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[(FE] BB BRI RYE SO AT HepG-2 40 iU ¥4 78 KR $h A0 1 (Topo 1) A1 I HYRZM . F5ik i LR 40 M X
WAL (CRINZG ) 5 5206 41 (405 3 78 5 0. 105,0.21,0. 42 mg-L7") 5 3R I DU AP 35648 80 Mk 55 38 JiL 39 ( MITT) %% 5 HepG-2 4 g 38
B ) 52 ) 5 R AL S0 B AR (AnnexinV/PL) BUGY €6 1 kG I X+ HepG-2 20 it 0] T A9 52 Wi 5 R 9L X 40 A R 35 6 I % HepG-2 40 fif
JEV I 00 5 i) 5 SR R 06 ik - 22 BTG S B ( RT-PCR) v5 K I X ) 988 HepG-2 41l Topo T ,Topo 1T mRNA 7K -3 35 (1) 52 i 5 2% FH 2&
M G 3% B 30 1 ( Western-blot 7 ) W2 %) HepG-2 4 il Topo I ,Topo M HH KB A M, &5 R AE0E K S W W H) HepG-2 4l
Mis5E (P <0.05) , WS40 ML 1= (P < 0. 05) , 52 B[] F1 5] &2 AR M 5 BH WS HepG-2 AIAE T S W (P <0.05) , 58 551 & 4RO 1 T 14
Topo [ ,Topo II mRNA(P <0.05) KHEHAMEIL(P <0.05) , ZA KM, 4518 4005 22 78 5 W BB 0% 10 i) 98 HepG-2 ZH
NI i S AR T, R 8 Topo [ ,Topo Il &3k A REJ& HALH 2 — .
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Effects of Cinobufacini Injections on Proliferation and Expression
of Topoisomerase of Hepatocarcinoma HepG-2 Cells

GAO Shan, TIAN Li-li, CHEN Hua, CUI Xiao-nan"
( Department of Oncology, the First Affiliated Hospital of Dalian Medical University, Dalian 116011, China)

[ Abstract | Objective: To study the effects of cinobufacini injections on the proliferation and expression of
topoisomerase of hepatocarcinoma HepG-2 cells. Method: Experiment were divided into control group and
experimental group ( cinobufacini injections group 0. 105, 0.21, 0.42 mg-L""). Cell proliferation was assessed
by Methyl Thiazolyl Tetrazolium blue reduction (MTT) assay. Apoptosis was detected by Annexin V/PI staining.
Cell cycles were shown through flow cytometry method ( FCM). Topoisomerase | (Topo I ), Topoisomerase [l
(Topo I ) mRNA were analyzed by Reverse transcription-polymerase chain reaction ( RT-PCR). Expressions of
Topo I, Topo I protein were analyzed by Western-blot. Result: Cinobufacini injection significantly inhibited
HepG-2 cellproliferation (P < 0.05), induced apoptosis (P <0.05) in a dose and time dependent manner,
induced tumor cells arrested at the S-phase a dose dependent manner. Down regulated mRNA and protein
expressions of Topo | , Topo I (P <0.05) in a dose dependent manner. Conclusion: Cinobufacini injections
can inhibit human hepatocellular carcinoma HepG-2 cells proliferation, induced apoptosis and induced tumor cells
arrested at the S-phase. The down regulation of Topo [ , Topo Il expressions might be one of the anti-tumor
mechanisms of cinobufacini injection.
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L, 4 A 2 S AT HepG-2 201 I 348 7t K 0 1 3 4y 16 2 3K 4 2 i)

W 223 S R TR R I DR v 1 AT e g
rR 2GR IRz N T R R I S R
AR IO S AT BT S AT 25
W P2 AT 10 £ 24 1 25 0 ke B s i
FEREME TR B, T IS M A R E T N BR 2R
T, A 5 WE B R JIE 0 Wk C 3 | AR 0 IR R O ( SURR AR
WEFEAE ) AEUT TR 2 TR W LB S iR
— D HLST 25 WA ORI 20% 1, AL 4 B0 1] 2
YR PAEJE (&7 JE B e A1 R BE M R IR T
AR A 2T SR A R TR AR R R R
A R R AR AR B $i s 2R AE BT A AR 7 T A A W
B RN R PR 25, SR A Pl
ARV . #1455 49 i ( Topo ) J2& 1 B id & 9 45 #%
1% 723 () 2 25 A8 £k DA T 458 i 4% 12 o) fig i OC B il L = H
R E B R AL L AR SE s AT HepG-2 4
MR A5 6 52, 00 20 W58 T AR s 3 5 WA
Topo i (1) 5 1A .

