HHicHE >~ B G

o

wod32ubm-mmm//:sdny

oy R |

% &+ |1

#FFhow

ISSN 1009-3079 (print)
ISSN 2219-2859 (online)

WORLD CHINESE
JOURNAL OF DIGESTOLOGY

Shijie Huaren Xiaohua Zazhi
2019 5 11 A 8 7 % 27 % % 21 H (Volume 27 Number 21)

21/2019

CHEF A NE AR E) 2 — A m bR F AT VF
W, TFHGRBUNIE 26 AR I 22 AR T, ATl [ B

KR ZRS (b2 (Chemical Abstracts, CA)) .
ISSN 1009-3079 (= % SC A P / = % S (EMBASE/Excerpta
21 Medica, EM)) . {3X#44 & (Abstract Journal,

AD)) + Scopus. HEZEIM (HpE BT 4 SO
(CNKD)Y «  (SCRHITIEERPE (CST)) ) A (i

9 771009 307056 £ HAF) 35 H R 5 (Superstar Journals Database)) %%
PR



B X 201911 H8H $27% F£2181 (25 641H7)
gL

1295 ZPpHERET HIR B AR SE5ERT T
X, ®I, ERA

e Sty
1304 KHEIE4HFIRNA SNHG 14§83 4 AmiR-144-3pi F BRI 1S SR
FRR, FAH, Tk, AR A

IGEREFER

1313 RAE BN R RIS A S R sk S 2 A i ey o 4
PR B, Arin-F, MEA), XK E, RAF, 5

1320 LncRNA-ATBEART - R Ip3 S K 7S TH AR B M8 X
Rtk FikE, HAE4

N ERGRIE
1326 FHAFRED2 B Eafla R No. Sk 257
BE, Bon
1330 4= 54 Samig SRR HERIRT T e
WAk, ¥, AR

o}

TAZRIRIR
1339 HE= PRI B £ s S AR SRR G A5
1344 H= UERIER MDD RENEFRLE SR SR TS AEEHE T

Baishideng® WCJD | https;//www.wjgnet,com 1 2019-11-08 | Volume 27 | Issue 21 |



Ve AR E
2019411 H8H $27% F214

= = 1303 (HEFEANIAGER) B3 0IER
1319 (HEFUENHIAGE) 20 HETF IR FRIOIE i3
1343 (HEFUENMIAER) WP TR IR R R
1348 CHEFENIBIRE) MR, FIENERE R

SeiEgy, bz, TR, 185, i/REERIC AR Bl M AT, Eims VAT, S
FBDTEIAE, BREAERTIN, BROENABENTAN, EXRE AR,
N, ERIRRE R LRI AN, SR RS E R e So/eER L
BEFREEIMIDSTEE | LEERBIMIEINISEE, R FRIMIFES A%
RN FARFAZER, HEIMHEINS2ZE O NREIMIERINTE R EZ, (hEIMEE
B FLORFMZ TSRS, MEE=1REF, LETEIMIRREEMTT, THoencE
JelL A EFIRE IR A AN ERR B FH R RS IR IR IR S AR AR, B E EHt
JelT AR

HENE

NEATIEA

T 4 RAEFEHEZ RS it

g5 I IREHORER £ & 7N SRR X gk ar; SOURER £ AT A B R

Y VSIS 33

Shijie Huaren Xiaohua Zazhi
ZH-F ASHETE
BT AN

ES=EL)
8 T 1993-01-15
2 ) 1998-01-25
H kR 2019-11-08
RS FBORZRE

HATURAR
WFRENBIRE

EFMREEEERS

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

ESl]

T2, #d2, 200233, 8, DRBASEME

BRARERREIR

FVEN, FIB, 710004, PEFERTEZL, FELANER

FEShE_WEERRAR

TR, 4%, 2650031, LUFREBFED, PEARR

WNEFTREXBERBIR

XITEHT, 2, 150001, RISTBIBIGED, [BIVE

ERARZEDRESTEI MY

s, H#F, 200072, i, BFFAZMESE+

ANREBBIAR

B&. g, 310006, HT BTN, #TPELK

FEER O LEPER) AR

OAZ, 2, 200433, LEH, PEAR
BNFESE__FEAZNERBESHRIER
FBIE, 42, 030001, LUTFER AR, LU
BB ABRERHIR
FNAR, 2, 350001, 1IBERBIND, 18
BRENAZNEDINESE AR
WREAS, 2, 226001, ST EET, B
BASMEERIGRESHRI

