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Effect of Curcumin Combined with Sorafenib to Proliferation and Autophagy
in Vitro Hepatocellular Carcinoma HepG-2 Cells
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ABSTRACT Objective: To study the effect of Curcumin, Sorafenib, Curcumin combined to proliferation and autophagyin in Vitro
Hepatocellular Carcinoma HepG-2 Cells. Methods: HepG-2 cells were treated by different concentrations of Curcumin (0, 10, 20, 30, 40,
50 mmol/L), Sorafenib(0, 5, 10, 15, 20 wmol/L )alone and the combination (Curcumin 30mmol/L combined with Sorafenib 10 wmol/L)
for 24 h. Cell proliferation were detected by CCK8 assay. And the mRNA expression of autophagy-related protein AKT, mTOR and LC3
were detected by Real-time PCR. Results: Compared with using Curcumin or Sorafenib alone, the both combination group had more abil-
ities to depressing the cell proliferation (P<0.001), decreasing the mRNA expression of autophagy-related protein AKT, mTOR and in-
creasing that of LC3-1I (P<0.001). Conclusion: Curcumin combined with Sorafenib can effectively depress the cell proliferation in Vitro
Hepatocellular Carcinoma HepG-2 Cells and maybe induce cell autophagy through PI3K/AKT/ mTOR signal pathway.
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NI ZR HepG-2 5K H 5 &5 R2E A VB % 150
FHARJE A Selleck 23 1), 2 H 2 W F 52 [E Bellancom 24 1],
BI Jifs 4 135 W 16 S A= 90 B 508 FR 2L |, Hyclone RP-
MI1640 5577 5 T ifg 2804 YRR R W], CCKS a5
S B F BRI POE B R G REHE Y. (Real-time
PCR )i/ &M | Thermo Fisher Scientific,
1.2 #ik
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10% Ji 4= 1L VE F 2% XLAT Y RPMI1640 1 5% Herpr [ 37°C (5%
CO, M FIB B R FRAt h 535
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B REHE R 96 FLAR(55FL 100 L), 23 BN AAS [ ¥ B2 119 22 3¢
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N, % EXTIE & DMSO X 4, g2k 6 &2
fLo TEE 24 h, BFLIMA 10 pL CCKS8 25, 37°C A H M 2
h, BFARACAE 450 nm < A0 25 FL T Y 4 (Absorbance/A) I 1
AT AN IRLAETE 2R o e A A % =254 A i/ X IREH A
H)x 100%,

1.2.3 Real-time PCR # | [ 1% 48 3¢ & B 9 mRNA RiXER
P2 E 30 mmol/L, KHvIEJE 10 wmol/L B2 K HA-Ab 352
ML, JFas X IRAL, 259 AbBE 24 h J5 ) Trizol 242 B &L
RNA, Kl RNA ¥ B J 213 A RNA E4 73005 5%, AR 47
PCR i 7 & it & PCR Jx W& F&, L B-actin iy N & it 47
RT-PCR #&i, FEH5 975 W3R 1.
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Table 1 Primer names, sequences and predicted PCR product sizes

Primer name primer sequence predicted product (bp)
B-actin F: 5-GATGAGATTGGCATGGCTTT-3' 268 R: 5'- CACCTTCACCGTTCCAGTTT-3'
AKT F.5- ACTGCGCTGGACGATAGCTT-3' 107 R: 5'~AGGACAGCGTGGCTTCTCTC-3'
mTOR F: 5'- ATTCAGATCGCTGGCAGCCT-3' 178 R: 5'- CCCTGTGTTCAGCACCTCCA-3'
LC3-11 F: 5'- CGAGCGCTACAAGGGTGAGA-3' 195 R: 5'- TCGTAGATGTCCGCGATGGG-3'
X Real Time PCR 5 R4 T34, R T 2 * T IE Bl 70 #r - ) R

5% —2F ,Real Time PCR 14 2 o J5 i %t FRZH AN AR ZH (4 B
CT{H;

8 ANSIEAEW CT EHIA—fb H W 3EHE K CT ., it
Ha CT,s CT=CToyCT gacim;

=0 AR A CT (HIH—fbfrllid s CT{E, it
o s CT,a & CT=8 CTgmart CTogmans

DU THREARRT X IR R A KT L, ok 22 Tl
2% TIYEERACA GraphPad Prism 6.0 71342 e iR
L3 Git=aHh

i H SPSS17.0 B4 X S B 45 kA TS 122 hr, iS4k
PELL x+ s o, 24 R0 HLECR FH SR 207 22430, R[] L
BER q K5, DL P<0.05 22 5 A Gt 5 X