1 #FHE
1.1 X5 HepG-2 40 bk (i K& BB K[ @

B—BERE O SR R ) s RS R E W (L BE
WA AR B A R A DL S 1002071, 5 4k DU
B3 05| e A R A 5E ), MTT ( Biosharp 2y
7)), AnnexinV iR 5] & (L5 0909, 3 [E Molecular
Probes 22 wl) , RT-PCR 7 & (4t 5 BK1901, K i%
FAEYWTRERARAA),PCR P78 5 ¥y h K 5 24
P TR B2 WA 8 BT Topo I 5 [ i 14
(#t*5 SC-32736) (BT A Topo Il FFEREHLIA (HHE
SC-166934 , % [# Santa Cruz 2\ #]) , #AR BEAR 0 S PL
B IgG (b5 111009, Jb 5t rh i AE WA IR A A .
1.2 {¥#% FACs JisXMHi{¥ ( Becton Dickinson 2%
Al),E# % TA/ES (Forma Scientific /A F] ), = 7%
K ZER A ( LA PALER A RS 7)), GD8000 HY
AR 53 07 R 8 (UVP 22 7] ), Thermo B iy 38 AR i 125
AL (Sigma 24w A2 AR HL UK AY (A6 5 X — 14X
#e] ), SP2102UV U5 Ah 730 B2 i (L gAY
AR ), HHW21600 %1 Hy $4fH 35 K % 41 (1
) o

2 AFE

2.1 g 5 HepG-2 40 Jfa W ML A I3 ) He Fh
T8 10% 7 A 4 17 1908 IMDM. B 32 137 C,
CO, IRFRHCH 5% B FRf h 3G 38 o WO HA: K
40 ML 0. 25% i) Jik 8 BN Ak, A7 40 48

2.2 MITT AN b Jed 200 M 3% 58 JBOXT %5024 < 391 4
Jf, B FL 100 wL,5 000 4 g 42 Fh 96 FLAT ', & AN [+)

o e i A s 2 B (0. 42,0.21,0. 105,0. 053,
0.026,0.013 mg- L") NSz 41, 3 % B 4 %t B 41
(KRM25%) , BA T & 6 MR L. 553
24,4872 h, HALIMA S g-L ™"l MTT ¥ 20 L, 3
637 CHEE 4 h, FEH W, BALMA 150 pL —H
AL (DMSO) 7Z 7% 10 min, 570 nm % K &b £ I 4%
LG RE (A) T 2, LU Wk B by et , 4
JHL 400 T 23 A N P, AR e 8 ot e SR Ko o vk
(ICs) o LHHEAE 3 K,
PHIR = (1 - R dl A/ A) x100%

