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Neuroprotective effects of total flavones from Clematis filamentosa against H,O,-
induced injury to PC12 cells

HUANG Hai-chao',  NIE Yang', ZHANG Xiao-hong',  ZHU Qing-ling', WU Wei', ZHOU Jie’
(1. Experiment Center of Guangdong Food and Drug Vocational College, Guangzhou 510520, China; 2. Department of Pharmacy, SUN YAT-SEN Uni-
versity Cancer Center, Guangzhou 510060, China)

ABSTRACT . AIM To study neuroprotective effects of total flavones from Clematis filamentosa (TFC) on H,0,-
induced injury to rat pheochromocytoma cells (PC12 cells). METHODS The viability of PC12 cells injured by
H,0, was determined by MTT assay. The cellular morphology was observed by Hoechst 33258 staining to evaluate
protective effects of TFC on the injured cells. The SOD viability and MDA levels were detected by biochemical
methods. RESULTS Compared with the model group, cell viability and SOD activity of TFC pretreated groups
(10 pg/mL, 100 pg/mL) were higher (P <0.05) and the MDA level was lower (P <0.05) obviously.
CONCLUSION TFC shows neuroprotective effects on PC12 cells injured by H,0,.
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O RG I, AR b2 3 G T AL T h K
H AR FH I A DR G 1 SR . DR 3 o P
SrEHARE ST (total flavones from Clematis fila-
mentosa, TFC) , iz HJE A FITIRE S #h 4 oo AH LT
KEE L IRrE A fm 4if (PC12 4ud) s H:
MEGAPER, FEHGYR e, ETHIE
AFFRHE

1 UES5HE

L1 mmpe bR A KREUE F R E 8 40 i 20
(PCI12 4HfE) (W A v B 22 R 2= B 40 B A 58 )
HAMEH (T HREEL PGk T )5 4
MaRs FEM . 24 fLAR. 96 fL# (3£ E Corning A
F]); DMEM 3552k, Sl (3£ E Gibeo AH]) 5
JRAEIE (FBS) (MU IUZEE A F) s R H
(EE Amresco /7] 4335 ) 3 Triton X-100, BEME 1%
(MTT) . WA (DMSO) (3£ [H Sigma 20
Al); BERRZEM (PBS) (pH 7.2) (HUMF A
WBEZEARABR ) 5 HABER 4 4 Hr i,

L2 ME KFEOHI CHCE.OHL ) 906
FE DM (F2E Leica 23H]) 5 CO, 4HMIE% 4 |
R (FKE Thermo AW )5 bR X
(3£ BIO-TEK 2AH]) .

2 FAEEER

2.1 HABEFRGHE  HAMEA M T
Ja, KeREA L, AR SCHER[ 4 ] SR FH M IE R -
RS R[] HRE R, H KRG BB S R 1..06%
Jir A% SR DMEM $% 558 38/ A 3 g, ol
UE A& H

2.2 wmpesEs F PCI2 MRl T 54 5% FBS
5% D yE, 100 U/mL #F42. 0.1 mg/mL &%
R %5 75 2% 1) DMEM #5525, 7 37 °C. AR
JE. 5% CO, #iffidfaRsrhi%4% 24 h 5l —Ix,
MMREAPEE 3 K, FH0.25% A9 b 1E 1. 41
MR 4 X, OB A 00] PC12 i, %%
AMAECE 4 x 10" A/ mL AR, 2R T 96 fL
ANfRE TR M, BEFLINA 100 pL B4k, 7E
37 C. W% 5% CO, $HFR46 s 37 2 A0 fl
A REIR ] 90% K, B TG I DMEM K 5% 5t
SEERREH]

2.3 H oK@ ¥ HEART PCI2 mAe3g a6y %l B
SCR R AN, TR A ] B v B B H AR
SR, RS 0, 0.1, 1, 10, 100,
1000 pg/mL, Ffias HMES (S DMEM 353
B, AIAME) . BA¥ES RS, #5548 h,
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BHFLIMA S mg/mL MTT 10 pL, 37 CYkLLREFR4 h,
7 B, BN A DMSO 100 pl, JHEEHR A
MAFLAE 490 nm K FWEE (D) {6, Eat
W' P v UK S IR 200 R 9 9% 0 00 TR P o B
e G TE(% ) = Do/ D sy % 100%

