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Mechanism study on apoptosis of hepatocellular carcinoma HepG2 cells

induced by ursolic acid through inhibiting the expression of miR-21
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Abstract This study aimed at investigating the effect of miR-21 on the apoptosis of hepatocellular carcinoma
HepG2 cells induced by ursolic acid (UA) . MTT assay was used to determine the inhibition effect of ursolic acid
on proliferation of hepatocellular carcinoma cells. The expression level of miR-21 in hepatocellular carcinoma
cells and the regulation effect of ursolic acid on the expression of miR-21 in HepG2 cells were determined by
qPCR. To up-regulate the expression of miR-21, miR-21 mimics were transfected into HepG2 cells. Then MTT
assay, flowcytometry( Annexin V-FITC staining) , and RT-PCR were used to detect the regulation effects of ursolic
acid on the proliferation, apoptosis, and the expression of apoptosis-related genes after miR-21 over-expression.
The results showed that the proliferation inhibition effect of ursolic acid on HepG2 cells and the expression level
of miR-21 in HepG2 cells were higher than in hepatic cell L-02 and hepatocellular carcinoma SMCC-7721, Bel-
7402 cells. So further study was performed in the HepG2 cells. Ursolic acid inhibited the expression of miR-21 in
HepG2 cells. And the greatest inhibition effect was at 24 h after treatment with UA. Over-expression of miR-21
partially offset the effects of ursolic acid on the proliferation, apoptosis, and the expression of apoptosis-related
genes such as Bcl-2, survivin and Bax after 24 h. The results suggested that apoptosis of hepatocellular carcinoma
HepG2 cells could be induced by ursolic acid by down-regulating the expression of miR-21.
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Table 1 Primer sequences used for RT-qPCR

Annealing

Gene Sequences(5'—3") temperature/ Length/
oC P

Survivin  CGACGTTGCCCCCTGCCTG 58 250
AAGGAAAGCGCAACCGGACGA

Bel2  TGTGTGTGGAGAGCGTCAACC 58 184
TTCAGAGACAGCCAGGAGAAATC

Bax TCAGGATGCGTCCACCAAGAA 58 285
TCCCGGAGGAAGTCCAATGTC

GAPDH AAGGTCGGAGTCACCGGATT 58 222
CTGGAAGATGGTGATGGGATT

1.2 misk

N4 1-02 JHHE A ik HepG2 | A 20l
Pk SMCC-7721 R 20 JL bk Bel-7402 ( i [= 25 7}
REFFRAT e G A S 5 4k DMARAT ) , T A A
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1.3 B %
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2 A &

2.1 MTT iM% UA s A 4n i 64 3 g8 4 o) 5
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T, BEFL 7.5 x 10° A4, 25 AL A B2 R 4 i .
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% 0.3% DMSO [ TG I3 55 7 A A i R IR, 28
FFLINI A TG i 37 35 77 4R 6t BR, AL 200 L,
RS> G TR 48 h W IR AL BALIMA S mg/
mL MTT 20 L, & 4 h, 5% FiEW, LN A
DMSO 150 L, BFR A E 490 nm Ab WIS RE , #
RGN DA s (N A (P s a1 ¢
WRE 3 T4
2.2 gPCR # ) miR-21 £ A KT 28 i, L-02 F= AKT
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163 TP 40 M rf, UA X HepG2 41 Jfd fi 4%
FEANEIAE F B9, H miR-21 £ HepG2 Hr ) £ ik
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Figure 1
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Inhibition effect of ursolic acid (UA) on the proliferation of hepatocellular carcinoma cells such as HepG2 ( A) ,Bel-7402 (B) and SMCC-

7721 (C) were determined by the methyl thiazolyl tetrazolium assay. Cell viability was expressed as the percentage of cells untreated with ursolic acid
(UA) ,which served as the control group and was designated as 100% . The inhibition ratio was calculated from the loss of cell viability in cultures.

Each point of the concentration response curve is the average of six wells (x £s,n=3). *P <0.05 , " * P <0.01 vs control group
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Figure 2 Expression levels of miR-21 in hepatocellular carcinoma
cells measured by real-time RT-PCR. The normalized miR-21 expression

for L-02 was set | (x+s,n=3). """ P<0.01 vs L-02 group
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Figure 3 Expression levels of miR-21 in HepG2 cells treated with 30
pwmol/L UA for 24 h and 48 h measured by real-time RT-PCR (x +s,n
=3). " " P<0.01 vs control group
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Figure 4 (A) Cytotoxicity was determined by the methyl thiazolyl tet-

razolium assay. MiR-21 and NC ( negative control) were transfected into
HepG2 cells. After 24 h, the cells were treated with UA. Cell viability
was expressed as the percentage of cells untreated with UA, which
served as the control group and was designated as 100% . The inhibition
ratio was calculated from the loss of cell viability in cultures. * P <
0.05. (B) Real-time PCR analysis of the expression of miR-21 with
transfected by miR-21-mimics, or NC in HepG2 cells (x +s,n =
3). **P<0.01 vs NC group
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Figure 5 (A) Extent of apoptosis assessed by flow cytometry analysis; ( B) quantification of the flow cytometry analysis (x +s,n=3)

** P <0.01 vs NC group
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Figure 6 UA suppresses the mRNA expression of bel-2, survivin and
bax in a concentration-dependent manner. HepG2 cells which were
transfected with miR-21 mimics or NC were treated with or without UA
(10,20,30,40 pmol/L) for 24 h, and total RNA was extracted and

examined by reverse-transcriptase PCR
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