2.3 AnnexinV/PT X Y €8 75 6 D0 fib 983 48 Jtd %) 94 1

YK 450 K S0 200 L 3 2 B R 5 % 10° 4>/ L 2 b
TR IR0 N, B o7 S0 I 4 AR 0E R T 4 (0.42,
0.21,0. 105 mg-L~") Fist B 20 (R MZ54) , 5 BAE
FH 24,48 h W0, B0 B PBS Uk 2 i, 1 x
Binding buffer % 4 iy % & £ 1 x 10° /L, 4343 7
UL BERAE AR A LA (FCM) b X8 48 i 9 1
KBET-HEATH KM A M . LR B 3 W,
2.4 G AR A A A A R 0 O BAE K A
M JH B R 2 1 x 10°/mL, /0 F 25 em’ 855500
4 HepG-2 41 g 43 20, 43 51 Sy b BRZH (SR n 245 %) ) il
S 40 AU 3 S (0. 42,0.21,0. 105 mg-L7")
BT 37 °C,5% CO, WG FR46h 193 48 h,0.25% JiE
ML, B0 (560 x g)5 min, 37 %4 i, ¥ PBS
W2 W, ERET 70% % LB, A iRA,4 CRE
W, A 25 wL RNaseA, BT 37 C 30 min, FAII
A 25 pL PLYLRE 4 °C sk 30 min, 75 it 2 40 Ml
{X(FACS Vantage SE) |- #4751 43 Hr. Lk @A
3,
2.5 RT-PCR il Topo I ,Topo Il mRNA Fik Ht
SR K WA 5 x 10° AN/4L, 3R T 24 fLHR, &
AR 2.3 45555 48 h WS Ha . RH
TRIzol 3 # BUANME 2 RNA SR RNA J 4% iR 7 &
B RNA 5 554 % cDNA, L cDNA R84, ¥E 47
PCR )i, Topo I F¥iF51 47 :5'-CGCTATCCTGAAG-
GCATCAA-3"; T8I 4 :5'-CTGGAGGAGGAGAAG-
GAACC-3', ¥ 37745 565 bp, Topo Il L5314
5'-CTTGTACTGCAGACCCACA-3"; F W 8| ¥: 5'-
ATAATAGAATCAAGGGAATTCCCAAGTC-3', ¢ 4
51 % K 233 bp, B-actin I ¥ 5] ¥: 5'-GGACT-
TCGAGCAAGAGATGG-3'; F i 5] #: 5'-ACATCT-
GCTGGAAGGTGGAC-3', 4" #4724 404 bp, Topo I ,
Topo I1#% LA F & 1F 47 PCR J W :94 C #iAE ¥ S
min, 28 P 30 5,60 °CiE &k 1 min, 3L 10 ME# ;94 C
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AR 30 5,53 CHB 'k 30 5,72 °C #EAf 30 s, JLE4T 25
MEA 5 72 CHEAf 7 min, B-actin % LLF 25
54T PCR 21 :94 °C WiAE ¥ 5 min, 94 CAS P 30 s,
60 CiB Kk 1 min,72 CHEA 1 min, I 30 PPE I e
J5 72 CZFEA 10 min, ¥ PCR =¥ 7F TBE % th ik
1. 5% BRENEAE EE R R UK 30 min, HL I AE 90 V,
UVP BER AR B o B 22 G W5 A IR o . S5
FH 3 W,
2.6 Western blot il Topo 1 ,Topo Il 25 H W)k
AbTF 5t KA K ) HepG-2 40 i 3tk A2 1%, 34 20 32
P F 4 425 em® BRI, BESZ XTI AL (R 254)
FISE 50 2H A W 2R T S MK (0.42,0.21,0. 105 mg -
L) RE5% 24 h g MO AN M, R R U
R AR H Bradford #5902 S8 1 &2, SDS-
PAGE HLIK , 43 5 I A& FR 93 80 Ry 8% , 45 L E#F 50
pg, K S IG 4R 2 PVDF JE |, %R & A 1
h $%3E 5 i A —$t 4 CHIRE R, PBST P %
3, AR AR IC A PTAR (1210 000) PBST #5 ik 37
CHEF 1 h,PBST ¥ VERE 3 . ECL K5 52 I i
o X FHERE R 1 ~5 min J5 B8, KA T H
i B, IF Y Image-J B 0 AR 5 B AL 53 07, 52
BEE 3 W,
2.7 GiitsE ik R SPSS 115 A, A4 LA
X+ sPaN o MIBAHTR FH BRI Oy 2K 56, P <0. 05
HAGITFE X,
3 #R
3.1 X} HepG-2 4 I3 5 () s me 45 R R W b5
25 Wk FE 1 38 I AR T ] Y ZE 4 25 ) % HepG-2
20 o 184 5 400 o SR, 24,48 72 h 1y 1C,, 43 il 2
(0.86 +0.03),(0.08 £0.01),(0.04 £0.06) mg-
L0 5 i R TR v (18T 1)

