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Abstract

AIM: To explore whether Taohong Qizhu
Ruangan Jian (TQR]J) reverses epithelial-
mesenchymal transition (EMT) and the
underlying mechanism.

METHODS: HepG2 cells were divided into
seven groups: a blank group, an EMT group,
low-, medium- and high-dose TQR] groups,
a Fuzheng Huayu recipe group (FZHY
group), and a colchicine group (QSX] group).
Immunofluorescence and Western blot were
used to detect the expression of E-cadherin,
Vimentin, Smad2, and transforming
growth factor beta (TGF-B) R1. The levels of
alanine aminotransferase (ALT), aspartate
transaminase (AST), and alpha fetoprotein
(AFP) in cell supernatants were also
determined.

RESULTS: AFP concentration significantly
decreased after 3 d in the EMT group (P <
0.05). After drug intervention, ALT and AST
levels decreased significantly compared with
the EMT group (P < 0.05). ALT levels were
significantly lower in the low- and medium-
dose TQR]J groups than in the FZHY and
QSX]J groups (P < 0.05), and AST levels were
significantly lower in the medium- and high-
dose TQR] groups than in the FZHY and QSX]
groups (P < 0.05). TQR]J could improve EMT,
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especially in the medium- and high-dose
TQR]J groups. TQRJ could increase E-cadherin
expression and reduce the expression of
Smad?2, TGF-f R1 and Vimentin.

CONCLUSION: TQR]J can reverse EMT possibly
via the TGF-B/Smad signaling pathway and
thus may has anti-liver fibrotic effects.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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stilbene low dose group, THQL).
(peach stilbene middle dose group,
THQM). (peach stilbene high
dose group, THQH)]. TGF-B+
(Fuzheng Huayu recipe, FZHY ).

TGF-B+ (colchicine group,
QSXJ ), Western blot
E-cadherin, Vimentin. Smad2,
TGF-B R1 ,
(alanine aminotransferase,
ALT). (aspartate transaminase,
AST). (alpha fetoprotein, AFP)
R AFP 3 ,
(P<0.05); ,
ALT. AST ,
(P<0.05), THQL TRQM
ALT FZHY QSXlJ,

(P<0.05), THQM THQH
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B(transforming growth factor beta, TGF-B)/Smad
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1 MRRSE

1.1 N 958 40 Jif A% Hoe p G2 48 i ik (H
e ] B R R R S BR Al R 2 e 4 B o 42
ff£). Recombinant Human TGF-B1(JJ HR&D
systemsA #], 32 [H), Vimentin Rabbit mAb(Jl&
FCell Signaling Technology @, 3 &),
E-Cadherin Rabbit mAb(J#J [ Cell Signaling
Technology 2~ 7], 3£[H), Smad2 Rabbit mAb(J#
H Cell Signaling Technology /A ], £ [H), Anti-
TGF-B Receptor [ Hifk(lJ HabcamA#], 3£
E), FITCHrid 5 RIgGUW H 28 H),
I LD 2 D] NIV 7 o = I i BN Y5
Jett, — PR BRI . S G 5 B M B
DAPIH K. TritonX-100(0 H = KA
i R FCFT), RIPAZLF 22 h i« B2 A B0
ARG MR (APS). TEMED.,
BCALE I PUE &AM &, Wt E Ao
TEfrifE. 5XSDS-PAGE Sample/Loading
Buffer. 4X 70 BG4 X W48 R 52 v
W B b 5B R R ARG IR A A BB R
HEHE(Olympus 1X51), £ KRG
B (AL A2 e, B L B
BHEABR A ), & H B IKIE(Bio-Rad minifY),
Nanodrop%8 #h 53 66 B A (Thermo)(H H [ =
7R B R A B2 S 0 A P 0 SE B = R,
HLIAX (L5 S — X8 DY Y-6CHY), & A ¥
JEAL(AEH N — AR ), HBIXZR Bt Al

(W4 3 FR DL SZ ML) ).
1.2
1.2.1 o NI i HkHepG2 T4 10%

Ji 24 1375 f2 1%NEAA fIMEM-EBS S 35 o,
37 °C, 50 mL/L CO#%57%, 2-3 dH0.05% /1%
AAEAR, B BRI ) 20 i gk A7 056

122 : 708D
KRR, 5B AE200-220 g/iidy, BENLY 9% H
SPRRL . BRI RAL . ot R 25 W 4 (K KAl Bt
4. FRIEFRREEA). B4 AT R (I
A, hAEA. mAEA), FA10H,
A RBEE 2R, HEH2 d, B3 REB IR, 1 ha
K BRHE EBNBKCR I, 40 CE Ly, 3000 r/min, B
05 min, BU_EZIM3E, 702, (¥ 5-80 ‘CUKAE,
5 FHRTT56 “CKMAR T K.