2.4 H,0, xF PC12 ety Ve A BUSZEG TS FH 40,
TAEFUMAMNF & /Y H,0,, 25 ik 5 73 51
70, 50, 100, 200, 400, 800 wg/mL, 4F2H¥#¥%
SAKEAL, {12 h, HALIMA S5 mg/mL MTT
10 pL, 37 CH4kZeH535 4 h, 3 BWHW, SILmMA
DMSO 100 pL, HIEGHR ORI £ FL7E 490 nm K
THOEE (D) fH.

2.5 REEE#&E TFC #F H,0, 314 PCI2 2 jo33
ey #em  HL “2.27 WSLERfE UM, SEsra
A HAEEA, H,0, #ifs4 (200 pmol/L H,0,) ,
FZ: FEAH G SCHR LS 1B FH XS 3R] [200 pumol/L
H,0, +200 pmol/L 44 Z E (VE) ], f% (200 pumol/
L H,0, +1 pg/mL TFC) . 1 (200 wmol/L H,0, +
10 pg/mL TFC) . @& # & R 4 (200 pmol/L
H,0, +100 pg/mL TFC), TFC J&hn A PC12 i
RS 24 h, FINAZYEE R 200 pmol/L i) H,0,
YEHI 12 h, F MTT 3550048 TFC X} H,0, 5/& PC12
A0 LB 0 B T

2.6 TFC 3+ PCI2 @ feft A6 %rh  BUSLI
YN, SC oG2S 40 41, H,0, f 4l
(200 pmol/L H,0,) , TFC Fif£§7 4 (200 pmol/L
H,0, +100 pg/mL TFC) | FHH%FHEZH (200 pmol/L
H,0, +200 pmol/L VE) . JGiI A2 AL FE 12 h,
FHIMALHAE Ay 200 wmol/L B H,0, EHI 12 h J=,
FHEIE B MBI S22, FEIMA 4% £
BHERE E, H 10 pg/mL /) Hoechst 33258 Xif 4fi fify
HATYLAR 10 min f5, 2GR Wi W58 20 Ml
B

2.7 K@ %5 E T PC12 @ e+ SOD., MDA &
#%a SN (4T, H,0, B4
(200 pmol/L H,0,), f& (200 wmol/L H,0, +
1 wg/mL TFC) . 1 (200 pmol/L H,0, +10 pg/mL
TFC) . &7l F 340 (200 wmol/L H,0, + 100
pg/mL TFC) . 40 Ma$2 /0 F 24 fLAR, Seim A TFC
ALFR 12 h, FAIIAZHAE 200 pmol/L. () H,0,
YERT 12 hJ5, ZSBRIEREFRUM, M PBS ¥k 2 i,
LA 0.1 mol/L f PBS #10.05 mmol/mL [ ED-
TA (pH 8.0) 1 mL, FHIA 50 pL 1% Y Triton X-

100, RRiE IR B R &k 1 min fll 23507,
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A 25% ¥ H,PO, 100 pL, 12 000 r/mim F 4 C&
O 1 h, BCETE W, U E SOD i 1 Al
MDA 7K3F,
2.8 wito# BRI  £s F£ox, FJ SPSS
18. 0 B Bis e AT g it o3, 4H 18] FE SR 2R
ZEH 440, LLP<0.05 KR EHA%5 %
=Y
3 &R
3.1 FEEZRE TFC 3 PCI2 20 i 4 69 % vh
SERFT/RAE 0 ~ 100 pg/mL JE I, TFC X 41 i
WA B2 m (P >0.05), 4ikF
1 000 wg/mLit, TFC X 4 il i 16 o4 T B 4 B G
(P <0.05); I, 5w Ay sEs it Al
100 pg/mL, Z5R4A0E 1 PR,
120
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40 t

A IE R %
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e 5 A, T P <0.05
E1 HAERET PCI2 HE SN (X x5, n=5)
Fig. 1 Effects of TFC on cell viability in PC12 (x s, n =
5)