100

824 h
80 m48 h
£ 60 o72h
3
= 40
® 20
0
0.42 0.21 0.105 0.053 0.026 0.013

A RIS /mg - L

1 SE9E S E ST X HepG-2 4 89 78 4 3 1

3.2 X} HepG-2 4L J8 1=/ sE M AR U5 2 G W)

0.42,0.21,0. 105 mg- L' 43 5 4E H T HepG-2 4fl jity

24,48 h, 3 il AnnexinV fl PI 4t {4 /5, FCM 4 #7410

ML T, 24 h P T3 450 o (35.35 £ 1.87) %,

(27.52 £1.22)% , (17.51 £1.03) % , i} 2 &5 F %F
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HEZH (1.25 £0.53)% (P <0.05) ;48 h J§T- %451
H(67.87 £1.49)% ,(59.22 +2.65)% ,(37.02 +
1.58)% , % 3 & T X B 41 (1.25 £0.53)% (P <
0.05), Z5H3RWI, W& 25 1y o o vk B 1) 14 v, VE
i TF0) 79 0B <, 9 T 4T L 451 3 v, 2 Ay B ) A )
WA (B 2) o
3.3 X HepG-2 40 M A Wi (52 AR 06 R 1 5 W
WA T R ik e 8 (0. 105,0.21,0.42 mg-L™") 4341
YEHI 24 h () HepG-2 2 fifg Ko Xof R4 48 B8, i =X 4 L
I 45 B 58 o5 Bb o 4n e S W9 4% A ke o ) K
(24.85+0.85)% , (31.46 +0.98)% , (42.66 =
1.12)% , 8 3% 55 T4 B4 (19.16 £0.76) % (P <
0.05) , & W] A2 0 28 14 5 W BEK HepG-2 40 i BH i 7%
S 11, R IR MO (K 3)
3.4 %f HepG-2 4HMf8 Topo I ,Topo Il mRNA Fikiy
s SR A RT-PCR 5 543 B 19 77 15 AR 06 2214 5
2 0.105,0.21,0.42 mg-L~"YEJH] HepG-2 4 fifi 48 h
J& ,Topo | mRNA 5 B-actin mRNA 257 MK B LU AH 7
B4 (0.73 £0.04),(0.55 £0.02),(0.46 +0.03),
B S AIC F X BB 41 (0. 91 £0.04) (P <0.05) ; Topo Il
mRNA 5 B-actin mRNA Z% 27 JK B H AH 5 91 K
0.94 £0.05,0.79 +0.03,0.44 +0.02, B & £ F *F
HHZH 1.041 £0.06( P <0.05) . #7082 1 g
il Topo 1, Topo %% 5% , 1 52 F HEAK A PE (& 4) o
3.5 X} HepG-2 4 g Topo I ,Topo II £ H £k
o AEWE 2 E ST 0.105,0.21,0.42 mg- L' {EH
HepG-2 #iJiig 24 h J5, Topo I % 4 45 B-actin & H &
HEWE G BE L 4> A 0.954 +£0.047,0.816 +0. 031,
0.592 +0. 036, B AL T X B4 1. 157 £0. 045 (P <
0.05) ; Topo Il % 115 B-actin & [ 257 (9 W6 & 1L
54 0.967 £0.017,0.897 +0.027,0. 667 +0.015,
B A F X BB 41 (1. 047 £0.043,P <0.05), ffiZ
AR ZR T S VT VA Y 3 =, Topo T, Topo 11 2 1
FEIRFRAL, B R AR (B 5) .
4 itig