1.2.3 (a-fetoprotein,
AFP) IR HE KA HepG24H Y, {4
FH TR A B A 9 v 8, R T 10%FBS

2038

F1%NEAAIMEM-EBSSH; 975 1, 1] 4% il
B 1X 1O/LI 4 i 2 v % B FH 280N AL
B, T AEFLINN2 m LI SRR . {3 A 28k
ANFUIR, FEEFLINAN2 mLK) B £, 50
mL/L CO,, 37 CEFRFAI BT, K, 4l
M ZMRE J5, 23 N7, a3l wS E o IR
(kongbai group, KB41). i 4H (moxing group,
MXH4). BEL AR E 4 (peach stilbene
low dose group, THQLZH). #kZL BEARH &4
(peach stilbene middle dose group, THQMZ4).
BB AR =75 =4 (peach stilbene high dose
group, THQHHA). #kIEALIEIEFEH (Fuzheng
Huayu recipe group, FZHY#L). FK/KALBRAL
(colchicine group, QSXJZ). 4% H /S
AR 60%-70%, MMXZ ., THQLZ .
THQM#4L. THQH4. FZHY#. QSXJ4l64L
JIONEC & 47 )Recombinant Human TGF-B174&
W, FAL2 L. BRJSCE AR B R N
Fe, A A, A e R OTE A
WAFPAZAL.
1.2.4

immunosorbent assay, ELISA)

(enzyme linked

(alanine aminotransferase, ALT).
(aspartate transaminase, AST): 4341 )5,

% 448 fiRecombinant Human TGF-B1i% 53
d, 5 FH PR IER G 2 W PRI SE HE AT A LT . AST
24k,
1.2.5 HepG2

D ArdE, ESfHRecombinant Human
TGF-B1#% 53 d, MTHQL. THQM. THQH.
FZHY. QSXJ#%FLAH R AN ABL & 45 15 10%
EZMIEMEM-EBSSHi 7R3k, IN%4524 hjE, ¥
ANFUBUBCEE (B B B s T M IR,
1.2.6 E-cadherin. Vimentin.
Smad2. TGF-B R1 D e, ST
fiRecombinant Human TGF-B1i% %3 d, 1
THQL. THQM. THQH. FZHY. QSXIJ#%
FLAR BN BE B 45 1) 5 10% 5 25 LS MEM-
EBSSH;FREE. 24524 hfm, BRI & L5
FRIR IR, PG S PBSZE I RBE 1 [FE:
FALIIAA%Z K HBE, [BE10 min; JEk: W
bR BT, FIPBSLZMBBELR3IK, BEICGETR
5 min; JEE: ITA0.5%K TritonX-10095 W, &
%10 min, fEHPBSLMBVEER3 K, RIRVLE
5 min; 35 P IO\ S g (st PV, S TR P
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R 1 ANEESIEFEDAFP, ALTRASTHYRE (mean = SD) B8l # 4 5
£t 0d 1d 3d 4d
AFP(ug/L)  508.27+ 37.50 469.75+ 14.12 136.54+ 15.70 63.43+ 8.47 TGF-B/
ALT(U/L) 1.86+ 0.34 = 39.71+ 1.85 3.57+ 0.53 Smad
AST(UIL) 2.85+ 0.34 = 44.71+ 0.64  15.14+ 0.91
AFP: s ALT: ; AST:
= 2 NZ524 hiSS4AERIALT. ASTEVELES (mean + AR/ € ZETRP it Lt i DN AN IR 5SS
Sk F B R 277 22007, FlDunnett T3:HEAT %40
[6] ) 22 B LU E%, LAP<0.05 N ZE 7B Giit2F = L.
paxi:] ALT AST
KB 1.86+ 0.90 2.86+ 0.90 2 R
MX 39.71+ 4.89 44.71% 1.70 71 AFP. ALT. AST =
THQL 11.71+ 2.87 22.86+ 1.35 , e S 2
THQM 5.00+ 1.41 15.14+ 2.41 SFHAFPT G VRS T ALY &2 5
THQH 13.29+ 1.11 16.86+ 4.30 (P>0.05)(K1), FESFEIRIKEH BRI, 257
FZHY 18.43+ 2.82 2257+ 2.82 BB R 52 N (P<0.05), %524 h/g ik E gk
L —cis 2o Lok s GfK, A5 IESIMHLEREERITFE
X (P<0.05), LAk, In#524 WGk E5HES 53
C oo e RS2 5 AT G R L (P<0.05). ALTH3
' | ’ : Ve FEEG R BV R BB e S,
CEZHY L OSXJ ALT: KRR SRR ThE, ZR ARSI R
- AST: SL(P<0.05), INZj24 G ik B T 563K T %,

