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[(ME] BB DTSR AR HepG-2 41 B 410 Jifg bk (4 98/ 4 105 -2 ( Bel-2) (Survivin 3 [R5 5% fI K 4 R ik 1
S BT LU AE TR ST OA S O HepG-2 A0 YA T- M AL . 75 3% < R I AS TR) 3] ik ) 20 46 7 54 3% (0, 50,100, 150,200,250 g-
L™") fRSME A T HepG-2 41 M, A MTT 32 058 21 76 73 565 W0 4 HepG-2 21 i 33 58 A9 400 74 49 T 5 LA 30 2 200 AR 08 28 40 it o 7~ 2%
28 Ak, ;38 48 SC AT 28 8 B PCR 4R (real time-PCR) DL K S8 EI A ( Western blotting) 325 K I 40 M 93 T2 4H G [+ Bel-2
A Survivin mRNA FIZE (A R AT o 85 R 2046 78 S WO PR A1 355 35 i A HepG-2 410 A 38 58 ELAT Ikl 4 FH (P <0.01)
HEAG 0 B B AE 5 M 5 40 A 8 T S0 B 216 1 SR B % 38 0 T A5 4 40 MR T A & I F- Bel-2, Survivin ) mRNA Al
HEHFRBH TR, 88 200 F IR RERS M ] HepG-2 N FF ¥ 40 Ma 34 4 , 5 % HepG-2 4IKL I 1=, W #E B 13 A% 5 /K 57 F i Bel-
2, Survivin [ 3K, 3X Al B8 )& LT AL 1 ST S HepG-2 UM IR T- 19 R ZHLH 2 —
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[ Abstract | Objective: To investigate the effect of Safflower injection on gene transcription and protein
expression of B cell lymphoma/leukemia-2 (Bcl-2) and Survivin in HepG-2 cell so as to explore its mechanism of
inducing apoptosis in human hepatma cell line HepG-2. Method: HepG-2 cells were treated in vitro with different
concentrations (0, 50, 100, 150, 200, 250 g-L~") of Safflower injection. Inhibiting effect of cell proliferation
was measured by methylthiazolyl tetrazolium ( MTT) assay. Cell apoptosis rates were analyzed by flow cytometry
(FCM). Quantitative real-time RT-PCR and Western blot methods were used to detect the mRNA and protein
expressions of apoptosis related factors Bel-2 and Survivin. Result: The results indicated that Safflower injection
could inhibit the proliferation of HepG-2 cells in a dose and time dependent manner (P < 0.01). As the
concentration of Safflower injection increased, the apoptosis rates of the cells were increased. Both the mRNA and

protein expressions of Bel-2 and survivin were down-regulated. Conclusion; Safflower injection could inhibit the
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proliferation and induce cell apoptosis of human hepatoma cell line HepG-2. The down-regulating expressions of Bel-

2 and Survivin on both mRNA and protein levels maybe one of the main mechanisms for Safflower injection inducing

apoptosis of HepG-2 cells.
[ Key words ]

survivin; Bel-2

ZLAE (Safflower) J& 1 ~2 4 4E S5 R M ¥ 21 4K
( Carthamus tinctorius L. ) [ T 1 & IR 1L, = If IR E
B CH B AL th 25 2 — PEBRE IR, A &,
A I I 28 AR 1k R 2 Ak, i T A A 2R AL 5l
Jo oA A S A g OB T P R 0 O LAEBE 0 B3
JUkAE 9% G L 5 AT BURE R T RE R AR s T
HALAE LI S A 22 FF |, e vh 32 0 R0 0 A7 B I 26
(LAEm R RIEELAEE AR A) LLAEZH AL
2 (R R PR L R L BRI R R 5F ) \S-
LN N NGRS N i N 5 YIS
AR o PR L P U Y 24 T S R A
T AR P 285 2148 v 4 B A B 2K TR K T,
T WEALAE B B K (safflor yellow,SY) , A7 — &
LR A o B, ORI 20 46 T 5T H 1R
FR 4 i 98 AV T AL Bl = TR A B DIR, BRIt AR B 5 A
RUEADE T T AR S Al b, UL T £ 46 7 5 0T 14 oh
Bi R B9 N9 40 HE bk HepG-2 i U8 T2 i /E HI L &
WHE T A0 0 T A b B4 bk B/ I e -2
(Bel-2) , Survivin J& K 4% 5 Fl R 1 3R 3K 1Y 52 ), 32—
46 78 £L AR TE ST T A0 M 0 T B AL O HC Il R
I Y6 7 T8 1 A1 B30 R S 36 AR 3
1 ##
L1 40tk HepG-2 ANJFEAREHES] A h EF 7
W b A0 AR ) 24 A 5T B, R S B % A AT IR A AE AR
# o
L2 259 Rl 2046 v S (Ll v 22 o AR )
A BRAF L AR S mL/ 3, A0 T LA AR
250 W 500 g L7, LS 20090614 ) , B R
RPMI-1640 55 5% % (¥ 14 , HyClone Thermo 2\ &), it
5 NVHO304 ), i 45 1 i ( Invitrogen 23 #], 4t 5
20100415 ) , 38 A8 A= i (B PO 2= 5 2 9 TR B R
AR ] 45 080131 ), U HY JE fif) 20w i (MTT,
Amresco 2% F, fit B 09052345 ), — I 3 ¥
(DMSO, Sigma 2\ A, it 5 20100103658 ) , Annexin
V-FITC 2 Jf i 745 I 150 & (g L2k A= o )
R g5 KGAL07) , 51 ( b ity SIS AR Wy B oAy
FR 2y & & ), Trizol Reagent ( Invitrogen, #it 5
20120816 ), Real-Time PCR Kit ( SYBR Green )

