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Effects of Levodopa Combined with Danshen Injection on the Apoptosis of Differentiated PC12 Cells Induced
by Rotenone

XIE Li-xia, ZHAO Fei-yu, ZHOU Bei, YANG Wan-zhang (Dept. of Pharmacy, Nanshan Hospital Affiliated to
Guangdong Medical College, Guangdong Shenzhen 518052, China)

ABSTRACT OBIJECTIVE: To study the effects of levodopa combined with Danshen injection on rotenone induced apoptosis of
differentiated PC12 cells. METHODS: The experiment was divided into normal control group (normal cell,isovolumic culture solu-
tion) , combination control group (normal cell, levodopa 2 pmol/L+Danshen injection 3.125 ug/ml), model group (model cell, iso-
volumic culture medium), NGF group (model cell, 300 pg/L), levodopa group (model cell,2 umol/L), Danshen injection group
(model cell, 3.125 pg/ml) and combination group (model cell, levodopa 2 umol/L+Danshen injection 3.125 pg/ml. Retenone was
used to induce the apoptosis of differentiated PC 12 cells to establish in vitro PD model. WST-1 method was used to measure the rel-
ative proliferation rate. Hoechst 33342 staining was applied to observe the intensity of cell fluorescence. Furthermore, ELISA meth-
od was adopted to measure the expression of GAPDH protein and the activity of 20S proteasomes (PSM). RESULTS: Compared
with the model group, cell proliferation rate increased, apoptosis decreased, GAPDH protein concentration decreased, 20S PSM ac-
tivity increased in combination group, and the effect was better than single use of levodopa. CONCLUSIONS: Levodopa combined
with Danshen injection inhibits the apoptosis of differentiated PC 12 cells induced by rotenone, which may be associated with the
down-regulation of the content of GAPDH and the activity enhancement of 20S PSM. Its effect is better than levodopa alone.
KEYWORDS Levodopa; Danshen injection; Apoptosis; WST-1; ELISA;20S PSM; Parkinson's disease

I 4 7% 9 (Parkinson’ s disease, PD)J&— i WL H E4E A
P02 M T JR P R K R 22 R PR, HoR AR 5 RS SR 2R AR
Z B (DA FEM L ICKIEIET:, SFEECIRIA L= Kit DA
KM, AL O 2 B IS HUNA 4 AR 25 , A8 B IF T2 B
P 38 2 00 5 i R K, 28 22 EL R SR TR FH S 1k i DA T
RAFPAER SRS AEIR . A2 B — BRI
G ARIR B R, 0 PDIRYT W bR . TR
12 Salvia miltiorrhiza bge. N IETEF BB H @ 4, HARTT A
2o FLEPE R B R E R, SCHRARGE P2 20 o -k
ARG o ph 2 B4 M (SH-SYSY ) 4 i it U T3 B2 B A 1076
YRR, X p 2 gt i 5L A OV R, [l Bt A R 98 3R BH FHB R B
AP 6 ¥ 52 ELN (6-OHDA ) 3304 SH-SY5Y 4 1=,

AFELIH ) ARG P EZ AR 4 115 H (No.2010050)
K R FARLG00, B BIFSY I 2R IRIR 2% . L& 0755-
26553111- 25308, E-mail :xlix 163@163.com

TEZD 20144555 25 45 27 1

WEFE R, fRE R 4k 1-H JE-4- 28 5E-1,2, 3, 6- PO SNk b
(MPTP) Z Ji5 It & BRI A — A~ S8 2 Bl (DA) M4 TR AR 1)
AN S Y. DR, FBEER AR S —Fhifs & PD B R 3%
SR RAF ST PD R B A E 22— W R L AR GRS AN i e
PR (PCL2) 4 R HAEFE 45 AR 38 AR AL S5 D) BRI RS2 14 K
96 ST B R IR DA BE #2800 442 T 1T A A AR AR AR
DA fig 2 JCR I A AN ARSI (R , AR 5T 16 4 PC12 4ff
AR fy fa B A4S DA REANZ ot B MEAE AR ST

2 LA RO WF 5 2 B, f0 0 1 AT S 801k PC12 41 A
T2 AR A KA PE DU S (WST-1) 725 Fl Hoechst 33342
Fric e ik FRERE T iR R, IF ke B0 A e 22 LA H S 5k
A /B R AT BH 4% 5 434k PC12 21 I G AR %