h; Be—Pi: WERE AR, NG th—
$l(Vimentin Rabbit mAb. E-Cadherin Rabbit
mAb. Smad2 Rabbit mAb), 4 ‘CiL#®, —HiH)
ARG B S IR 5, bRk WBR—t, 18
FPBSZEMISES3 R, 10 min/IR; Y —H:
AFITCHRC I E i %IgG, 37 CH B M NS
30 min; ¥eik: I FHIPBSZEMRVEIA3IK, 1 min/
U GeaiftZ: I N40 A% G o (DAPL), =5
et s min; Peik: WERDAPL YEik Qe i3 ix, 5
min/IK; 3R W& EHUROLE K E R
F 151 B ¢ 6 i ik 41 R
1.2.7 Western blot E-cadherin.
Vimentin, Smad2. TGF-B R1 il
Ja, &8 HRecombinant Human TGF-B1i
S3K, MTHQL4 . THQM4L. THQHZI.
FZHY% . QSXJH & FLAH N i N Fe & 41
10% % 25 IS MEM-EBSS 1 75 L. Inz624 his,
P M 5 8 1, BC AR E 41 & K,
Bee MK, BeME, BERE P, i,
AT, B3, NMAQuantity onekfFit1T
I3

K R FHSPSS18.0% M43k 47
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It H 25 BA G il 2# 2 L(P<0.05). ASTEH3 K
WERE S ERT G, ZRBEARIFE X
(P<0.05), IN#j24 hjaiREEESHIR TR,
JEHZEREA G #E X (P<0.05). BRI K
HAHAMALTKF S m T EH, ZRrAAS
TR L (P<0.05); HZjFTil)s, 24 ALT/K
PR TR (R2), ZREHSIHT¥E X
(P<0.05), THQL X TRQMMJALT/K KT
FZHYMQSXJ, Z 7 HA Gttt = L (P<0.05).
R ] 25 4 I AST/K 3 T2 L 4, 2
T H A G R L (P<0.05); HZTHiE, H
HHAST/K M T A, 2 7 B A St
7 Y (P<0.05), THQM X THQHAST/KF
PHEFFZHYAIQSX], ZREFGit25E X
(P<0.05).
2.2 HepG2

IEH M Hep G2AI B RN A 88 £
W, CLEE S HER T K G ik 2 Ad
Recombinant Human TGF-B1i% %3 dJ5, KAE4F
YAk [P Hep G221 AR B AR T, H LA |
il B2k, TS, AR, FE.
fize, BN RIFE, P THQMA
ATHQHAL LA el AR 5 o B s ().
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1 BTEARREFRINHepG2 AIERZSHIRAIA (RIE RRIER x 200). A: HepG2  ;B: TGF-B ; C:

; Dt , E

2.3 E-cadherin. Vimentin.

Smad2. TGF-B R1

KB R(E2).
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E-cadherin:
E-cadherin: R 1A T Hep G241 i iU 3% % i fiet
P, 25K 4 DU S Sy =, 5090 I 2% % . B
P, R I E-cadherin® ik a5 4L T 1%,
T #5252 E-cadherinZR IS SR T 40 1, Hor,
PITHQLZ. THQMZ. THQHZ. FZHY4H %

2040

; G . TGF-B: -B.

Smad2: Smad2FERIAETHepG241 1%
A, 1570 20 40 o Smad2 3R e 7S (1 2 B X2 Ty
ZGITHQL4.. THQM%l. THQH#l. FZHY
HRIB YL T B (F13).