I PR R, 22 B, AR 22 e SV LA R A i B vk
FVER, (%4, O 12 N H F % s I K36
SPGB R P, AAR Jy 44.4% " ik
7 R HA UM R AR OF 26 30 0 22 8007 04 Bt i U8
Yk HHTE F 3 EAUR KL MD. Anderson P
A7 I PR o FERIAT 5T 35 B, 0 2 08 B Wk
FE A% 175 S iR 40 30 T, 9 4 g R G 3 IR 5k 1D
e g L A B R T A e 0 3R A T
4L Topo il 1) 5% M 20 UL 438
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ANNEXIN ¥ ANNEXIN ¥ ANNEXIN ¥
E F G
1 60 m24h
B 48h
&40
%1 20 +
0 . . . ,
0.42 0.21 0.105 0

A FIEH /mg - L

ALK HEZL 5B AR B ST 0. 105 mge L7 41,24 b C AR H ST 0. 21 mge L7 41,24 hiD. AEUEFE LS 0. 42 mg- L' 41,24 h;
E. AEUE 3RS 0. 105 mg- L7 41,48 hyF. ARUE R TESTR 0. 21 mg-L ™" 41,48 h;G. ABUEF S 0.42 mg- L7 '41,48 h

H2 I.
L 50
E 40
gso
R 2
B’
g o
A B o C D

A, SRR B, HEIE R EGHR 0. 105 mg- L™ 4 ;
C. 4EIEFESIW 0. 21 mg- L4 ;
D. AEUEEEHT 0. 42 mg- L' 4]
R TSR IER HepG-2 4848 24 h 3¢

HepG-2 4 i1 /&) #A #9 5 1

Topo [iff f2 B 4% 40 M FI A% 20 B v i SEAS il , T
AT HMAZN, & — B o 98 9 2% 8 25 ) 2h &
75 Ak DTG 45 1 4% R A= PR 1) RE 0 DG BT . o R
Topo I Hl Topo Il HiFZEHL, Topo I I IZ HFHE TR
Bz A ' BE Sl DNA Mgk 24, 75 DNA
S sk B R EEAEN . Topo T EEZAY
Jir b5, A2 DNA S| i s H 20 K A6 I U OE B 1 G
Ok QR8s g h kR

3

LA RESIRIER HepG-2 4Hf1 24,48 hFTHR; 1. £IEFEH R HepG-2 B T HI X IE

WF5E R B, i 40 JEa v Topo Bl A & Ht B P v T
TE RN, I R BFFE R W, Topo 1 7E 1 1L 45 %
o LE B KOO b WS TR 4l
10 Topo [T 7E M SR 40 M RS A5 A bk R L 9R
YK B4 MMk IR L FLOMR R SE R b s R
IR0 M) Topo i B4 3% 1 AT 40 0 b R 20 ) bR
HIGTE , U5 S A0 MR T R BT 4L, DNA 4R
Fh A O 28 R A AP 2 W A TR . DA
Topo i 2 A J7 ML L 19 IL g 25 W) % B B W B
(HCPT) Hh b8 FE 7 & B ARAE I 1 LR e
AR IR N T Z BT 259 . A5 DL
Jii HepG-2 4H gy AF 55 % 52, TR1F T 48 05 28 10 I WK
XTI 40 i Topo 1, Topo I Y52 MR . 25 2R 7 AR
RS e 0% B 0 W T8 HepG-2 40 Ji 14 5,
P 8 T JF BEEE T A0 B S I S 1, R A Topo
[ ,Topo Il ik, 2K EMKHiM: . Topo I ,Topo I 7£
BRI EEZEN, 257 S WM A 1% 5.
Topo 1 , Topo Il 3% 35 8% 3 M 2 22 1] M S 55 441 fitg
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233 bp
- actin
404 bp m !
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o
o wv -

iR

A XPBRZL B, RIS IE K 0. 105 mg- L7 AL
C. ABWs Z ST 0.21 mg-L ™" 4

D. USRI 0. 42 mg- L' 4l ;B-actin Ky PIZ (I 5 [7)

4 fEIERFSEER HepG-2 il 48 h /7

Topo I mRNA( 1 ); Topo I mRNA( I ) 7k F &k

AR B, T ES IR A o AR WE 2 R T AE
i T Topo I, Topo 1T 5 BL S 1 BH ¥ i) 24 2 AL
il o $275 Topo il FT BE J2& 4E WE 2% 1 5 Wt I e 1
A0 22—, AR IS 2R S RO AT AT IR A DT 2590

[ &% 3Tk ]

(1]

[4]

[5]

JUATIS , B . R0 32 3 S 2 1 B 7 A2 14 1) e 9 L
Mg [I]. b B SE 8 Jr fl 2% 2% &, 2010, 16
(15) :120.