3.2 H,0, #f PC12 ¢4 FHi#4EA H,0, X} PC12 44
Marg 30 H/E BT, 76 H,0, ik F)50 pmol/L T,
MBIGE AR BT RE (P <0.05), Fifid v B 09
K, AHREIE PR AR B W, 43T 400 wmol/L f,
tass, RUIEZWE T, ks KMk,
AR, SEX AKX SCHR[5-8],
H,0, i i PC12 48 g i) ¢ B 24 200 pumol/L, Bl
K2,
3.3 TFC 3+ H,0, 314 PC12 1 it B AR 45 69 4 A
H,0, Bl HfI PC12 4351, 7Ef5H & TFC
TR, H,0, X4 A 9 45 72 BE 4%, (EAE
AR (P>0.05), 7ErEila TFC &, TFC iy
PRYAE BT 2, 40 B a0 72 B B s> (P <
0.05) . FHMEXS BRZXS H,0, 51 A 40 i 453 15 [m) A
BARPEN. 45380 3,
3.4 TFC 2+ H,0, #i45 PCI2 ta o 50 %R 4y
I A5 AN MBS, 25 AR

120 1
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80 r
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40 t ] *

A IE R %
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W /(umol-L™)
TE: 5 A, © P <0.05
E 2 H,0, x5 PC12 BiEMRIE (X +s, n=5)
Fig.2 Effects of H,0, on cell viability in PC12 (x =5,

A HIAF G /%

E )&‘@' )&'@' 5 A
2 X R
& oY o

W S AMBEA LK, P <0.05; 5 HO0, #l 54 It %,

#P<0.05

E3 HAEBIEW H,0, #i PC12 4/ iE 4 K50
(xxs, n=5)

Fig. 3 Effects of TFC on PC12 cells viability injured by
H,0, (x+s, n=5)

AHNZ Y, Hoechst Y& €8 58 75 25 (40 e 2 H 19
PCI12 #liffi#% S W5 5 7% H,0, iR T, diMi%e
JERARAHS, Hoechst Z5 R /N, i @I 2R,
FEHANMERE 3 £ P IR 4H 5 TFC B4
BRI S EIRG A e AT, ARG EE A K B I 4
%, MMIEET 0K ; Hoechst 4551 1275 40 i
RG>, g5 8R TRC gEiiz H,0, 5
PCI12 ZHME TV E ] . 45 2R LA 4,
3.5 TFC %} SOD /&L & MDA K-F#&h 5
2 HAMEAXS e, H,0, $if52H 8 B/ SOD 1y
£, MDA /KB W38 A, TRC Fftddl b, {5
HASHERMARAEREAHXG (P>0.05), .
T ) B A S R R 2 X B, SOD I bk hn i R,
MDA 7KF-FEAK. S5 ILEE 1,
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Fig. 4 Effects of TFC on H,O,-injured PC12 cells morphology

%1 TFC 3t H,0, {5 PCI12 20 f SOD 7% {451 MDA 7k
TEHIZMm (xxs, n=3)

Tab.1 Effects of TFC pretreatment on activity of SOD
and level of MDA in H,O,-injured PC12 cells
(x+s, n=3)
bilkEiv4 MDA/ SOD/
415 1 ,
(pg'mL™")  (nmol-L77) (U-mL™")
ek )okeEl - 3.24 +0.12  1.76 0. 08
AL (H,0,) - 5.15+0.11* 0.80 +0.08*
A T R AT 7 A 1 4.96 £0.15  0.88 £0.06
ARG IR PR 10 4.44 £0.19%* 1.02 £0.09%*
H A L PR T e 7 2 100 4.20 £0.13%* 1.23 £0.11**
TE 528 MR A, © P <0.05; SR A, ¥ P <0. 05
4 g

