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Effect of Autophagy on Bisdemethoxycurcumin-induced Apoptosis in
Hepatocellular Carcinoma HepG2 Cells

MIAO Jiu-wang, JING Xue-ning, GAO Ying, JIANG Xu-guang, FANG Feng-li, ZHANG Qin-de "
(Shandong College of Traditional Chinese Medicine, Yantai 264199, China)

[ Abstract | Objective: To observe the effect of autophagy on bisdemethoxycurcumin ( BDMC) -induced
apoptosis in hepatocellular carcinoma HepG2 cells. Method: Cells were treated with 24 mg-+L~' BDMC or
BDMC + 5 mol-L~' 3-methyladenine (3-MA) for 24, 48 h, and then the cell activity was detected by methye
thiazolye telrazlium ( MTT) assay. Cells were treated with 24 mg+L~' of BDMC alone or combination with
5 mol + L™" 3-MA for 48 h, and then the morphologies were observed by Hoechst 33342 staining by using inverted
fluorescence microscope. The apoptosis rate and the mitochondrial membrane potential (MMP) were assessed by
Annexin V/propidium iodide ( PI) staining and Rhodamine 123 ( Rh123) staining respectively; the protein
expression levels of Beclin-1, LC3, cleaved Caspase-3, B-cell lymphoma-2 ( Bcl-2), and Bel-2 associated X
protein (Bax) were evaluated by Western blot. Result: As compared with the blank control group, BDMC could
inhibit the proliferation and induce apoptosis in HepG2 cells, decrease the MMP, decrease the protein expression

levels of pro-Caspase-3, Bel-2, LC3-1 (P <0.01), and increase the protein expression levels of cleaved
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Caspase-3, Bax, Beclin-1, LC3-1 (P <0.01); 3-MA could enhance the effect of BDMC-induced HepG2 cell
apoptosis, increased the apoptotic rates (P < 0.01), decreased the MMP (P < 0.01), lowered the protein
expression levels of pro-Caspase-3, Bel-2 (P <0.01) and increased the protein expression levels of Beclin-1,

LC3, and cleaved Caspase-3 (P <0.01). Conclusion; BDMC could induce apoptosis via a mitochondria pathway

in HepG2 cells, and could induce cells autophagy which could inhibit the cell apoptosis.

[ Key words ] bisdemethoxycurcumin

mitochondrial membrane potential
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2.4 Annexin-V-FITC/PI % 4 f: ] 40 i 98 7= 2"
25W1EH] 48 h 5 WA 4E L, PBS BRI A AL 2 Ik,
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WACEE A0 L, % % Rk 2 U, T X 4 L ASCRS: D Rhi23
WG
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(1:2000) £, 2 iR K RZ R 1 h, A ECL
27 RGN A T e AR 2R Ge 4348, O 4K
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2.7 SIS HTALEE ] SPSS 17.0 Bk #EAT S T4
Mo AR LL x +5 o, 410 R FH SR 2 22 0 M
Al e K56, DL P <0.05 HEFAGHE XL,
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T Ak 2 Ty, Hoh 48 h S ST W (P <
0.01), L3 1,
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4 rf HepG2 21 i 5¢ S 4 40 )5 B8 T AT UL 48 Jf 4% 52 9%
B R/NEIA) ek 4) . BDMC 4 H 30 A i %Y (%
T2 MR AT, 0 40 B A% T A5 28 /N AT R 4 L 20 A
PEZL HBLUE T2 /A %5 3-MA + BDMC 41 7 45 4F
WO, WL,

%1 BDMC R 3-MA #J#] HepG2 Rt E M (x5, n=3)

Table 1  Anti-proliferation effect after BDMC treatment with or

without 3-MA in HepG2 cells (x £s, n=3) %
253 W 24 h MR 48 hoff] R

EgE| - 0 0

3-MA 5 mol+L"! 10.37 +4.55  18.37 +2.52

BDMC 24 mg- L~ 38.01 +3.26"  45.32 +1.76"

3-MA + BDMC 5 mol-L ™" +24 mg-L.™"  48.38 +2.70"% 63.47 +1.77"%

E: 5 AMLE P <0.01; 5 BDMC 4] L&Y P <0.05,
$p<0.01,

A B
C D

A. 25 ;B. 3-MA 5 mol- L' 41;C. BDMC 24 mg-L~'#i;D. 3-MA
5 mol-L~! + BDMC 24 mg-L~"#41 (& 2 [7])

E 1 BDMC E 3-MA X HepG2 £ Bl & 1= 89 1 % 3 %% Wi ( Hoechst
33342, x200)

Fig. 1 Effect of BDMC or 3-MA on apoptotic morphology in
HepG2 cells ( Hoechst 33342, x200)

