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Inhibitory effect of Biejiajian pills on HepG2 cell xenograft growth and expression of

p-catenin and Tbx3 in nude mice

WEN Bin', SUN Haitao’, HE Songqi’, LA Lei’, AN Haiyan®, PANG Jie’

'Department of Traditional Chinese Medicine, 458 Hospital of PLA, Guangzhou 510602, China; College of Traditional Chinese Medicine’,
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Abstract: Objective To explore the molecular mechanism by which Biejiajian pills inhibit hepatocellular carcinoma in a nude
mouse model bearing HepG2 cell xenograft. Methods The inhibitory effect of Biejinjian pills on the growth of HepG2 cell
xenograft in nude mice was observed. Immunohistochemical method was used to examine proliferating cell nuclear antigen
(PCNA) expression in HepG2 cell xenograft, and TUNEL method was employed to detect the cell apoptosis; the expression
levels of B-catenin and Tbx3 were measured by Western blotting. Results Biejiajian pills significantly suppressed the growth of
HepG2 cell xenograft in nude mice. The tumor-bearing mice treated with a high and a moderate dose of Biejiajian pills showed
significantly increased apoptosis rate of the tumor cells [(22.9+1.220)% and (14.7+0.50)%, respectively] compared with the
control group [(5.5£0.90)%, P<0.05]. Treatment with Biejiajian pills significantly decreased the expressions of PNCA, [-catenin,
and Tbx3 in the cell xenograft (P<0.05). Conclusion Biejiajian pills can inhibit the growth of HepG2 cell xenograft in nude mice

and promote tumor cell apoptosis possibly by inhibiting PNCA expression and the Wnt/(3-catenin signaling pathway.
Key words: Biejiajian pills; xenograft; proliferating cell nuclear antigen; (3-catenin; Tbx3
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Fig.1 Tumor growth curve (normalized tumor
volume) in nude mice in different groups. H:
High-dose group, M: Middle-dose group, L: Low-dose
group, NC: Negtive control group.
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Fig.3 Quantification of PCNA-positive cells in
every 1000 cells in the xenografts from each
animal (n=4). *P<0.05.
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Fig.2 Immunohistochemistry for PCNA in the xenografts in different groups
(Original magnification: x 200). A: High-dose group; B: Middle-dose group; C:
Low-dose group; D: Negtive control group.
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Fig4 TUNEL assay of the xenografts in different groups (Original magnification: x

100). A: High-dose group; B: Middle-dose group; C: Low-dose group; D: Negtive

control group.
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Fig.5 Apoptotic index of the cells in the xenografts
in different groups. *P<0.05.
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Fig.6 Expression of f3-catenin and Tbx3 in the xenografts
in different groups. P<0.05.

A, FERIUON LB FRAETT T T R s e,
SRR R AR PRI THERIRIASR T
PAFA iy B AEad o8 3 AR R PR AN o3

o B ROILTEIR ARG TR, BA PR Ul Rl
VERVINGERE 3 BAT 2 SR L TG AR e A
DA T RA —E R

PR SR 2T R F 2 LS S .
AR TR . AR 6 AR
R AP AN HepG2, H2Fh 3 d J5 il IR Bl
ST IMBLEAAS @AY, U FaR B H e 2H 0 e
LIRS, FFINRES RN, 22 30 P ARAERR I, 55
Ko e JCRR BAET, MR 2 BT 45 2 BIASIIE
SOAREAETT o i, AR HepG2 #R BUSUR S g0 i

T SEERASRARI MBS AU L B P ALy
Py 1L N T HepG2 #1 FURS ARLRE A 1 12 132 W i ik
G AR B/ N T I I IR

HEFEAMIAZD TR (PCNA) 2 DNA SRS S 1Y B R
H L, AR N G R, DT T A A%, 2 DNAK
AT YIRS b DNA SR A A A & %
YIRR™, W5, R4 1, PCNA 3B
G TR IR T, 31 SHART Rk k3 , 3 G ih
BT TR R PCNA R A U FGA S A5 A &
YIRS WA s ) EZAEEdabn ™ . ok
SRS e T RILAT LA far R /N B VE G K
PCNA [YZRIR7K -, IR il Iehed s A5 A nig , 4
T8 PR R KU A e A ML T R G il
G AR A R 41 21 H PCNA R IK T,
4 LR P O ) R4 191 S D TR
PEXT AL, 2% B FR AL BE RS I A HepG2 #RFR
FEAEIRZH LU PCNA RS , BAMHIVE S 25k i 2



- 214 - J South Med Univ, 2016, 36(2): 210-214

http://www.j-smu.com

IEAEG,

AR TR F AR PN A 22 i 81 25 i 4 L R T2
FETREF I FE AL T A, AR AR PR AN AT
1=, BSHRUILRER BAMH T HepG2 Al pRAE A S
AR . TUNEL 22 H R RS UK A0 -
2 MUy FRATis 2O RAE N R HepG2 #E FRUBUR
SRR IFRAS TP TR, &30 5 NCAUAHE, H 4R
M ZLAEfE A AP TR R I e b T i U
FRIALRE RS I PR A Ko e - T