Safflower injection; human hepatoma cell line HepG-2; cell proliferation; cell apoptosis;

(Shanghai Novland 72\ &), 4t 5 20120304 ), Fresh
animal Tissue and cell sample Total RNA Extraction
Kit( Shanghai Novland Co. , Ltd,#fit5 20120509) , %
k& %E (EB, Sigma 24 7)) , 25k R — & Jig (DEPC,
Promega 23 H)) , 4 8 (Al 150 & (F ot Bl AE W)
N, 45 KGP250) , Bel-2 antibody ( Cell Signaling
Technology, Cat. No. 2876 ) , 4t $iL_ N\ Survivin £ 7 [&
LA BTN B-actin ZFREHUR (Lt EZ &MY
/y#)) ,HRP-conjugated goat anti-rabbit I[gG(1:2 000,
An e AR, T 1032 ), oAl X Sy [ 7 4 Hr 4
1.3 {8 M4  BD FACS Canto II 3 20 40 X
(BD 24 H]); Arium 611 UF 8 4l K & & (& &
Sartorius /A ) ) ; MCO-15AC fH R CO, #5546 ( H A
SANYO 2 #] )5 H =5+ #8750 #L (2-16 PK,
sigma) ; Multiskan Mk3 i #5{% ( Thermo 2\ &) ;79-1
G 3 I AR A% (Ll R W B e AR ) 5105
Real-time PCR Instrument ( 35 [E {1 % 32 i ¢ Ot & &
PCR {%) , Bio-rad ( US) ; PowerPac™ HC Hi 3k 1% , Bio-
rad (US) ; VE-180 3 F A Uk #8 ( B KAE) o
2 AHE
2.1 g ss g A 40 f Bk HepG-2 5 BLJ7 ¥
I 3R T 58 4 RPMI 1640 H5 3238 (% 10% K
WA A L) , BT IR A (37 C 5% CO,  5E 4
TR ) WAL IR, B 2 ~3 d AU 1 U S s i
24 L 34 b T R B A I
2.2 X HepG-2 #0 g 3 78 i) &2 HOK K4 K 3
20 J, 2 ik T T A T ok B 200 SR AR, )4 R 0 o R
1x10°/mL, 8 Fh F 96 FL B 2 4L, A 4L 200 pL, & F
CO, BiFRAEREFR 24 b, 735 25 T A [) 50) ik ) £0 46 T 4
e (4 =k E o 0,50, 100, 150,200,250 g- L") 4b
B AR RS DR AL 20 i Ab BN R N ) (24
48,72 h) Jm EAT R, L WK 5 B R M L 520 wl,
A MTT (5 g L71)20 pLiHid% 4 h, 3¢ LV,
BALIA 150 L DMSO, 6 3E % 10 min 58534 fif
S5 Y, TE 4 B SRR A 490 nm KB AG 2% L 1K
JGRE(A) o[RS ok B (PR afi s 3R 08 O )
AL ZT G T S (sl 2T AR VR U T A M) 2H . S
B E A3 U MO E . AR 2 2 B A0 G A
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#]3% (inhibition rate,IR) :

