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Study on the Effects and Mechanism of Celastrol on Proliferation and Apoptosis of Human Hepatoma
HepG2 Cells in vitro

ZHANG Yan, ZHU Chenchen (Institute of Clinical Pharmacology, Guangzhou University of ‘ChinéSe Medicine,
Guangzhou 510405, China)

ABSTRACT OBIJECTIVE: To study the effects of celastrol on the.proliferation and apoptosis of human hepatoma HepG2 cells,
and investigate its mechanism. METHODS: CCK-8 method was used to determine the cell activity 24, 48, 72 h after treated by 2,
5, 10 umol/L celastrol, and the proliferation inhibition_rat€ and-half inhibitory concentration (ICs) were calculated; flow cytome-
try was conducted to detect the celliapoptosis rate and'eycle change 24 h after treated by 2, 5, 10 umol/L celastrol, and the DMSO
was used as negative control; thodamine 123 "staining method was used to determine the mitochondrial membrane potential 48 h af-
ter treated by 2, 5, 10, pmol/Licelastrol, and the DMSO was used as negative control; Western blot was adopted to detect the
pro-apoptotic related genes Bax and B lymphoma 2 (Bcl-2) protein expressions 0, 12, 24, 36 h after treated by 5 pmol/L celastrol.
RESULTS: 2,75, 10 umol/L celastrol can inhibit cell proliferation, ICs was 5.834 pmol/L. 2, 5, 10 pmol/L celastrol can induce
apoptosis; 5, 10 pmol/L celastrol can block cell in Go/G:, S phases, compared with negative control group, with significant differ-
ences (P<<0.05 or P<<0.01), and the above effects all showing certain concentration-dependent manner. 5 umol/L celastrol can in-
crease Bax protein expression and decrease Bcl-2 protein expression after cultured for 12, 24, 36 h, showing certain time-depen-
dent manner; compared with 0 h, there was significant difference (P<<0.05 or P<<0.01). CONCLUSIONS: Celastrol can obvious-
ly inhibit the proliferation of human hepatoma HepGZ2 cells and induce their apoptosis, and the mechanism may be related with
strengthening mitochondrial permeability and promoting the release of apoptosis-inducing factor.
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Fig 1 Determination results of cell proliferation inhi-
bition rate
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Fig 2 Flow cytometry graphs of determining cell apo-
ptosis rate
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Fig 3 Flow cytometry graphs of detecting cell cycle
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Tab 1 Determination results of cell cycle(x +s,n=3)

FEdil Gi/Gy S G/M
DMSO R (BT ) 40.27+1.61 2038+124  36.83+2.71
2 pmol/LEAEAE 4238+145  2125+231  3329+0.69
5 wmol/L AL E 44.68+241% 271141520 3074+1.92"
10 p mol/L AR E 52314278 31254043 1622+1.17*"

1 GP X R, *P<<0.05, " *P<<0.01
Note: vs. negative control, *P<<0.05, **P<<0.01
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Fig 4 Determination results of Bax, Bcl-2 protein ex-
pressions in cells(x +s,n=3)

4 itig

TNTELLZNE N —Fh AR B RSN 57, 240k
JE470.5~10 pmol/L B X} Z2 i 200 B EL A A () 400 ol
HEFE AR PR TR N ORISR 2 .5 .10 pmol/L iX
3R ATIEG . AT 1 A0 A B IR IE S
N TRRET 2R AT S s ) e R A b 0 i) A RS Hep G2
201160 P 8 4 5 S A 2 ARG T 40 0 1 O R A R B A

FPEZEG 2017 4E55 28 4555 103



AL UEW R A BRZL R AT LA 5 HepG2 A AL T JF: HH B

Go/GHRH T -

W A B T ML RIS N TR, SRR TE 4
o R AR RE T2 BN OCTE o LA AR A i
ISR oL, T LR A A TR D . BRSER
B, 240 A L U T R R B S 32 T R, g R 5
P (PT) B8 K PT L TR ICAT &, 2o (A5 s v £
VE FLIIE T AR , BEOSH R B 7 ) 2590 % 4 i
MIPHT-VER . ABEFRA R R BEE T A BRLL MR 1)
S, A0 M 2ok AA S I A2 B S R R, HLYVRESR 510
pmol/L B/ B2, 2 /R B A RELL 2 175F HepG2 i i1 7
T B RE A K.