TGF-B R1: TGF-B R1EE KL T HepG24H
i e PRI P, 66 D8 4 DA RS Sy 3=, 35
oy M3 e i o, BRI TGF-p R1KIE
BAEAH TR MAHZATHQLA .. THQH4.
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FZHY4. QSXJATGF-B RIFKIAEAA LA
S (E14).

Vimentin: Vimentin - 2 3% T-HepG2 4 iy
MW, RBYH M VimentinR 1A B 2 H4H
& M AZSTHQLA . THQMZH . THQH#4L.
FZHY#l. QSXJHTGF-p RIFEEHARAILIH
TR (ES).

2.4 Western blot E-cadherin. Vimentin.

Smad2. TGF- RI F3IR”MX
“HE-cadherinFK X E KB RKIE T [#(P<0.05);
THQM#. THQHZ. FZHY4. QSXJ4
E-cadherin® ik 5M X4 & A 7 15 (P<0.05)(
6), HZ S HA MR TS 15 2 L. THQM
1. THQH#L. FZHY#4. QXSJ4Smad2#
IEBMXA T (P<0.05), F25& 4408 L
T4t E L. MX# Vimentin, TGF-B R1
FIEBKBAFRIE ETF+HP<0.05)(K6); THQL
4. THQMZ. THQH#. FZHYZ4. QXSJ
HVimentinF A FMXAL R B4(P<0.05), THQL
4. QXSJHATGF-p RIFKEHKMXA T [#
(P<0.05), 25 A TR LU R G i 24 7 .

3 Iie
EMT/2Greenberg:#E 19824 1 V3 HY 4%
o, AATTAE B IR R IR A R AR b R A g
257 WA, A O ELA B 2 1 TR] 5T 4 .
EMTR i b MRAE — SRR HIE T, &
FERR A B A0 i [R) B B R AN R i R, RS T
R A A IE A R 7T, AR R A% 1) T 40 i
ARUEEME Al i, Sk, W 5T R BT B
B AT GF-BEIEEKEMT R S EUT £F 41k 11
HEH R, [FEMTHE H §T 28 4 46 208
WEFCHGT, I I PR BIEM Tid F2 1E 2 41
Pt RAER T EERNZ 5%, EMTIEER %
AL AR, T FEME TRE 8 203 21
YeAb it f.

EMT PAZH &G it AH 5% 7 T E-cadherinik
IEPEAR, 4FiEE A (fibronectin). Vimentin.
Snail. Twist3 8] Fidrid & A FIRIE LN
&, E-cadherin"?& —Fh b 5 41 5
JELEE 1, A fE 2 57 ] B A 7, AR M Al
AT R R R Th AR R E . EMTIIR
W ZAE S FIE S, R EIEEA TGF-p/
Smadil#%. Wnt/B-catenini@ . PI3K/AKTIH
P, Srcifif [ B o Fmpg
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19784, de Larco%:!"" 3% 37/ R PRI
BRI R R S R K T
(sarcoma growth factor, SGF), F H &I SGFH
A 40 PR R, DR AR R A AR K
T TGFXRIGHH X, MhaFEI N RIL27
KHF, HPTGF-paAEw EEMT AL —.
TGF-B1 H BT ANHEMTE S 75", A a] LA
PO RIS BN EMTHIGERE, IS8
AT R AR, RN B AT E
BEF AR 2 —. TGF-B4
TR B R A R E 5L 2K S FSmad
a3 AR IR 240 i A s AR I R A2, SMADS
HE LA SR, AR T ae BIANE BT 2 3Rk
(D)ZARFFTARSMADR-SMAD): Smadl.
Smad2. Smad3. SmadS5. Smad$; (2)i&
FAISMAD(CO-SMAD): Smad4; (3)30i] %
SMAD(I-SMAD): Smad6. Smad7"®". #£ix3
K, TGF-B R1 BB R 1 I05 1 Z£R-SMAD,
S TGF-pfE 5 ZSmad2. Smad3, &
HESKEEAESHZSmadl. Smad2.
Smad5. Smad8. RS ATGF-BI1-
Smad3-1LKAE 55 Fi@ i 5 K R £ 4Etk 1)
KR, RUILKFTGF-p1-Smad3 {31k 1] g
H5RXRFAEMEHR. ZREEPIHAR
JBR 2% ) T o Ak R b R T R D)
HAGKIVER, RITGF-Bl. VimentinF A
55, E-cadherinfRia 58, AR BRERAA
B B AR 4R AL B4 R, R HLI o] e 5 oK R
e L Dt O g Wi X A (S RS S
ARG 2 P20 25 3 AR A d-GF P LA B £ IEWnt3 [
JIiR 9% 5 A d-G F P-W nt3 % FI| /)5 iR A0 174 41 g
W, KL A F AR E Y Vimentin, N-cadherin
A Twistgik B, BB Wnt3a] LA/ 5 A
AR AEEMT, NN ATRES 5 [ 41 4k
W RA . RIE. Yue VR DL 40 i i% R 1
4oa(hepatocyte nuclear factor 4 alpha, HNF4a)
A LI T GF-B 5 S 10 JFF 2 4R 40 Al & 40 A
IEMT, W] LAJCAR K BRI 4R 44k, Kaimori
PRI, 32 F TGF- Bl T 5 43 2 10 T 2R
St 0 JFFAELZ L, B85 45 E M T AH G 48 A3 3 T
B R R B B A AR A BT E-cadherin
R IE T .