JHH At R S AR E S e s A A UG R,
Unwhnt/p-catenin {5 5 % Notch {5 544 Samps Bk
KT kappaB(NF-kB)iE #§55", Horfr, Wnt/B-catenin {5
SIS PR R H 252 BT AR EM., Wit/
B-catenin {5538 B FEAE YIHE L HCH PRST , TE 5 B
Jid H Wnt/B-catenin 38 AL TR RAS 5 B0
B NFPIEEFVICR", BB, Wnt/B-catenin

S PR E MR A SRR SRS i B
FIFEFI™, B-catenin =22 S5 RIZHRY , A=At A:
K MR T2 A, 2 Wnt/B-catenin {5 Sim i 24
{55372, Wnt/p-catenin {5 53 f&is I , B-catenin
FEAARL T AR 2R, R A B — g B RE BE R U 7]
AMMIZNFRS . TEANiRZ D, B-catenin S sk A T4 05
Tef/Lefs 454, 1T LS cyclinD1  c-myc 25— 22 41 Jis it
DR T S5 4 P 38 5 Ak i TR, B-catenin 7E
AP R R S R K A AR B R VIR
FREE RGIGERRY] RO A HepG2#R
SRS HEIRE 4 21 B-catenin (6 S EHIVERT, AT A
FLHEREAR A8 HepG2 M ERUS AR 4141 i B-catenin /1Y
FERIK-, i B-catenin 78 A8 HepG2 #1 FURS FE YR
M AAR SR, FLIXRMMHIVE TS 25k BE 5L TEARDG

ITAERMITFE & B, Thx3 & Wnt/B-catenin {5538 %
TR . — 7T, PSRN b S Y SR B
FIfEfdip-catenin %58 A% il i T A EEAEH
TABATHHE B bR Thx3 A5 20+, 3G Thx3 25,
AR AR A 5E > 5 73— J7 T, Thx3 I Al F i 4y
VT2 5 T 1) B-catenin, T E-45 2685 11114
FeIk e IR AR R AR RS R, Thx3 &
Wnt/B-catenin {5538 i H A — A B 1. PEIRAT]
AR Thx3 I e #E AL R R SR 2 — . 5580
SERI, S RAMET REZEAR EL s AL T 1041 Thx3
FIRKOF- b S REAIG R T R RIIU B 2o 5 ) Wint/
B-catenin{s Sl EAEE Thx3 IZEA , LA
MRS AT IR B4R i E o

ZE LA R AT AR s an i A= K 4
HERFEE AR A T, DTS B0 I - 4 2 A K i B
B, HALHI AT e % B AL I Wnt/B-catenin {55+

BRI ToX3IFEIAF ., WFFTRWIB-catenin 2 125
BRGNSV A A, (L R B A
RS HA TR, DURGX e K 15 B-catenin
Z AR R 25T

S 3k

(1] B %, 95 0. RPN R AT RAE A A B e e R[], Y
ShiTEAEA, 2013, (6): 702-5.

(2] SR, 2 AR RRMEIENSMERAY T ER ], IR IRV, 2005,
(1): 4-7.

(3] ®PIAR, TH K, BRXLLE, 45 RO R R/ UM ZH S VR K
SRR ). vhESEE e, 2012, (14): 230-2.

(4] 250, R AU E A E R PR (3. TR s,
2010, (5): 457-9.

(5] T b it R ACILAGRIX R B e R Sese e []. 10
THIEZREEAR, 2010, (7): 103-4.

(6] T2 g, BURIL, K =, 55 B H RO R A5 B0 M2
FHBSERARFE L], sh P EESS A 24, 2013, (5): 664-7.

(7] BUAEL AR B, R o, S5 B RUUOH4NHE B Wnt/B-catenin {5 5
T KA DKK-1 . FrpHe K520 (3], j 7 BERIR =441,
2013, (1): 30-3.

[8] B #, BAFATL SC M, 45 B W ALY HUVEC 3458 J HepG2
VEGFZiARsZma[]. HhESEg Tk, 2014, (20): 132-6.

(9] 3¢ M, S0V, BURAIL, 45, W RIOILXT Wint /5538 4% v B-catenin/
TCRAEAWIEE A5 5 F cyclin DL.IMMP-2 [543, me B2
BlRef2i4l, 2014, (12): 1758-62.

(10] FNEE, BURAHL, SC M, 4. W Y ROIL I 40 i P Wnt (55431
B-catenin GSK-3p Szl 5L K CD44v6 VEGF B4 3], B 77 BEREA
224 2014, (10): 1454-8.

(11]# BH. B RGO E I A M PRy P A L], o el v B
P25, 2000, (7): 30-1.