XU R BB, NI WA, AR s IR G T iR 97 Ik
WIS (7], b B 528 7 7l 2 %, 2011, 17
(5):235.

FESLHT, 2T, W B SC. A 0 236 97 iR B B s 1 I
IRIF R 5T [J]. o [ v 24 44 75,2008 ,33 (12) :1474.
G5, ARNE I BRI A AT IR T B 0T A /N 4T i il
MW R BF 52 [T]. o B 25 % 5 & K, 2007, 7
(5): 380.

BN I S R 1 e A ST S L N G
SMMC-7721 \BEL-7402 A JiT 4 21 Jfd A= < 4% 4 1 4 H
[J]. B FEERES¥M, 2004, 24(4) :393.
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7K £ & i& ( Western blot)
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SRR AEEE AR AR A, 2007 :539.
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I

18 5 I 285500 X L e 1 S /N BRUAJALIAL Th
Th2 7Y 2011 Jitd [N 3 25 2 18 1Y 52 il

HE, RER, 25, BB, RE®Z XK, 8HE"
(LWAFTEH XS, Fd  250355)

[(FE] BB :RITEERRA D 0 /N B e DI RR 1 52 o 77 5% ¢ DL U 80w 2 7 0 AR Y B 3 17 ik ( A/
PR/8/HINT ) B /N Bl Ay 5570 | JIR 35 65 M 6 43 77 16 g-kg ™' (0.8 gomL™",0.4 mL/J) |1 k/d, # 4L ig 4525 12 d, i i 2L 40
WAL T2 )5 3,6,9,12 d RS PRI R 7 y-T 403, I SR FE R F-o, T LA 3,4,6,10 (193) A8 K 357K F & Thl (TFN-y) /
Th2(1L-4) {6, #5583 EUR 3B/ N RS 3 d, 4L TFN-y JH e 2.3 (P <0.05) ,6,9,12 d B FH %2 ,6,9 d 8 3 d %
K% (P<0.05);3,6,9,12 d 4[N T TNF-a ¥ 715 %% (P <0.01,P <0.05);3,6,9,12 d 40 [H 7 IL-3 ¥ 7175 ,3,6 d &
B ERE(P<0.05);3,6,9,12 d 4 F IL-4,1L-6,1L-10 ¥ @ F4 & (P <0.01) , 765101 3 d ik F0&(H ;3,6,9,12 d 41 JE I Thi
(TFN-y) /Th2 (TL-4) B} B FEAR (P <0.01,P <0.05) , H 6 d FEF| Ak Ai,12 d 36 d JHE W3 (P <0.05) . ZiEE RGBT
Ji,3 d Al F TEN-y KT B R e i 22 5 ,6,9,12 d B AL T s W 35 (P <0.01,P <0.05);3,6,9,12 d 4 f A
T TNF-a KV R IR Y B T FE(P <0.01,P <0.05)33,6,9,12 d 4l [ TL-3 ACBIRIZH 46 i~ B, (H 22 % T 4e it
%Y 53,6,9,12 d 400 PR T IL-4,TL-6 ,TL-10 7K -4 45 U 2 44 35 541K 53,6,9,12 d 4 J& Ifil Thl (ITFN-y)/Th2 (1L-4) ¥ 7} & ,
ZHBEP<0.01),12dEEMRAK3 dITHEGBE (P <0.01) , F51% I AR K-G0 38 2o 9415 0 280 35 18 e /s USRIl Th
U 40 i R 19 22 35 KT, Wk 2 WL 19 T R e e T A, B v AL AR S 9 TR LA BT R IR TR R
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