AR e L N S S S AEIRYY PD R B A
ML, BCA 25 M D S ALE A fr b — 0T . ARBFgT ik
FHZETE 22 5 PF 2 7 S o 98 5 4, SR # TR B 175

China Pharmacy 2014 Vol. 25 No. 27 - 2501 -



PCL2 ZH YA T 2 PD (R AME AL, 35 F WST-1 346 0 201 At AH
Xif T 2 G RE B (ELISA) 3246 0 3- i R T 18 it 4 1
(GAPDH) % M & &5 20S & A A& (PSM) 1 1 , iff i 58 A2
JiE 22 BV KA FH 5 1 S OGT £ JEE T 5 3 (1) 43 Ak PC12 41 114 52
Wi, B HAE ML, A e PG B 25 53R 9T PD 3R 6K
1 #e
1.1 I%=5

DFMSO0C #1 %% % 2 f B8 ( L 28 b 2= U ) ) 5
ELx800NB %I £ i e fi b X (35 [ Bio-Tek 24 1) ) ; 3K 15 B 1.0
HL(f% [ Sigma A7) ) o
1.2 #@R5iF

P E W (E R HFEAARAR,#5:1203301,
A% - 10 ml/3Z, B 1 ml % J7 LA EEAL T 0.2 mg) ; DMEM/
F12 35537 3L (3£ 18 Gibeo 24 F] ) s e A= M3 (W LR E YR AT
BN 3 Ao R AL PR E (PT) 28 2E K [ T~ (NGF) 21l
2 [E Sigma 2> 1] ; Hoechst 33432 YL (i ( FifFEH = KA i A
WFFERT) s WST-1i e 22 B ([ B BN W) ) 5 A 3-Bi iR H
T I S (GAPDH, R 55 AR YR A FRASFDD 5 N 20S 7R
FIE (208 PSM) G & ( EIVISAERHA BRA F]) .

1.3 ZHAEMERE

PC1214 A Rl B i AR # A 5E B
2 FHik
2.1 ZHAEEESE

DMEM 85 32 3L AT 4R 10% i BR 4 M35 (FBS)
FE 1x10° WL KR 8x10" w/L,5% CO..37 CIHEFR4MN.,
A K 2 90 % At & i, 5 0.1 /L i — 2R —ARER G
0.5 g/L JHRER FIBHALAE A, 15 40RAG AR, 4 d AR 1Rk, 4Hie
P L A LRI
2.2 ERIREESHE B

FaHERR (50 wmol/L) 35 SR 41 24 h LA il PC12 4 i T
R, S0 oh 7 40, BIVTE 46 BE CTE 40, S5 A R 3R 0 4
A 2GR IR QEF A, ZEHEZ B 2 pmol/L+PH2E 4R 3.125
pg/ml) 4 A5 (REAVANM , S 7553500 20 .NGF (BRI, 300
pg/L) 4 A2 £ B (B4 it , 2 umol/L) 41 JF 2 7 S ik
(BEAIE A, 3.125 pg/ml) 4 BE5 245 (BERY 40 L, 2 e 22 12
2 pmol/LAFFZ TSI 3.125 pg/m)2H . & HIREIRT 6 h T4
G FRANNL, L6 h,

2.3 WST-13£I%

KRR PCL2 41, L BEFL 1> 10° 4H i %% 3 Fl ¥ 96 FL
b, FRFRAETPIFE 24 h(E 96 FLIRTP K 2R T 90% ), I H
YHE, Ji 10 wl WST-1 55 1 h, ZEBEFRIY 450/690 nm WL K 4b
K62 5 (OD) o S50 57 25 11 %6 W (IR, {05 R 970
FIEF 50 B (S 20, fHOR & WST-1, X B8 L OD /N T 011) .
PR S AN A A R - AWM AR (% ) = (SEES A S5 {E/AE &
X REZ M ) % 100% o SEIRZE R 0 el 1 9 5 Iy S A4 5 5K
YR85 Tk 2 TN B 25 A ARG S AT , £ PR s SE 0 25
TR 3~ ARG AN FEEST DR 0~4 2%, HoA i
X 45 B 2%y N B K4 R =100% L 75% ~99% ,50% ~
4% 25%~49% 0~24% .

2.4 Hoechst 33342 1z BN 1R
B A FTRRES IR, R 0N 40 o/L ZR P AE

+ 2502 +  China Pharmacy 2014 Vol. 25 No. 27

ZER T [ 30 min, 77 [E 2 W5 PBS (pH7.2) ¥k 33 , 10 mg/L
Hoechst 33342 25 I B G YL (0, 10 min, 996 B4 F B YL (@
JFIEAS .
2.5 GAPDHZERAESEMINE

WA LA, SRR B o R B O AR (L RE A (AL
20 pg) R T R IHBE 2 EE S (SDS-PAGE ) /ML, 100 V HEL K
10,300 mA MR 1.5 ho 5T IS RRET i 22 B B P R =
IR 3 2 h, ARG A 1:500(V/V)GAPDH —#i, 37 CIF &
2h, TBS #5415 156 minx3 K, FRIILA 112 000 (P7V) BAR i 4 AL i
FRICHIZH0,37 CHEE 1 h, TBS EEPE 15 minx3 ¥k, iR fb24 &
HHB R M. S5 FH UVP R 4.
2.6 208 PSM RiZHIME

