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W E: B ET Wit 55 EBREARLETRILERIEE T (epigallocatechin gallate, EGCG) X AFFEIR4HM LX-2
LRI AR AL, 55 MRAME R LX2 410, CCK-8 ¥:§fi% EGCG MISZIGH B ; BURSUE KR LX-2 400, #
BXHRA (IEREF) A 10 ng/mL 44K R F-B1 (transforming growth factor-p1, TGF-1) 1. EGCG &5 &E4 (12.5
umol/L EGCG+10 ng/mL TGF-B1). EGCG Eijfll&4l (25.0 umol/L EGCG+ 10 ng/mL TGF-B1). EGCG+siRNA-NC 41 [/N g
ZEH-1 (Caveolin-1, Cav-1) -siRNA PSR +25.0 pmol/L EGCG+TGF-B1]1 M1 EGCG+ Cav-1-siRNA 4 (Cav-1-siRNA+
25.0 umol/L EGCG+TGF-B1), CCK-8 Al S HAMATIE 2 I CAHMOAAS I ST AL T 2 R i B AR g s WY WEres /IR O 5
(AO/EB) B MM T-IX4; qRT-PCR Et AL o FHEWIZIEE (o-smooth muscle actin, a-SMA). 1 BYFRJGEEH
(Collagen I FFE S5 & & & A B 2140 4157-1 (tissue inhibitors of matrix metalloproteinase-1, TIMP-1) mRNA Fik ¥ ; Western
blotting KM Cav-1 Il Wnt {5 S EBAHS R ALRIKH M. R EGCG MK LX-2 4G R, SREMCH. SXE
HAREL, MR LX-2 GRS S HIA Go/M HIAEEL ). G a-SMA. Collagen I. TIMP-1 mRNA A Wntl .
Wnt5a. B-EHEE (B-catenin) LA CyclinD1. JRJEZERA c-Myc & ARIE/K P REFm (P<0.05), dififET:
2. Go/G1 4L LB AL, Cav-1 B ARIEK T BERFIC (P<0.05); HHEBAMLIL, EGCGIK. mflEA
LX-2 4G, S AR Go/M WIRI At 5] . 40 a-SMA~ Collagen I. TIMP-1 mRNA FRiXAl Wntl. Wnt5a. B-catenin.
CyclinD1. c-Mye £ FFRIA/KFHRE K (P<0.05), AMEFAT . Go/Gi HIFAIabel. JTanfattsi. Cav-1 EARIAK
PHIBEFE (P<0.05); HAE EGCG TR, JIBR Cav-1 IRIEW B3E LIH Wntl. WntSa | AFRIE, 35 EGCG
S Wt {5 SEEAMEEM . 458 EGCG mlfgilid Eif Cav-1 F£i&, ) Wnt {5 5B EEGE, BETTH0H] LX-2 41551k
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Effect and mechanism of epigallocatechin gallate on activation of hepatic stellate
cells based on Wnt signaling pathway
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Abstract: Objective To explore the effect and mechanism of epigallocatechin gallate (EGCG) on the activation of hepatic stellate
cells LX-2 based on Wnt pathway. Methods LX-2 cells were cultured in vitro, and the experimental concentration of EGCG was
screened by CCK-8 method. LX-2 cells in the logarithmic growth phase were divided into control group (normally cultured), model
group [10 ng/mL transforming growth factor-p1 (TGF-B1)], low-dose EGCG group (12.5 umol/L EGCG + 10 ng/mL TGF-f1), high-
dose EGCG group (25.0 pmol/L EGCG + 10 ng/mL TGF-B1), EGCG + siRNA-NC group [Caveolin-1 (Cav-1)-siRNA negative control +
25.0 umol/L EGCG + TGF-B1] and EGCG + Cav-1-siRNA group (Cav-1-siRNA + 25.0 umol/L EGCG + TGF-$1), CCK-8 method
was used to detect cell survival rate of each group; Flow cytometry was used to detect cell apoptosis and cell cycle distribution; Acridine
orange/ethidium bromide (AO/EB) staining method was used to observe the morphology of cell apoptosis; qRT-PCR was used to detect

a-smooth muscle actin (a-SMA), Collagen I and tissue inhibitor of matrix metalloproteinase-1 (TIMP-1) mRNA expressions of cells;
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Western blotting was used to detect the expressions of Cav-1 and Wnt signaling pathway related proteins of cells. Results EGCG
reduced survival rate of LX-2 cells in a concentration-dependent manner. Compared with control group, LX-2 cells survival rate, ratios
of S phase and G2/M phase cells, mRNA expressions of a-SMA, Collagen I and TIMP-1, and protein expressions of Wntl, Wnt5a, -
catenin, Cyclin D1, c-Myc were significantly increased in model group (P < 0.05), apoptosis rate, ratio of Go/G1 phase cells, ratio of
apoptotic cells, and Cav-1 protein expression were significantly reduced (P < 0.05). Compared with model group, LX-2 cells survival
rate, ratios of S phase and G2/M phase cells, mRNA expression of a-SMA, Collagen I, TIMP-1, and protein expressions of Wntl,
Wnt5a, B-catenin, Cyclin D1, c-Myc in low-, high-dose EGCG groups were significantly decreased (P < 0.05), apoptosis rate, ratio of
Go/G1 phase cells, ratio of apoptotic cells, and Cav-1 protein expression were significantly increased (P < 0.05); On the basis of EGCG
intervention, silencing the expression of Cav-I significantly up-regulated Wntl and Wnt5a protein expressions, and weakened the

