diseases|J].Expert Opin Investig Drugs,2014,
23(4):523.

[8] Han SY,Li HX,Ma X.et al. Evaluation of the antimyocardial
ischemia effect of individual and combined extracts of
Panax notoginseng and Carthamus tinctorius in rats [J].J
Ethnopharmacol,2013,145(3) : 722.

[9] Li H,Deng CQ,Chen BY et al. Total saponins of Panax no—

toginseng modulate the expression of caspases and attenuate

apoptosis in rats following focal cerebral ischemia-reperfu—

sion[J]. J Ethnopharmacol,2009,121(3): 412.

Lau AJ,Toh DF,Chua TK.,et al. Antiplatelet and anticoagu—

lant effects of Panax notoginseng: comparison of raw and

[10

—

steamed Panax notoginseng with Panax ginseng and Panax
quinquefolium[J]. J Ethnopharmacol,2009,125(3): 380.

(1] PRB07 8 B BRARRI A R = B 13 UG
HH L SR R IRILT]. H R S5 7127244 45,2009,15(9): 77.

[12] B AP E S FHE =L MBI PC12 ZHAE X
i S A AR 5 BV D). H T 52 36 7 5 24 2% 58,2013, 19
(4):216.

[13] Jia CL,Xiong MQ,Wang PW.et al. Notoginsenoside R1 at—
tenuates atherosclerotic lesions in ApoE deficient mouse—
model[J]. Plos one,2014,9(6):1.

[14] I e SR G0 (o FL,AF RO I 00 5 7E 1l 2E 38 1
ISPV PIT ECAR I AS RLBE PUE HR BOPE (D] 25 AN RS,
ZRi.2012,14(1): 15.

[15] TREIAEIT U, S5 00 . I S 300 A SR ARG, 0y 3 A
YA E BT A 2,2011,13(1):34.

[16] FHPATEM, T B =L B BRI 4 AR K R
9 1 FHEE bR A 52 (7). 48 b BE 25734 55,2015,30(5):1575 -
1579.

[17] Carrasco E,Casper D,Werner PDopaminergic neurotoxicity
by 6-OHDA and MPP +:differential requirement for neu—
ronal cyclooxygenase activity [J].J Neurosci Res,2005,81(1):

237



£37% H£3M K R OR ) Vol.37  No.3

2018 -6 H Journal of Tianjin University of Traditional Chinese Medicine Jun.2018
121-131 [20] Yuan H, Zhang ZW, Liang LW, et al. Treatment strategies

[18] Hirsch EC,Hoglinger G,Rousselet E,et al.Animal models for Parkinson’s disease[J].Journal of Managed care Medicine,

of Parkinson’s disease in rodents induced by toxins:an 2010, 26(1): 66-76

update[J]. J Neural Transm Suppl,2003,65:89-100. [21] & &0 BN 2588 CTE X MPTP T3

[19] Iancu R,Mohapel P,Brundin P,et al.Behavioral characteriza— A4 AR /N BRASE R (g 2 A B/ D). T DR 2 44 A,

tion of a unilateral 6-OHDA —lesion model of Parkinson’s 2011, 20(4):355-358.

disease in mice [J].Behav Brain Res,2005,162(1):1-10. (Uschi H $9:2018-02-14)

Effects of Panax Notoginseng Saponins microemulsion on behavior and striatal dopamine content in
Parkinson’s model rats
REN Jing"%, WU Yumei"?, MA Li"% CHANG Mengchun"?, LIU Boying"% ZHANG Lina"?, LIU Zhidong"?

(1. Engineering Research Center of Modern Chinese Medicine Discovery and Preparation Technique, Ministry of
Education, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China; 2. Tianjin State Key
Laboratory of Modern Chinese Medicine, Tianjin 300193, China)

Abstract: [Objective] To study the effective onset time of panax notoginseng saponin microemulsion on 1-methyl-4-
phenyl-1, 2, 3, 6-tetrahydropyridine (MPTP) -induced Parkinson’s mouse model, which is lay the fundation of the
pharmacokinetics and PK-PD study. [Methods] First, MPTP-induced mouse model of Parkinson’s disease was
injected intraperitoneally with MPTP (30 mg/kg) for 5 days. On the third day after the model was given, Panax
notoginseng microemulsion and solution (100 mg/kg) were given MPTP-induced Parkinson’s model rats. After the
last day of administration behavioral tests index, the next day after the behavioral experiments in each group
decapitation brains were removed by HPLC - Determination of Dopamine in a fluorescence detector. [Results] Mice
MPTP induced Parkinson in which significant behavioral disorders; Panax notoginseng saponins microemulsion and
solution treatment group, a slight improvement in behavioral disorders. Compared with the normal group, the
dopamine content in the model group was significantly lower (P <0.01), the dopamine content in the PNS
microemulsion and solution administration group was significantly higher (P<0.01), and there was a significant
difference between the two groups (P<0.01). [Conclusions] Panax notoginseng saponins microemulsion on the
Parkinson model mice have a significant therapeutic effect, he effect of Panax notoginseng microemulsion group was

better than that of solution group.

Key words: Panax notoginseng saponins;Parkinson; behavior;dopamine
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