BAZGY), FEBRIFE B R, A 1< PBS 15Uk 1 ¥k, 7E VK |-
FE, FHURRES ALANAR, 4 °CTF RARSLA42475.0 em., 1 000 r/min
250 20 min, VIVEMA FH 2 132 IU& [10 mmol/L Tris-HCI, pH
7.8, 0.5 mmol/L — i 75 B i (DTT) , 5 mmol/L — i i I 17
(ATP), 0.035% SDS, 5 mmol/L MgCl, 100 pl]# 75 5) 3% , 5%
BCA 75 8 112 i, 33 5 U BH A0 AR B 1 g/l
37 CF 2.5 pl LLVY-AMC(5 mmol/L) #5620 1 h )5, 16 4L
BRI BB, 255 IR DK 380 nm, & S K
410 nm,  DAZS D0 BREH 5 S0t BEEH R iE R &
2.7 FitEFE

LI BAE AT + 5 Fow , i H SPSS13.0 B F 758 11t
KRR Ry 20 Wil g4 B, P<<0.05 W 2ERE 5

HEE.

3 #HR
3.1 EEA TG X HAR) 4 A5 2R 4O B4 0
S E X R A A 2 AR IR B R BRA L 25 B S

2 X (P<<0.01); SHERIZH HoAs, NGF 4L A e B d A
FH25 20 A0 B 58 2R T2 (P<<0.01 B P<<0.05) . B4 F 2 o A
] R RS A TN R

120
100

# # #
= 80
a4 60 *
20
0 L L

T BE NG kRS AZE BANA RE
i R g ma A i 44
B BXA R R R A 5 & A 2200
IR IR U " P<<0.01; SR A% - "P<<0.05,7P<<0.01
Fig 1 Effects of drug combination on the proliferation rate
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Fig 2 Effects of drug combination on apoptosis in model

cells
A. normal control group; B. model group; C. NGF group; D. levodopa
group; E.Danshen injection group; F.combination control group;G. com-
bination group
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ZORBAX NH. (150 mm»4.6 mm, 5 pm) , #3048 A T - Tk TBE-3% R 75 ik (81:10: 9, VIVIV) , ik A 1 ml/min, 4l % K 4
210 nm, B A E B, &R AL AMEB,E LB BAE LB A F S5 A 4£0.034 72~0.258 60.,0.012 84~0.113 65,
0.023 77~0.240 93.0.452 48~4.520 63 pg & B P9 5 &0l i @ ARAR S ML 2 R AF R X £ (r=0.999 3) s A5 28 AR AR B A
FACE S ANy BRI 09 RSD 3/ T 2.0% ; 4240 . KB AEIRAL 69 RSD 34/ T 3.20% ; & H 13X 3649 RSD 34/ T 3.0% ; 323
EDRFE SR A 1.14%~2.35% 1.45% ~2.32% 1.29% ~2.51% 1.62% ~2.4T% , 4155 ik RBE S A EEWF, THTE4
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Content Determination of 4 Kinds of Alkaloids in Sophora flavescens in Human Plasma by HPLC
LI Zhi-hong(Dept. of Pharmacy, No. 324 Hospital of PLA, Chongqging 400020, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of 4 kinds of alkaloids in Sophora flavescens in
human plasma. METHODS: HPLC method was adopted. The determination was performed on Agilent ZORBAX NH. (4.6 mmx150
mm, 5 pum) with mobile phase consisted of acetonitrile-absolute alcohol-3% phosphoric acid solution (81:10:9, V/V/V) at the flow
rate of 1 ml/min. The detection wavelength was set at 210 nm, and column temperature was room temperature. RESULTS: The lin-
ear ranges were 0.034 72-0.258 60 ng for sophoridine, 0.012 84-0.113 65 pg for sophocarpine, 0.023 77-0.240 93 ng for matrine
and 0.452 48-4.520 63 pg for oxymatrine (#=0.999 3). RSDs of precision tests of them were all lower than 2.0% . RSDs of
short-term stability test, long-term stability test and cyclic stability test were less than 3.20% ; RSD of repeated test was lower than
3.0% ; extraction recoveries were 1.14%-2.35% ,1.45%-2.32% ,1.29%-2.51% and 1.62% -2.47% . CONCLUSIONS: The method
is sensitive and accurate, and can be used for the pharmacokinetic study of 4 kinds of alkaloids in S. flavescens.

KEYWORDS Sophorae flavescens; HPLC; Alkaloid; Plasma
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