inhibitory effect of EGCG on Wnt signaling pathway. Conclusion EGCG may inhibit the activation of Wnt signaling pathway by

up-regulating the expression of Cav-1, thereby inhibiting the activation of LX-2 cells.

Key words: epigallocatechin gallate; hepatic stellate cells; apoptosis; Wnt signaling pathway; Caveolin-1
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GR312453-6). WntSa Riiapiik (k5 GR326874-
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S, BFE 15ming U S ul AL ERE (PD,
T 4 CEOLIFE 5 min, RGN PRI 5 41
YT
2.6 MYIFHE/RZ4E (AO/EB) F 835 R 4RAEAT
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AIEB (100 pg/mL) 4% 1 1 1 RS, FHK s
IR b, #OUE S min, TGRS T
M TS0, H Image J 3 AFAbBE
Y S O e ] OO R ok R e S o
TEAMIRZ I 50 o A T A b O s 53000 T 40 i ) 4
fikz RO, Lo T4 —m, ¥ A
TEER BRI s e 3900 2 200 B ) A AR S 6 2
LR RE, e WA AR, 24
BISRsaaut, REAHE, IEERMEER
S o



¢EH 2022528 $£53% B3W  Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3 + 761

2.7 HRREREAREN B MEELR S

iz “2.37 WU J5k# AT o AR AC B AN, i
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P “2.37 TR AT A IR AL B0, xR
R AU PRI A RNA A cDNA, HE4T
qRT-PCR 73#fr, ST 1.

*1 5189975
Table 1 Primer sequences
519 Rl (5°-3) AR/ Mbp

a-SMA F: ATCAAGGAGAAACTGTGTTATGTAG 182

R: GATGAAGGATGGCTGGAACAGGGTC
CollagenI F: TCTAGACATGTTCAGCTTTGTGGAC 149

R: TCTGTACGCAGGTGATTGGTG
TIMP-1 F: CTTCTGCAATTCCGACCTCGT 142

R: ACGCTGGTATAAGGTGGTCTG
P-actin F: GCCAACACAGTGCTGTCTGG 145

R: CTCAGGAGGAGCAATGATCTTG
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SRBHEXERNRIE
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ZEMRR S, INAAE 95 °C 10 min A8PE, AR
S e FE R R AN - T T M I R eI Uk, R
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Table 2 Effect of EGCG on survival rate of LX-2 cells
(Xts,n=3)

2H ) 55 /(umol- L") N PAFTE H Y%
pagits — 100.00%0.00
EGCG 12.5 95.49+10.17

25.0 86.82+9.05
50.0 65.45+6.63"
100.0 51.71+7.58"
200.0 40.21£6.117

xR "P<0.05
P < 0.05 vs control group

32 FBELX2 @RFEERSHETE

Wik 1 ISR 3 R, SXEHRZEAREL, BRI 1X-2
YMAFIE R W T, TR EE K (P<0.05);
HREAAML, EGCG L. M2 Ha G R e
FHRL, WTREETE (P<0.05); 5 EGCG &
FIE AR L, EGCG+ Cav-1-siRNA 441117 1% % &
EHE, MTREERIK (P<0.05).

X HE T EGCG & EGCG & EGCG+siRNA-NC EGCG+ Cav-1-siRNA
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1 RAMAEARENEH LX-2 HATIER
Fig. 1 Apoptosis rate of LX-2 cells in each group detected by flow cytometry
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&3 BUELX2 @EFERSHATE (X+s,n=3)
Table 3 Survival rate and apoptosis rate of LX-2 cells in each group (X + s, n=3)
A Fill#E/(umol - L™ HHAFIE /% JHAIA T3/ %
o HE — 100.00+0.00 8.67+1.05
Y — 12437+ 14.56" 3.49+0.41°
EGCG 12.5 92.65+10.74% 10.26+1.68™
25.0 81.244+9.86™ 14.50+1.72™
EGCG+siRNA-NC 25.0 83.071+9.05™ 13.81£1.56™
EGCG+ Cav-1-siRNA 25.0 105.43+11.23%% 9.46+1.29%

xR "P<<0.05; SEEBIALLE: #P<0.05;

5 EGCG il 4 s :

&p<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; ¢P < 0.05 vs high-dose EGCG group