G GE AN R = (1 - 5B A A/X B2 A) x 100%
2.3 K HepG-2 4 M 1% W Z AL W
HepG-2 4 Jfil 42 Bl T 55 F2 0 b 8 ML 8% 97,24 h 5
e 55 FEW, N LL AL 1 S v (2 s vk Dl 0,50,
100,150, 200, 250 g - L™'), 4k 4 8 % 24 h.
0. 25% Jig Bt 71 fb Wi 45 & 0 4 i, I 4 °C Fil % 19
0.1 mol-L~" PBS(pH 7.4) ¥k 1 ¥, ¥ 17 240 fu it
BIOF R AL A 1 x 10°/mL, H#E Annexin
V-FITC 4 g I T A6 I 328 50 & 50 BH 45 4k BRAE A, X
21 A e GO SR i = vl OO Qv I
FCSExpress 3. 0 453 240 L 94 7=
2.4 K5 Bel-2 % Survivin mRNA ik WHELRH
2y Jo Ze ik 21 46 1 4 ¥ (50,150,250 g-L°") 4b 3t
48 h 1) HepG-2 Zf 1, >k ] Trizol ¥ £ B 4H Md &
RNA . 2RA0 30600 B ORI & G RNA & & (4l
75 P TR W R e P VI G RNA 9 58 # M, IS B
&L RNA JE A7 SO 5%, T 5 ¢DNA & T - 20 C R A7
# Mo SRJ5 LL cDNA Sy 85 i, 9 47 52 I 280 5E &
PCR [N, survivin 5| %) 5 51 it 2 BESCHR[6 ] 07
¥, Bel-2 K N2 M GAPDH 5| 4 ¢ 51l 5 i1 2 I8 SCik
[7]J7 ¥ ;survivin (130 bp) FiE514%) 8 5'-GGA CCA
CCG CAT CTC TAC ATT C-3', FUiE5I 490 5'-AGA
AAC ACT GGG CCA AGT C-3";Bel2 (187 bp) -1
5|%)°4 5'-CAT GTG TGT GGA GAG CGT CAA C-3',
TUE514 M 5'-CTT CAG AGA CAG CCA GGA GAA
ATC-3"; GAPDH(113 bp) LUiF5I¥ 8 5'-CAT GAG
AAG TAT GAC AAC AGC CT-3', FiiF5| ¥k 5'-AGT

CCT TCC ACG ATA CCA AAG T-3', 27Ty 4
B AR i T 2% L TR A R 0 i R i 7

2.5 #& Bel2 % Survivin 2 Ak LR AN K
25 b B R[] 2. 4, OB oK FH 25 40 R 40 4k 1 ) TR
(50,150,250 g- L") 4bFH () HepG-2 £ fifd 2 L 4 25
[, Bradford Bl E S HEA T & &, FHRE
I B RE, H 10% SDS-PAGE #4785 i LUK , I %
% PVDF J b, 5% BiRgFWi7E 4 CE i 1 h, 4
SMASRBTNZ SRR (1:100) ,4 CHFE TR
TBST Yk 5 min x 3 3K, A L 2EHi % HRP Frid —
Fi(1:10 000) , 2892425 1 h, TBST ¥ 5 min x 3
Wo RH ECL fb2% Ktk b 4y Hr 4 B . % & 1A
S IR BEHEAT 49T, LA B-actin [ IR J {8y % &, 3
B & Bel-2 1 Survivin %E*Hﬁ‘%@:‘djﬂ(qzié] o B
HHEHE 3 K,

2.6 Giibspab P STER B L x o+ s RO, A
SPSS 13. 0 #fF HE AT Ge it 24 40 M, 45 4 18] 22 5% >R
B )7 2250 B B LSD #5486, DL P <0.05 A7 4i it
3 #R

3.1 Z04EE S IPH HepG-2 A fE 345 MTT [t
A I 25 S 5, AN TR ) ) AT AR T S R T
HepG-2 21 jifa T WH 58 00 740 &40 fa i) 396 42 , 5 EL i 25 41 46
T SR e B 1) G 0 K A R B[] B B G X A L 1) A
KAMHIE FH B B 5, S5 B (0 g+ L) e 2 7
A G2 (P <0.01) 3 41 ] £ 35 1 250 g- L™
F B0 R B, 43 o ok 37.83% (. 51.08% Al
61.35% (2 1) o HLA7 705 AR S AR s i) A o 44

®1 FREFENLETSET HepG-2 FAIEHEM I (2 £5,n=5)

