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Abstract

AIM: To investigate whether HepG2.2.15 cell
line induces the expression of connective tissue
growth factor (CTGF) and transforming growth
factor-p1 (TGF-B1) in hepatic stellate cells and
the mechanism of hepatitis B virus (HBV) in
inducing fibrogenesis.

METHODS: The hepatic stellate cells (LX-2)
were co-cultured with HepG2 or HepG2.2.15 in
vitro and the LX-2 cells cultured alone were used
as controls. After culturing for 24, 48 and 72 h,
real-time polymerase chain reaction (PCR) was
performed to detect the expression of CTGF and
TGF-B1 mRNA in LX-2 cells. Western-blot analy-

sis was used to measure the expression of CTGF
and TGF-B1 proteins in LX-2 cells.

RESULTS: After 24, 48, and 72 h, the expres-
sion of CTGF and TGF-1 mRNA in LX-2 cells
co-cultured with HepG2.2.15 were higher than
those in the controls (CTGF: 1.7, 4.2, 9.6 times
higher, P < 0.01; TGF-p1: 2.2, 6.1, 8.1 times
higher, P < 0.01), and the most eminent effect
was found at 72 h; however, CTGF and TGF-1
mRNA expression in LX-2 cells co-cultured with
HepG2 were 1.7, 1.2, 1.3 and 2.7, 1.9, 2.1 times
higher than those in the controls (all P < 0.05).
At the same time point, the protein expression of
CTGF and TGF-B1 in LX-2 cells co-cultured with
HepG2.2.15 (CTGF: 2.1, 2.6, 2.5 times higher, P <
0.01; TGF-B1: 1.7, 3.3, 3.1 times higher, P < 0.01)
or HepG2 (CTGF: 1.6, 1.1, 0.9 times higher, P <
0.05; TGF-B1: 1.1, 1.4, 2.5 times higher, P < 0.05)
were also higher than those in the control cells.

CONCLUSION: The expression of fibrosis-related
factors in hepatic stellate cells are increased signifi-
cantly after co-culturing with HepG2.2.15, which
proves that HBV can induce fibrogenesis in vitro.
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Ml R G Rk

LR Harmarkir, £24. 48, 72 hat &,
CTGF#TGF-Bl mRNAZ #1385 251.7. 4.2,
9.645(P<0.01)#22.2, 6.1, 8.14&(P<0.01), ¥A
72 hEZ A 3, 5 HepG24m it 335 7 52
I 2A1 X228 foCTGF A= TGF-B1 mRNAZ =/
B A H 1.7, 1.2, 1.345(P<0.05)F=
2.7. 1.9, 2.14&(P<0.05). CTGFATGF-p1%
G RE TN GHH2.1. 2.6, 2.54(P<0.01)
F21.7. 3.3 3.145(P<0.01), v248 hZ F % A
B %, M5 HepG2am b 3E 7k L X-2%
CTGFATGF-p1%& & & ik ¥ /£ Z A 0 ] &
A HL1.6. 1.1, 0.94(P<0.05)F=1.1.
1.4, 2.545(P<0.05).
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LTI 4 9% %5 (hepatitis B virus, HBV)/# 4 5
FUHEIRAT, (RASR X HB VIS G R AT 3R 1 2
SRR, A3 S HB VIR, FAE
244750-120J5 NFE T HB VIEGLAHSCIK I FRE.
HB V) &k 4% T SUR 40 i 1) 5305 M A E, 547
YEACN 4N B 0 A A 2 B AH DG,