3.3 &4 LX-2 HaEES T

wmE 2. 3 fs, SxTRAmt, BAH LX-2
MMAE Go/Gy AR LE 225 3D, S JHAT Goy/M 1R
B L) B I (P<<0.05); SRV AL,
EGCG fi&. mAIEHAMAE Go/Gr HAR L 525 3
I, S BAFN Go/M BT 41 A bb A5 2.2 sk b (P<<0.05)5
5 EGCG il &AM, EGCG+ Cav-1-siRNA 4
YIMILE Go/Gr IR ELB 2 B0 b, S BRI 4 A L 431
SERM (P<0.05).
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3.4 &4A LX-2 WRRATEAS
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A R RN, R L R B B SR IR £
MITET 2, 8T 40 A LL B 2 3 PRI (P<<0.05);
ERRAMLE, EGCG ik miiflE g K55

FEAK, BERSGOABOCRCHBE T MEEL, FH
Y0 Ee ) B 2 D (P<<0.05); 5 EGCG &EFlE4H

FEL, EGCGH Cav-1-siRNA 440 f A K- B s,
AT 4B B8] 32 35 BAIC (P<<0.05).

EGCG+ Cav-1-siRNA

L

EGCG-+siRNA-NC

EGCG &&E
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& 2

/;.LE\‘.*HEH@*%*E%QH LX-2 RN HIER

Fig. 2 Cell cycle distribution of LX-2 cells in each group analyzed by flow cytometry
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[ ([T EGCG+siRNA-NC
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N i ﬂ mn i i ﬂ HTH %
0— \ \ \
Go/G S #3 Go/M
ExtiRALLLE: *P<0.05; HRIMALE: #P<0.05; 5 EGCG mAlE4lILE:: “P<0.05, FEIFH

P <0.05 vs control group; *P < 0.05 vs model group; ¢P < 0.05 vs high-dose EGCG group, same as below figures

3 BELX2 EMAMRSHERL (X£s,n=3)
Fig. 3 Cell cycle distribution of LX-2 cells in each group (X + s, n =3)
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Fig. 4 Observation of AO/EB staining results of LX-2 cells in each group under fluorescence microscope (% 200)

15+ 4 "
=
= 10 # &
e #
4 -
B o5
= *
o oW W 9 L <
3 [ I I -~
2 ¥ 0 I @ :Z
®= B¢ O 'z
0 o) z +
O O % )
O O + Q
o o o) g
@]
0]
m
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Fig. 5 Apoptosis proportion of LX-2 cells in each group
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35 £H4H LX-2 A a-SMA~ Collagen I 1 TIMP-1
mRNA HIZRIE

WK 6 Fiw, SXTIRAMLL, B4 LX-2 41
il a-SMA. Collagen I F1 TIMP-1 mRNA ik 7K T &
EFE (P<0.05); SEEAHML, EGCG k. &
FIE AP a-SMA- Collagen I 1 TIMP-1 mRNA %
AR ZEBHIK (P<0.05); 5 EGCG w724,
EGCG+Cav-1-siRNA HAMME a-SMA. Collagen I Fil
TIMP-1 mRNA FiE/KF- w5 (P<0.05).
3.6 &4 LX-2 “fif8 Cav-1. Wntl. Wnt5a. B-
catenin. Cyclin D1 1 c-Myc ZEHFRIA

WK 7 Fow, S5xTRAMLE, B4 LX-2 41

| il [ 1EGCG &
[E—lyeit] I EGCG+siRNA-NC
I EGCG &= = EGCG+Cav-1-siRNA
3 * * &
&
T ) - & 1 #
Eg # _T_ # # #
K27 # # #
iy #
=y
=
E ] I I
0 T T T
a-SMA Collagen 1 TIMP-1

E6 K4 LX-2 48 a-SMA. Collagen I F1 TIMP-1 mRNA FKIEIER (X£s,n=3)
Fig.6 a-SMA, Collagen I and TIMP-1 mRNA expressions of LX-2 cells in each group (X + s, n=3)

Me Cav-1 FR AFRIL/KFREFEMK, Wntl. WntSa,
B-catenin. Cyclin D1 1 c-Myc &5 H & iE /K123 Ft
m (P<0.05); SEEMAAHLL, EGCG K. &ifl&E
HYHM Cav-1 EHEHEFEKFEEF S, Wntl.
Whnt5a. B-catenin, Cyclin D1 fl c-Mye &5 [ 3RiAK
FRFREI (P<0.05); 5 EGCG il EAMLL,
EGCG+ Cav-1-siRNA HAAM Cav-1 & HERIEKF
i [, Wntl. WntSa. B-catenin. CyclinDI+ c-
Mye & FIFRIAKTFRETE (P<0.05).

4 g

HSC & LF [ EZHUbR, HSC Af DL /%
oo ARG AR RS VERRI AT 2. 2R
UL H B Gy PR B S5 2 A ARG . T
tbJg, ## 1R HSC BB EMGTHAL, L NERIVLEF
YA, T KB A ECM AR AR 48 P 40 M B 1
TGF-B1 #& LF R anum 7, H5 TGE-p1 %
th&hE, 7T Collagen I A . Zhang FESTK
B TGF-B1 W5 LX-2 4G, JF7E LX-2 41/
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