AW RE Y IR 24 h 48 h 72 h
/gL~ A IR/ % A IR/ % A IR/ %
0 (Xtg) 0.739 0. 065 - 0. 863 +0. 064 - 1. 066 = 0. 092 -

50 0. 683 £0.032 7.71 0.707 +0.051" 18. 12 0.743 £0. 062" 30. 36
100 0. 627 £0. 040" 15.22 0.652 +0. 054" 24. 45 0.603 0. 045" 43.45
150 0.578 £0.057" 21.88 0.580 £0.071" 32.75 0.502 +0. 059" 52.89
200 0.536 £0.071" 27. 47 0.472 £0.028" 45.26 0. 454 £0. 036" 57.39
250 0. 460 0. 029" 37.83 0.422 £0.021" 51.08 0.412 £0.010" 61.35

T S xR Y P <0. 01,
3.2 Xt HepG-2 MM A T- R L4673 5 |
(50,100,150,200,250 g-L ") #EH T HepG-2 4 Jfu
24 h J5, 40 M LA O T B W B T, A0 B YR BT Bl
W T R W B BT, BR 50 g+ L5 X MR A He e ik
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R2 AREHKS HepG-2 AR THIRM (5 £5,n=3)

IS/ g L Q2/% Q4/%
0 (X} 1e) 3.06 £0. 63 0.44 0. 17
50 3.47 +0.51 0.70 £0.33
100 5.32 £0. 61" 1.82 0.26"
150 10.56 +1.57% 6.04 +0.70%
200 21.38 0. 387 10. 15 £0. 67%
250 29.12 0. 90% 12.62 1. 117

T Q2 S I U3 VA T 40 AR Bl IR B 41 AR, Q4 A SR I T 40 5 5 %
MEZH " P <0.05,Y P <0.01,

*3 OiEEHEIT HepG-2 4 Bel-2 mRNA & ik i

3.3 Xf HepG-2 40 J{id Bel-2 M Survivin mRNA ik
IV A [m) 50 5 B 20 A6 T A ] HepG-2
A 48 h j5,Bcel-2 f Survivin mRNA [ 3k 7K 15
TR(£3,4). SXIHA ttiﬁ?,%%ﬂ%ﬁﬁﬁﬁﬂ&
(50,150,250 g-L~") %} Bel-2 mRNA 35439 F
16% ,44% ,61% ;| %} Survivin mRNA ] 3 ik 43 ”J
TH17% ,63% ,711%

3.4 %fHepG-2 40 s Bel-2 K Survivin 25 H £ ik 7K

M (x+s,n=3)

AACE S /g L7" GAPDH/CT Bel2/CT ACT AACT Q- AACT IR/ %
0 (X Ha) 17.12 £0. 20 30.56 +0.09 13.44 £0.22 0.00 =0. 31 1.00(0.81-1.24) -
50 14.41 +0. 15 28.09 £0.17 13.68 +0.22 0.25 +0.31 0.84(0.68-1.5) 16
150 16.99 +0. 13 31.26 £0.27 14.27 £0.29 0.84 +0.37 0.56(0.43-0.72) 44
250 16.24 +0.25 31.04 £0. 38 14.80 +0. 45 1.37 £0. 50 0.39(0.25-0.61) 61
F4 TR HepG-2 ZHAA Survivin mRNA RIEH M (v +5,n=3)
LTS/ L GAPDH/CT Bel-2/CT ACT AACT o -aacr R/%
0(Xf i) 13.95 +0. 08 26.00 £0. 16 12.05 +0. 17 0.00 +0.25 1.00(0. 84-1.13) -
50 13.94 +0. 14 26.13 £0. 14 12.19 +0.20 0.14 +£0.26 0.83(0.75-1.09) 17
150 16.26 +0.05 29.73 £0. 11 13.47 £0. 12 1.42 +0. 21 0.37(0.32-0.43) 63
250 14.90 +0. 19 28.76 £0.07 13.86 +0.20 1.81 +£0.26 0.29(0.24-0.34) 71
S 5 ) éﬁ% mE 1 fE S s , A [) 351 12 7Y 21 safflower injection /g.L”  safflower injection /g.L"

ST (50,150,250 g-L~") #E HF HepG-2 42
48 h J& ,Bel-2 J Survivin 2 [ 1Y 3K 7K - B 25 9 vk
JE R HG 2 HEATT B, Bel-2 BAR R 2R 38 K F B
SRR 4 ) 0.956 + 0.067 K ¥ %250 ¢- L' 4H Y
0. 487 0. 034 ; Survivin [ A X 3R 35 7K - B 6 B 28 1)
0.504 + 0.069 F ¥ & 250 g- L™ "4 ) 0.191 =
0.026, KWL AL 1 55 W T 4 HepG-2 4H il Bel-2,
Survivin 7K EA — & 14 77 B AR