JH 2T 4E Ak 1) K AR BT 40 Ak k5T
(extracellular matrix, ECM)[#)ik 2 #U5R, # BECM
(1 5 T o B R AT 4 T R S £ 4TI,
T AT AR 40 il (hepatic stellate cell, HSC)&
£ EC MY E 2R 4l o Bk KR
(transforming growth factor, TGF)-B1 21 £ 4ifL
B R B 1, BESRAT ) I FECM
() A SR RR BRI, g 38 A 44 KR T (connec-
tive tissue growth factor, CTGF)/&{ETGF-B1i%5'F
YERE, BN bR gt i & ey ik, 4 A TGF-B1 T
TR DR TR T A A S P,
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1.1 ##F DMEM(dulbecco's modified eagle's
medium) &R FREE DL IR 4 113 (fetal bovine
serum, FBS)I H & [E Hyclone /s 7] ; RNA %3¢
WA, 2Ot E EPCR VY 151 TaKaRa Ex Taq
R-PCR Version.2. 134§ [{ TaKaRa/A w); AJHA
R RLX-2, HiFriedman# 4% M5 51 W] 2%
(b e 2 K27 T WE 98 P ) SRR, Hep G2 A1
HepG2.2. 1541 s 5 A AP RAF41 M &R, Transwell
MR TR ARG HCorning A H], /DRITA
CTGFHMTGF-B1—$i)y HR&DA w], PBSHI LT
K2 NREE Bed: 77 BCA™ R 158 8k &
ECL WesternE[J 4 KGRI H Pierce A ), fHIER
A4k 2= H Gelman 2y ).

1.2 7

1.2.1 fafe 3355~ L5100 mL/L FBS DMEM
R FRH A MR FRLX-2. HepG2MHepG2.2.15
Mo, EBUAE KRS R4, #% B HepG2
MHepG2.2. 1541 i 5L X-244 g L 451 53 1) A
4 T VEERN T Transwell 40 f L1595 R 48 . HepG2
FHepG2.2. 1540 Mo FEFh T v 12 1% h Y8 F 2,
LX-241 e T v 2@ Mg T 2. LX-241 1
PR A5 X 1041, HepG2ATHepG2.2.1541
Jifa 2 ol 5 i A2 X 108N /L. % M4 L X-2.41 i $
HES X 1074 /L % J b T8 m o FLAR, 640
Ji 5 IR R SRR 40 M A K 22 50%R A BE I A
PBSYEYE =i, A2 mL/L FBS DMEME; ¢
HEHFERT2 h

1.2.2 314 &3t FHBioeditf& AF ¥ it 5l
Y. CTGF L5197 %): TGCGACTCCAC
CCTCCAGC, Fisl#v4l: GGCGGTC
ATGGTTGGCACTG; TGF-B1_Lili |51
TTGCTCCCTCCCTGCCCC, FifsI#Fa:
CAGGAGACAGGCCGGGGATG.

1.2.3 RNAi# 455 WA & 4: Total RNA 1.5
pg, MgCl, 2 pL, 10 XRT Buffer 1 uL, dNTP 1 pL,
RNase Inhibitor 0.25 pL, AMV Rverse Transcriptase
0.5 uL, Oligo dT primer 0.5 puL, RNase free ddH,O
3.75 pL. RN CLU T RE#E1T: 30°C 10 min,
42°C 50 min, 95°C 5 min, 4°C 5 min.
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KA R AR I &
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WZAZE 124 Real-time PCR(Sybr Greenik): JK AR R K:  Al4r o wpma
A CEYHBV & . 5] 5HepG2éH§lﬂ@ﬂ§fﬁﬁ -
s e s 4 4eqv TaKaRa Ex Taq 0.25 pL, PCR Forward Primer 0.5 45! 12 m HHepG2.2. 1540 7%
#iALiEfE WA 1 PCR Reverse Primer 0.5 uL, dNTP Mixture 10+
T HBV AR 3t #3% » " . =
ey 0.75 puL, Bl pL, Mg™ Solution 0.5 pL, 5X < 8
BT, 06k 5 : 2 2 el
HBV & 3 £ 7 4 Real time PCR Buffe\r(Mg Free)5 uL, Eve{l green € 6
defesmises. 2.5 pL, MIddH,O% BAR2S5 pL. PCRIPAME: £ 4f
95°C 120's, 95°C 15 s, 60°C 20's, 72°C 20 s. ¥ ° ZLi i
ToSE G 1P CR ™7 W42 HEMILA A S5 BA 105 i B A 0 o y =
JEREAT R R, ¥E$£1/1000, 1/10 000, 1/100 000, t/h
1/1 000 000K FE IR RE =M /E A bstfk dBsi i, 3F - B 121 O wias N
S = V! =2 = v = %HepGZ?HH@iEi”‘ﬁ <73
1T 96 P CR MY IF [F] IR AE 5201 52 P CRAX 10| W SHepG22.15A1iE 1k 5
P DL VR B IR I ik
&gl
ANBRUE i A ) SN E A, A FRotor-Gene 6.0 *325
AR S 11 5 06 52 6 M 5 s b e i %2 O
KA, A bRE £k, I B bR HE Ik 55 2 4]
P il 2 5 16 C TAELIN PR R S ik B2 Sa el Jor § X
73 B B ] VSRR R AR LR 2 R DLEL
1.2.5 Western blot: =/ Bio-Rad 2 @] #&4L1AEC 0 24 48