SN PMVE 2 FAR R TR T 2 41208 FHE
HIFAF4EA . RS AR, B A%
Ti R AR R MR ARSI R A

2041

E1@ 534
EMT

, TGF-B

TGF-B/Smad
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2 ARTEARRAF R HepG24BARE-cadherinRIARVFIAEIE R x 200). A, C, E, G, I, K, M:
;B,D,F, H,I L N:
DAPI
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3 HHIEARDRAT R HepG24BiESmad2 RIAHISZ NN EIE BIRIES x 200). A, C, E, G, I, K, M:
'B,D,F, H L N:
DAPI
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4 HRATEARREF R HepG24BIRTGF-p RIFIANISIGIEE BRI x 200). A, C, E, G, |, K, M:
B, D, F, H,J L N:
DAPI . TGF-B RL: -8 1
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5 BUTEARRAFR X HepG24BiEVimentinFRIABVSZIN (fRIE B8 x 200). A, C, E, G, |, K, M:

DAPI

7B, D, F,H ] L N:

& 3 BiHE-cadherin, Smad2. TGF-B R1 . VimentinEBBEXFREE (mean

+SD)

248 E-cadherin Smad2 TGF-B R1 Vimentin
KB 0.566+ 0.064° 0.539+ 0.290  0.134+ 0.019* 0.154+ 0.095%
MX 0.261+ 0.153 0.583+ 0.368  0.400+ 0.030 0.443% 0.080
THQL 0.458+ 0.227 0.513+ 0.313  0.183+ 0.055* 0.195+ 0.095%
THQM 0.540+ 0.124* 0.177+ 0.108* 0.370+ 0.110 0.143+ 0.018*
THQH 0.653+ 0.278° 0.167+ 0.088° 0.375+ 0.19 0.180+ 0.050*
FZHY 0.485+ 0.128° 0.223+ 0.067° 0.293+ 0.064 0.226+ 0.072*
QSXJ 0.494+ 0.097° 0.183+ 0.063° 0.198+ 0.167* 0.161+ 0.046%
°P<0.05vs MX .KB : s MX ; THQL ; THQM
: ; THQH i FZHY ; QSXJ
. TGF-BR1: B 1
B AR, KTS. B JRELY AR 50 B 506 I H ep G2 A AT AE T

R, BA i, BRIR AL, EATHAR
23y, IMEZVONIHERRIT A “Bi7 , &
T CORWER T R BRI AR PIASTT I,
ORISR BT R AR A e R R BE
TR RO I6 A A e, i FR
— 2RI ORI, AL T fe 3 2
s fa R R R, DR, R Re g A Ao
JHET etk By b Hm) ALt e, T84 i ]
RE IR P B8 R R A

ULAERBT S HESE, 75 NEVF 2 28 & A7
FEAE MR, T LK 240 i £ 4 2R 4 47
R AN A PR OV EZ RN, TAi R
— R BA BT L [ A B T R Y R
SR, B TR R R, TS
57 AR B4R 2 Z R0 e, R T
R PRG540 I e B A T R R A
IV BE, DRI T4 £ A EE A B £ 41
(R A LA AT AT A EE
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1M AR bl AR, N A TGF-pEE 115
S, AE NI 4R AME LR, Hep G241 i 2
R HO AT A, B 4% ) R4 A 170 52 Tl F)
iR it U N LR = W I A X ) e
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