£S5 OiESE HepG-2 A Bel-2,

Survivin EAMEXN RIZEMFIM (5 £5,n=3)

FAWiIA d:gj{fé‘i/gL’] Bcl-2/B-actin

Survivin/B-actin

0(XH1E) 0.956 +0. 067 0. 504 0. 069
50 0. 860 = 0. 060 0. 443 0. 060
150 0.593 £0.041"% 0.297 £0.041" 2
250 0.487 £0.034"%3 0.191 £0.026'*%

T S0 A A P <0. 015 5L A8 R4 50 ¢- L™ 4 e,
P<0.01; 505 150 g- L4l 14> P <0.05,

4 itig

I 40 M 4 O, 0 0 o 2 — , T
HES, TUR R B, T A0 B S A B
PRI 7 7 3 3 PR 76 T L B IR 0045 4397

Control 50 150 250

Bgl-2 CEDEEDa o

Control 50 150 250
Survivin S e e

- actin wmm ems sms @3- ACHD  cvmn cm— a— -

B 1 k5% HepG-2 4 A Bel-2, Survivin
EAFRIEM M (B-actin (EANSHR)

FEP,PEAHEWN S5 E A A ] g ) 8%
2H R A, BRI 4R W R M 2R BT A, R R A
W E AR AN A T S ek T i A v
LT AL R JERE SR FH K B B DT v B8 LA B, I
pH 2 7.5 ~8.0, i I K5 2R S 40 48 B (8
U W R AR T (R X H22 g B T
BHBEEAARMIEER, BEaOEHAaER A
(HSYA) X A B9 40 M bk BGC-823 #FLE2 N R A
JEA — MR, I o] g id i 1 i VEGF, bFGF
B mRNA &3k % 91 ) #f Bl BGC-823 #% M J# I 4& /F
T A S g R R B AT 4K T S AR 0% 1 7
g0 = a1 O e 3 |7/ N A S I = W S g1
Mo T-4E A B Bel-2 1 Survivin 235 U8 55 .

Survivin WHR A AE 2, Survivin S2 8 T30 H & [
(TAP) B R G 5 1 B 5%, 023 4 Ry 1k & 300 Hc 5 1)
PR T A K, 2238 T 45 g 20 M, 0 AE R
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SR IR 2 U B 3RGA AR IE A b LT
Rk Survivin H B AT L 0 T4 S E
P& Caspase 85 171 W6 PE, DT BE W7 048 745 5 19
G R O e 1 o R
RNA F 3 $ A, ¥ ¢ Survivin-siRNA J5 ¥ IR 8@
MCF-7 4i i Survivin LK 335 T4, MCF-7 41y
TR R (S BALK P<0.05);3FH S
i Z WK G B X N R E 2 050 S A M O T i AR
S5 2841 siRNA 55 YL 2 LA B 52
(P <0.05) " ARBFITLE R W, L0465
RERS T I8 Survivin ZKF, TR i A HepG-2 24
ML T,

Bel-2 J2& i T 400 i BE DA, H A 90 ) A0 B R T A
AU AT 27 RT-PCR WL 2% 51 44 B i 52 % i
AT R BE P Bel-2 PR R GK T U, DA A
HepG-2 A K i Sl . o BF 58 B,
ekt Y TTRL 7] 58 o #0 Bel-2 2 11 1 K3k
i HepG-2 iV J 40 a3 5 . A WF5 4 8
N ELAETE ST AL PR HepG-2 AT, Fifi 45 21 46 T8 4F
WO B 0 T, H Bel-2 8 & mRNA (g Rk 1
T

BRLIG AT LN Ry 20 46 1 569 WA 18 02 75 mRNA K
ik 2 AR BB K CE, ¥ 68 05 M HepG-2 4
Survivin,Bel-2 ik, N5 5 HepG-2 4 L )8 1= . 410
) LB 5

T — N 555 B W 5296 R 4L AR T S R T
PR A0 LA T O O AR I B Al B RIS 2 AR I
SRPVRONS 7 9 24 W %)l B A P, TR AT G D B B AL
VERT; I 1 — 2L W B A5 5 J 5 30 8 T e Job e 11 2L
P AE R AL
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