S (oxidative stress) 238 HLIARAE H

B LIS 1| b N e e O R e (reactlve
ROS) w4 5k Z 8] 2K A
MTTF3 ROS ZEAR N E R, IFgliR — R AW
R AR TE M 2H 4 FP e K OT B  A B
Wit . LA e i A B AR AT, Rl 325
A SHRZEMESE, I B RGHZUE R At 2R Ee
i, RHTEAS R B EmaUR s Wi,
AR A R AL g2 KUK TR 26 E ARk et 1 AR
IS) BrgchafE ", MDA JZ4f
ZIulR it Ak By 72 ¥, SOD J& 28 50 N A 7E L
ARG EE ARG, MDA KF-LL K SOD %
PERT AT #h 245005 9 B2 B . Hoechst 33258 % H
TR 20 AR ek o TE R A AR AR G R E T
2588

oxygen species,

(ischemic stroke,

PR IR I TR IE LT, AR
MR EE A ARG Y, RPN R, R PR
BRIV [52 HR: %) 231 €0 325 55 O T2 4% /MR . Hoechst 33258
Yot mT DL 3 W5 €098 0 14 580 55 LA S /IMAR R R /N
T2 5 W4 %) 52 3P DA R R T 05 1
S g R R, 7E H,0, 155 PC12 4 12 h,
YNREAE 4 W] B, WEF 94, Hoechst 33258 #% YL i
N, AR T, S IR /IMA K B, MTT
S5 5L W R 20 LT P B AR W &, SOD i P AR,
MDA 7K¥-Fh, W H,0, S PC12 4 g fii 3 /Y
e DR AR A AT € Y ) B SN = - i N A OIS R
AE A ka0 A LA 4 R A /AR R HR R, 9/ 2 A
T B 40 K 2 E MBS MTT 45
N, TRC B A B AR 4 H,0, 51 5E (0 40 B 51 1 ;
SOD L K MDA 25532 W] TFC BEREAIX H,0, X #h &
JCIE AR N B A F, R TFC X Rl &0
PRI VE R 545 SOD JiFE, F#IK MDA 7K ¢,
B k.
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Kz 5R8B/NERBKAEMEILE

I o#w, F &K, B A, KEE, K #°
(LA K¥ A, TH #IL212013)

WE: BH W KR A SRR/ BTG PR F WL K 25 B P EACR . Ak R R Bkl i 1k 24
YIXF 4 AE LR, 2 AFRHER, A2 AT 25 R AR/ MR EE (MIC) , i AR AR B R o] — 2K TR 1 ik AN P 25
XA IRE ERRIRGE . SR MW Bl AR, H MIC {HYE Bl or B Ras # 156.25 (fUBdk)  ~ 1250 (i 24
BR) we/mL, EhE/NEERK 78. 125 (HUSME) ~312.5 (TZjkk) pe/mL, HRZECE N R, FB- 0k B fe 4k (FI-
CI) fH50.75 ~1, HAHMFER, M 24 h BFEI—Rp M nT ORI, 2y s n; AT, BIIiAE 4 x MIC T, AR fg
WRRBRN , TR B ZEA AR B v B T R tH AR AR i o 7R MIC N A5 UMA (Busitk) =%
FAHIER (FP250k) o 4518 RenFEMERRR/ NEEMIR A R, B RIFSTmfE.

KW KFRER; BB, biE; EEH

hESZEE. RI66 XEkFRERG: A XEHS. 1001-1528(2015)12-2589-07

doi; 10. 3969/]. issn. 1001-1528. 2015. 12. 004

In vitro antibacterial activity of allicin in combination with berberine hydrochlo-
ride

SUN Yan, ILINa, LU Ying, YU Yuan-yuan, CHEN Jun”
(School of Pharmacy, Jiangsu University, Zhenjiang 212013, China)

ABSTRACT: AIM  To study the in wvitro activity of allicin ( dially trisulfide) in combination with berberine
hydrochloride to common and drug-resistant bacteria. METHODS  The broth dilution method was used to test
individual minimal inhibitory concentrations ( MIC) of four common, two control and two resistent bacteria. The
checkerboard dilution and time-kill curve tests were performed on antibacterial synergy effects. RESULTS The
MIC of allicin were in the ranges of 156.25 (sensitive bacteria) and ~ 1250 wg/mL ( drug-resistant bacteria) ;
the MIC of berberine hydrochloride were in the ranges of 78. 125 (sensitive bacteria) and ~312.5 pg/mL ( drug-

resistant bacteria). The fractional inhibitory concentration index (FICI) of allicin plus berberine hydrochloride
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