[12] Han JM, Myung H, Kim S. Antitumor activity and pharmacokinetic
properties of ARS-interacting muLti-functional protein 1 (AIMP1/
p43)[J]. Cancer Lett, 2010, 287(2): 157-64.

[13] Xing G, Kirouac K, Shin YJ, et al. Structural insight into
recruitment of translesion DNA polymerase Dpo4 to sliding clamp
PCNA[J]. Mol Microbiol, 2009, 71(3): 678-91.

[14] Zolota VG, Tzelepi VN, Leotsinidis M, et al. Histologic-type
specific role of cell cycle reguLators in non-small cell lung
carcinomalJ]. J Surg Res, 2010, 164(2): 256-65.

[15] Maga G, Hubscher U. Proliferating cell nuclear antigen (PCNA): a
dancer with many partners[J]. J Cell Sci, 2003, 116(Pt 15): 3051-60.

[16] Tke e, RISEE, 2ot P RIRLXT H22 e/ B 4 S x
WEBH AN AL BRI IR ], O BERER 25440, 2006, (12):
1791-3.

(7] 5Ka5EE, B2 7, SR, 45, M OIS H22 4R/ N SRUMRg i A
FHEIIZELI]. ILZR P IEZRAE, 2010, (5): 330-1.

(18] V4475, AR, RHRATOCANNE 'S4 Sl B RO LR (], IiRa b
JAWISE, 2012, (5): 604-8.

[19] Logan CY, Nusse R. The Wnt signaling pathway in development
and disease[J]. Annu Rev Cell Dev Biol, 2004, 20: 781-810.

[20] 3% Z& WNT{F S0 S5 va ). SERtEE2E 5K, 2006, (8): 922-5.

(T4%21911)



http://www.j-smu.com

J South Med Univ, 2016, 36(2): 215-219

<219 -

~
[l

Lipes J, Bojmehrani A, Lellouche F. Low tidal volume ventilation in
patients without acute respiratory distress syndrome: a paradigm
shift in mechanical ventilation[J]. Crit Care Res Pract, 2012, 2012
(27): 416862.

(8] Tusman G, Boehm SH, Warner DO, et al. Atelectasis and
perioperative pulmonary complications in high-risk patients [J].
Curr Opin Anaesthesiol, 2012, 25(1): 1-10.

[9] Sutherasan Y, Vargas M, Pelosi P. Protective mechanical ventilation
in the non-injured lung:review and meta-analysis [J]. Crit Care,
2014, 18(2): 211.

[10]Neto AS, Cardoso SO, Manetta JA, et al. Association between use
of Lung-Protective ventilation with lower tidal volumes and clinical
outcomes among patients without acute respiratory distress syndrome a
meta-analysis[J]. JAMA, 2012, 308(16): 1651-9.

[11] Cai HW, Gong H, Zhang LA, et al. Effect of low tidal volume

ventilation on atelectasis in patients during general anesthesia: a
computed tomographic scan[J]. J Clin Anesth, 2007, 19(2): 125-9.

[12] Futier E, Jaber S. Lung-protective ventilation in abdominal surgery
[J]. Curr Opin Crit Care, 2014, 20(4): 426-30.

[13] Prove Network Investigators for the Clinical Trial Network of the
European Society of Anaesthesiology, Hemmes SN, Gama DM, et
al. High versus low positive end-expiratory pressure during general
anaesthesia for open abdominal surgery(PROVHILO trial):a
multicentre randomised controlled trial [J]. Lancet, 2014, 384
(9942): 495-503.

[14] Agassandian M, Shurin GV, Ma Y, et al. C-reactive protein and
lung diseases[J]. Int J Biochem Cell Biol, 2014, 53(11): 77-88.

[15] BEF- C RN AR | P AL B P en 4 e L SR AR DG 43 (3.
IR AISCR S E2RE, 2011, 10(8): 577-8.

(4 - N EHT)

(#z21470)

[21] Kim W, Kim M, Jho EH. Wnt/beta-catenin signalling: from plasma
membrane to nucleus[J]. Biochem J, 2013, 450(1): 9-21.

[22] Behrens J, Lustig B. The Wnt connection to tumorigenesis[J]. Int J
Dev Biol, 2004, 48(5-6): 477-87.

[23] Doucas H, Garcea G, Neal CP, et al. Changes in the Wnt signalling
pathway in gastrointestinal cancers and their prognostic significance
[J]. Eur J Cancer, 2005, 41(3): 365-79.

[24] Renard CA, Labalette C, Armengol C, et al. Tbx3 is a downstream
target of the Whnt/beta-catenin pathway and a critical mediator of
beta-catenin survival functions in liver cancer[J]. Cancer Res, 2007,
67(3): 901-10.

[25] Kowalski PJ, Rubin MA, Kleer CG. E-cadherin expression in
primary carcinomas of the breast and its distant metastases [J].
Breast Cancer Res, 2003, 5(6): R217-22.

(i : ST