2.1 RRIERSEFEZBA N AEMT HepG-2 41 AL 5E HH
1ER

LR RPAE)C SR R B G X HepG-2 4 fifd
AR SE R aE 1.2.3, RPAENE 5 28K s I, b
VR G IXT HepG-2 4H f 3 5o 41 i 4 I BE fin ( 36 2,3), 25 57
BT L (R PIE R F=5240.786,P<0.001 ; 3 # % F=853.
840,P<0.001). 437l (X HRAL . 228 &K 30 mmol/L KA
4EJ8 10 wmol/L A K W # B4 VEF T HepG-2 4 Ml 24 h Ji5 (&
3), LA IAEHE 0 100%  (45.57+ 0.6)% . (44.374
0.04)%,(33.29% 0.12)%, BKA 45 5252 Koo B2 g x)
HepG-2 1) 4H ff 34 5 400 0 A B m, 2 5 A Gt L
(F=2439.208,P<0.001 ).

2 AEREZERAE HepG-2 HRaSH MR L B EF AT EE

Table 2 The absorbance value and survival rate in HepG-2 cells treated by different concentrations of curcumin

Groups Concentrations of curcumin

Absorbance value(x+ s) Survival rate

blank control group -

curcumin groups 10 mmol/L
20 mmol/L
30 mmol/L
40 mmol/L

50 mmol/L

1.836% 0.029 -

1.549+ 0.038 0.844
1.283+ 0.020 0.699
0.866+ 0.023 0.472
0.714% 0.009 0.389
0.602+ 0.008 0.328

22 R FERHKAEEERI AKT.mTOR R EEHEXER
LC3- 11 B mRNA BIFRIEZN

15 4 A, 525 AU R, B2y RPFE e 232
R AT AKT .mTOR KIS hn [ WA <8 H LC3- 11/ mR-
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NA 98, BRG 25 AT B 2% (P<0.001)

R 3 REIKERAIERAE HepG-2 4 5 4 A A IR S EE N ARRTEE R

Table 3 The absorbance value and survival rate in HepG-2 cells treated by different concentrations of sorafenib

Groups Concentrations of sorafenib Absorbance value(x* s) Survival rate
Blank control group - 1.821% 0.027 -
Sorafenib groups 5 wmol/L 1.426% 0.013 0.783
10 wmol/L 0.844% 0.007 0.463
15 pmol/L 0.716x 0.004 0.393
20 pmol/L 0.624% 0.017 0.343
2.0 2.0 2.5-
15 15 . 2.0
Qo o Q
8 § g 1.5
210 £ 1.0 2
2 2 & 1.0
0.5 0.5 0.5 —_
0.0 0.0 0.0-
0 20 40 60 0 5 10 15 20 25 & & KN &
Concentration of curcumin(mmol/L) Concentration of sorafenib(umol/L) o°é & ‘4\“ P Q'b“
& £ oéo‘

B | FEREZEEZEN HepG-2 RAILHEE
HI1ER
(F=853.840,P<0.001)

Fig.1 Inhibitory effects of different
concentrations of curcumin on the proliferation
of HepG-2 cells
(F=853.840, P<0.001 )
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Fig.4 Different drugs on AKT mRNA expression

3 91t

AKT W FR N 8 1A B, 2433 i 2L 8 PKBa, PKBR
1 PKBy 4t 2R3k M 22 %R | 93 2 R 1Y) — FhlE A : AKTI,
AKT2 Fil AKT3 3 =FilE R ELA I 4544 : N- K PH 4544
B, OG22 AR R R ZE RN C ARSI EE R
AKT TG Ak it o 7 B B S | & 19, Sl f AKT 9 N A5 X
I A PH S5 #3800 12 8 ) P1(3.,4,5)P3, S50 AKT AY#4
SR, BRI AR R L) S LR AR L9, PDK1 il S473
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i) PDK2, {45 ILK (32 BX 25 M % 42 1% 3 ) , PKCbII, DNA-PK
(DNA #1488 (1l ) A ATM (L35 20 8 B4 & P kg 5
A5 )FI AKT A5 K17, H RGN E K 2003, mTOR C2
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HERA
(F=5240.786,P<0.001)

Fig.2 Inhibitory effects of different

concentrations of sorafenib on the proliferation of
HepG-2 cells
(F=5240.786, P<0.001)

Bl 5 REZ#IT mTOR mRNA ik
Fig.5 Different drugs on mTOR mRNA

expression

3 FHFESE 10 umol/L 2 &% 30 mmol/L
K FE RS Xt HepG-2 AR 5E RGN HI1E A
(F=2439.208,P<0.001)

Fig. 3 Inhibitory effects of sorafenib 10 pmol/L,
curcumin 30 mmol/L and the combination of the
two on the proliferation of HepG-2 cells
(F=2439.208, P<0.001)
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