157 LI 12% 53 B A5 Y% BUZ . B2 3
B, BRI S 2 X R SRR A,
100°C A& WS minffidk APk, FHTICE RS WA 4
e WUF INFE, 4L EAESO ngl . BFE)S,
200 VA4 FHET HIIK, 2 IR 24 )ik 5
BRI (£945 min), O HLR 5 ROHLIK . B i
Jii, JETE IR AT 4 F W B B e A 48 rh SR T R
IRTIZ4AE3 hi%0.1 mL/em’ [ E A2 I A 5% Blotto
FRAAS WA BT 2 200481 & 100077 B Ji
/N R PLCTGFRMITGF-B1oiAAk, 4 CRIKNIL .
5% BlottoTRALATHIEIE3 X, £FX15 min. $%£0.1
mL/cmEIFINAS5% Blotto iALAZ i & 4353
A1 2 10004 B FE IR BRI S A M0 A1 R B
IgGhUk, i FRRIRAAT45 min. 5% BlottoTil
ZATWEEBE1YR, 15 min, 0.05% TBS-TELSE2IK,
K10 min, 1 X TBSTEPE1IK, 10 min. ECLE
%, HUmax2100X L1311 L ZZQuantity Onel&
B3 T BRI 5 2% A1 IR BE A (A), BACTGF
FITGF-B1I % LA/ B-actin ) e 5 FE (AR
CTGFFITGF-B14& A FIFHX R IA &,

FitF A K Limean+ SDE R,
SPSS11.0G TH A, 4 iR 2 S5 R H B IR 25 5 2%
ST

2 BR

2.1 Real-time PCR#42 5 HepG2. HepG2.2.15
L3RG LX- 2P CTGFA#TGF-B1
mRNAW 2 k& 4 SE00 4 B AR T

t/h

B 1 Real-time PCREEMIM SHepG2, HepG2.2.154BkR+t
R BX-24BRPMRNAINZE R RIX. A: CTGE; B: TGF—f1.

ERFERI 3 bR AR AT R I, HO PR, H i
B IR LX-241 0 FCTGFMITGF-p1 mRNAJK
FIERB AT, B IR LI AL X-241 i
HCTGFMTGF-pl mRNAKIAE 5 H . &
I, HHepG241 Mu 335 72 525 HLX 241 i CTGF
MITGF-B1 mRNATE24. 48, 72 hit{a] 554> 51
W 291.7. 1.20 1.3£5(P<0.05)F12.7. 1.9,
2. 115%(P<0.05); S5 HepG2.2.1540 g 315 77 51
KALX240fICTGFMITGF-B1 mRNA7E24,
48, 72 hitf[a) s 2k Y = 201.7 . 4.20 9.61%
(P<0.01)F12.2. 6.1. 8.11%(P<0.01). HHLL72
h5HepG2.2.15 L5 72 41 LX-241 i HFC T GF I
TGF-B1 mRNAKIA % 585 00 18 3 (K ).