3.3 HWEREAL BDMC 55 HepG2 4098 1= ) J8 7=
R 574 g, BDMC 41,3-MA + BDMC 41
R e R S TR Tk (P <0.01) 35 BDMC
b #,3-MA + BDMC 4 i 30 s 08 T2 % B 35 Tt
B (P<0.01), %2,

%2 BDMC X 3-MA %t HepG2 ARAT- R EM (x +5, n=3)
Table 2 Effect of BDMC or 3-MA on apoptotic rate in HepG2 cells

(x+s,n=3) %
2531 W R T e 8 T TR
Z=H - 1.65 +0.26 3.02 £0. 14 4.65 +£0.24

3-MA 5 mol-L~" 6.19+£0.66 5.8 +0.79 12.05£1.45

BDMC 24 mg-L™" 34.54+1.05" 11.21 £0.80" 45.75 +1.33"

3-MA+  5mol-L™'+ 5248 +1.11"% 12.69 +1.37" 65.17 +2.41"?
BDMC 24 mg-L"!

. H2 AR P<0.01;5 BDMC 41 4> P <0.01( % 3,
4d) .
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3.4 HEEHWE BDMC (B4R HepG2 4t B i £ A
o 525 (4 %, BDMC 41,3-MA + BDMC 411
Rh123 S 15 6 3 B &A% (P < 0.01) , 5 BDMC 4
H#,3-MA + BDMC 4 (1) °F- ¥ 2¢ % 5% & B I (P <
0.01), L% 3,

%3 BDMC X 3-MA 3t HepG2 WM BRI MM (x5, n=3)
Table 3 Effect of BDMC or 3-MA on MMP in HepG2 cells (x £,

n=3)

4153 Wz PG
25 - 2 650.99 +228.22
3-MA 5 mol-L~! 2 113.11 £195.49
BDMC 24 mg-L7! 1.260.79 +137.54"
3-MA + BDMC 5 mol-L~" +24 mg-L~! 275.64 £30.32"%

3.5 [ug T AL # BDMC i S HepG2 4 it (19
JTAHCE AR 52 A E,3-MA 4,
BDMC #4,3-MA + BDMC £ ) Beclin-1, LC3-1 &
FHEL TR (P <0.01),LC3-1 & A £ ik >
(P<0.01),%5 BDMC 41 [t %:,3-MA + BDMC 41 )
Beclin-1, LC3-M & [ RB FHE(P <0.01), 5=

H 20 k%5, BDMC 4 ,3-MA + BDMC 4 pro-Caspase-
3,Bel2 HEH FEBEMM (P <0.01), 1 cleaved
Caspase3, Bax E H X AT+ ®m (P <0.01), 5
BDMC 4H H %5 ,3-MA + BDMC £ fJ pro-Caspase-3,
Bel-2 T FIAFEM (P <0.01) , cleaved Caspase-3
HHFBETRE (P <0.01),LE2,% 4,

Beclin-1 52 kDa
LC3-1 16 kDa
LC3-II 14 kDa

pro-Caspase3 35kDa

cleaved Caspase3 17 kDa

Bcl-2 26 kDa
Bax 21 kDa
GAPDH 36 kDa

A B C D

2 BDMC {Ef HepG2 g A FA - E A RIZE K
Fig.2 Electrophoresis of BDMC or 3-MA on activity of autophagy

or apoptosis protein in HepG2 cells

%4 BDMC K 3-MA 3§ HepG2 g HEMBA T EOEMEEHHM (x5, n=3)
Table 4 Effect of BDMC or 3-MA on activity of autophagy or apoptosis protein in HepG2 cells (x +s, n=3)

a0 e Beclin-1 LC3-1 LC3-1I pro-Caspase-3 cleaved Caspase-3 Bel-2 Bax
/GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
2 - 1 1 1 1 1 1 1
3-MA 5 mol+L ™! 1.37 £0.05"  0.49 +0.02"  1.40+0.07"  1.01 £0.02 1.06 £0.07  0.85+0.11  1.21 £0.09
BDMC 24 mg-L~" 1.20 £0.02"  0.37+0.04"  2.89£0.18"  0.79£0.02"  1.96+0.11"  0.63+0.03" 2.17 £0.20"
3-MA +BDMC 5 mol-L™" +24 mg-L="  0.61 £0.04" 0.35+0.02"” 1.76 +0.13"? 0.12+0.03"? 3.73+0.38"% 0.27 +0.04'? 2.46 +0.25"

4 itig
25 (A A0 43 18 IR B TR AT Th R
TR, KB KB LA S
T DK AR A B AR 25 O S, %
R HEGUI R A T AR T A s R RS
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TEHUEE HepG2 4 MO AE FH v B W & #7400 1 94 12
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I #3ik725 1k, Western blot %5 5 % B, BDMC W] {#i
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FFEINH H BEXT BDMC 5 5 1Y HepG2 4 i 4 - B
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