Bel-2 ZE R 48 2 5 A 8 T — R A
J5t, 8 i 5 HA R T R EMEIAE T R A T
CEIFRTHER . Bel-2 MR AT {2 HELRLIR PT AL
TEHE, SR 5 RET— R 50 T PR 7~ 2 4 5 b, 9T 1 Ui
R e S R K 2 2R e S M ZE 1 ( Caspase ) 807 , AT
P A g8 Ty K A FEARESE T, 5 pmol/L B4
LA T HepG2 20 Mg A [m] i [a] ), 481 i Hh Bel-2 58
1% h Bax 25 1435 W1 i O, 1 Bel-2 25 (1 A2 B 3%
TR PR T A LTS A0 A T AT AR L 4 4
TR E AT RIBA K.

SN /N AN U R T BUR N
HepG2 4l ifL (1) Bel-2 %8 11 223k , i GOk /R 5 1) i
BEVESE SR LR T S R, DT & 45 ) 2
N SE 57 T A T . AP IR TR
PNHELLZEN N HepG2 A H A — & A0 1 I B AT
REATLH , SRy ith—25 sh A 5256 DA R I ARG (4 e $ it T
B SChf -

(1] T3, 2308 i T 240005 s A BT R (0], o+ ) 5
JE %% %,2011,21(9):735-738.

[2] Balunas MJ, Kinghorn AD. Drug discovery from medici-
nal plants[J]. Life Sci, 2005,78(5) :431-441.

(3] TUGMG, 2, 5k M, 5 A HeLT 2 2 B A 40405,
R[] B 2hre 2 5 A e & | 2012,26(4):
570-576.

[4] YangH, Chen D, Cui QC, et al. Celastrol, a triterpene
extracted from the Chinese “Thunder of God Vine, ” is a
potent proteasome inhibitor and suppresses human pros-

tate cancer growth in nude mice[J]. Cancer Res, 2006, 66

[6]

[11]

[12]

[13]

[15]

[16]

(9):4758-4765.
JiN, LiJ, Wei Z, et al. Effect of celastrol on growth inhi-
bition of prostate cancer cells through the regulation of
hERG channel in vitro[J]. Biomed Res Int, 2015, doi:
1155/2015/308475.
Li PP, He W, Yuan PF, et al. Celastrol induces mitochon-
dria-mediated apoptosis in hepatocellular carcinoma
Bel-7402 cells[J]. Am J Chin Med,2015,43(1):137-148.
Nabekura T, Hiroi T, Kawasaki T, et al. Effects of natu-
ral nuclear factor-kappa B inhibitors on anticancer drug ef-
flux transporter human P-glycoprotein[J]. Biomed Phar-
macother,2015,70(5) : 140—145.
BTG BRI , X 5 Ji . 245 A 0RO R LA A
WEFE [T IR 9% E 32,2010, 18(3) : 594-597.
LA INIE MR 5 TR ATREL R X AR SRS AR
AR R A A R S R [T). F B 5k R AV 2R R A &
2014,17(24):1-3.
IR A HRLLZE N AR 4 Hep3B Hf HIF-1038 1k
MR [0]. 2 2 K SR (8 KA ), 2011,37(2)
171-175.
PREER: , fRoc i, M2 e, 5 B AL 2T B /Nt it i
I Bk H1299 36 58 55 8 T2 19 52 e [J]. & 4 3 R 38,
2008,19(6) :826-829.
A D7 R 3 A SMMCT721 4R LI T2 1)
HLEIBFZE[I]. %+ B 26 5 ,2015,26(19) : 2648-2651.
Burbulla LF, Krebiehl G, Kriiger R. Balance is the chal-
lenge: the impact of mitochondrial dynamics in Parkins-
on’s disease [J]. Eur J Clin Invest,2010,40(11) :1048—
1060.
Kim H, Rafiuddin-Shah M. Hierarchical regulation of mi-
tochondrion-dependent apoptosis by BCL-2 subfamilies
[J]. Nat Cell Biol,2006,8(12):1348—1358.
DuY, Yin F, Liu C, et al. Depression of MADZ inhibits
apoptosis of gastric cancer cells by upregulating Bcl-2 and
interfering mitochondrion pathway[J]. Biochem Biophys
Res Commun ,2006,345(3):1092—1098.
Katoh I, Sato S, Fukunishi N, et al. Apaf-1-deficient fog
mouse cell apoptosis involves hypo-polarization of the mi-
tochondrial inner membrane, ATP depletion and citrate ac-
cumulation[J]. Cell Res,2008,18(12):1210-1219.

(ks H 391:2016-09-22 &[] H 1:2017-02-13)

(D AR #9)

(PEBHE)FE—DIZINET, Wb iGiE . 1T

hEZHE 2017 S5 09F 5 108

China Pharmacy 2017 Vol. 28 No. 1C « 1345 -