2.2 Western blot# M| 5 HepG2. HepG2.2.15%m g,
I HRELX-2% 8P CTGFATGF-B1& & & £
TRk &SI A ELE FE A T R IR A3 0 A
ARHEATRLIN, BCEPIAME. RIS 1 X 414
b, HHepG24t My 3L IR LI AL X241 i CTGF
FITGF-BIE I RKIAFIE24. 48, 72 hibf[H] s
A6, 1.1 0.9£%(P<0.05)F11.1.
1.4, 2.5f%(P<0.05); S5HepG2.2.1540 g HL 1557
S LX-241 BC TGFRITGF-p1 & KA R AE
24, 48, 72 hiNf[A] sS4 0BG i 402,10 2,64 2.5
f5(P<0.01)F11.7. 3.3, 3.14%(P<0.01). HH LA
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A 12 3 12312 3B 12 3 12312 3 2 Western blotfiil5 m%4a##
. -actin . HepG2. HepG2.2.154Bi8  #mpt3d s K.
B-actin | g p aSatammmeme - S 48 A Transwell

oy POV eaw D2

HIEAEIX-2@RPES
EFKRIA. A: CTGF; B:
TGF-B1. 1: XHEH; 2: 5
HepG2#fg i s 3: 5

CTGF o - G ™ ar g v~ & Wy CTGF i HepG2.2. 1540 L5 5%
i - - PN >

36 kDa L 12,5 kDa | == - 0 = - L bP<0.01 vs X FEZH.

2.5 wEs 2.5 1 e b

I SHepG2Anlfudki i b W SHepG24ily
| | LjHep(;z.z.lsé}Hg@i‘:—f%?% ’*ij?% y

2.0 2.0 | SHepG2.2. 154
e K R
i #’
L T2y
< 1.5f =15
Z Z
o ~
- 1.0} Eiol
2 T
O
U &

0.5 0.5

02 48 72 0 24 48 72
t/h t/h

48 h5HepG2.2. 15577 ZHLX- 240 Jfid H CTGF I
TGF-B1E H R IA Sy f ok i 35 (K12).

3 111E
ZRPIF AR, FMEIH S C 223k W1 ek b i £F
HEAL LRI POR T S H RN Ak, MR
REWHBVAENSIKYLHSC, WA KL THBV
FTHS CAH Ml e R V). ik Z HBV ELIIEJHSC
(AESE, X5 T-BF5THB VEUT 41 H £ 44 i AL ]
PEHUHT R #54 THB VI HepG2.2.1541 Y
WG S HHB V&R AHB VIS
I AC & HATHFSEHB VA A FeAi 10
HepG2.2. 15418 5HSCHL R 7R fig S (e EHS C
YL FRIA R RIEAT T A

TR T AR T 48 M L B gR HOR .
TranswellI M 3L 85 72 R M0 s 2 FIH Bk
T2 T % 9 0 4 T 0 R O, 3B S T 1 R i Y
FLREAE R, T AR /N I 22 (R 40 i DS m] B
T, 7 4 ] R AR A .

TGF-BIE AR 4 R A 2 rp HAT T 24
H. TGF-B1i%5 FECMII & AN ER, 24T 4Efk
S PR L I R TGF-B 1A B At ik e s 21
Yer) - OF N A 4B L IR 1 I RIE P,

A Hep G2 FHepG2.2. 1541 fifg 3L 445 77
JE ILX-241 8 CTGFMTGF-BLIHFRIA, NI
DA RIE AT EAT TR, A TR, [
WAL, S HepG2 M HepG2.2. 1540 i L% 97
Ji L X-241 g C TGFARITGF-B 1R IA K -3
HH R TE, 5HepG2.2.1540 o L1 5% Ja R v
h %, Hoh 5HepG2.2.1541 i 3L 55 77 IS CTGF
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FITGF-p1 mRNAMIRIEAET2 hFt e ok W i
CTGFMTGF-B14 H &L F 1148 hIMT ]
T

AW A AR IR IR BOR, UEW] T
EHep G241 g Al Lk, HepG2.2.1541 Jitg A B L4
HFHSCHCTGFMTGF-B1£IL. MCTGFA!
TGF-BULE 47 i Ab iy i v 2L 3 e A
L, BAT Sz UE I HB V] gl i HEHS CHh
JHF £ 2 A0 AH DG R 4 B 1 I R 08, R T 3L
JH- 40 P 4T 2 A0 )4 .
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