ROA, #T, 100073, ILRH, BEER
R REBNERREIMNY

REERR

REERNRALSS, F:

https:/ /www.wjgnet.com/1009-3079/
editorialboard.htm

RIEED

s, T

(HFRELNBUHRTE) FESD
Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA

Fax: +1-925-223-8242

Telephone: +1-925-223-8243

E-mail: wcjd@wjgnet.com
http://www.wjgnet.com

R

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA

Fax: +1-925-223-8242

Telephone: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

HIE

T RBUEEMESRNEERAT
100025, JLRHEABXRIIEAES
623, ImFEFRTI)DEEI0IR
E8)&: 010-85381892

f£E: 010-85381893

(EREAFHEZR) B—RE R
B RATIEN, FRRBEL S
My AT . AT E R R R
4 (fu#¥ X FM(Chemical Abstracts,
CA) . (EFXHE/EFXH
(EMBASE/Excerpta Medica, EM)) |

{ X3 Z¢ A (Abstract Journal, AD))

Scopus, # E % E HF]eXH
FEEECNKD) | (o serha 7l 4
FECSTD) Fn (48 EMFIH M ITF 6
(Superstar Journals Database)) # ¥
3 &

(MHREAFRZT) EAFHE
THEL BN F Fhttps:/ /www.
baishideng.com), #i#& 742
—ET U ELIAT, AFHH. F
T, mE. FIE, URMEH EH
e 2 B B A8 R R 2.

FBIF88

AT IR SCEAEEAT
EEAATIRESAOLS, BRARRE
BIFEER. AT AT EE R A, 17
EJ AT IR RS L.

=

E
9HA136.007T £ 1F24573264.007T

© 2019 Baishideng Publishing Group
Inc. All rights reserved.

J3aishideng®

WCJD | https://www.wjgnet.com

II

2019-11-08 | Volume 27 | Issue 21 |




Contents Volume 27 Number 21 Nov 8, 2019
EDITORIAL

1295 Mechanism, prevention, and treatment of drug-induced cholestasis

Li W, Yuan F, Wang LY

BASIC RESEARCH

1304 Long-chain non-coding RNA SNHG14 regulates proliferation and apoptosis of gastric cancer cells by targeting
miR-144-3p
Li HT, Pei XR, Li HT, Hao ML

CLINICAL RESEARCH

1313 Efficacy of single local triamcinolone injection for prevention of stenosis after endoscopic submucosal dissection
for superficial esophageal carcinoma
Ruan RW, Yu JP, Tao YL, Liu YJ, Zhu SW, Wang S

1320 Significance of expression of INcRNA-ATB in serum of patients with cholestatic liver disease

Zhang XH, Li JY, Gao JS

REVIEW

1326 Importance of No. 8 lymph node dissection in standard D2 radical gastrectomy for gastric cancer
Gao J, Gao P

1330 Progress in research on association between cell signal transduction pathways and hepatocellular carcinoma
Chen C, Yang Z, Huang ZS

RAPID COMMUNICATION

1339 Relationship between night reflux and sleep disturbance in elderly patients with gastroesophageal reflux disease
in a tertiary hospital
Sheng XF

1344 Correlation between depression and coping styles in elderly patients with chronic functional constipation in a
tertiary hospital
Zhang XP

Baishidenge  WCJD | https:/ /www.wjgnet.com i 2019-11-08 | Volume 27 | Issue 21 |



Contents

World Chinese Journal of Digestology

Volume 27 Number 21 Nov 8, 2019

COVER

150086, Heilongjiang Province, China

Editorial Board Member of World Chinese Journal of Digestology, WU De-Quan, Professor,
Chief Surgen, Tutor of Ph.D, Department of General Surgery, The 2nd Affiliated
Hospital of Harbin Medical University. No. 246 Xuefu Road, Nangang District, Haerbin

Indexed/Abstracted by

Chemical Abstracts, EMBASE/Excerpta Medica, Abstract Journals, Scopus, CNKI, CSTJ

and Superstar Journals Database.

RESPONSIBLE
EDITORS FOR
THIS ISSUE

Assistant Editor: Dong-Mei Wang Review Editor: Yu-Qiao Wang Electronic Editor: Ji-Hong Liu

English Language Editor: Tian-Qi Wang Proof Editor: Xiang Li Layout Reviewer: Lian-Sheng Ma

Shijie Huaren Xiaohua Zazhi

Founded on January 15, 1993
Renamed on January 25, 1998
Publication date November 8, 2019

NAME OF JOURNAL
World Chinese Journal of Digestology

ISSN
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

EDITOR-IN-CHIEF

Ying-Sheng Cheng, Professor, Department
of Radiology, Sixth People’s Hospital of
Shanghai Jiaotong University, Shanghai
200233, China

Shuang-Suo Dang, Professor, Department
of Infectious Diseases, the Second Affiliated
Hospital of Medical School of Xi'an Jiaotong
University, Xi'an 710004, Shaanxi Province,
China

Xue-Liang Jiang, Professor, Department
of Gastroenterology, General Hospital of
Jinan Military Command of Chinese PLA,
Jinan 250031, Shandong Province, China
Lian-Xin Liu, Professor, Department of
General Surgery, the First Clinical Medical
College of Harbin Medical University,
Harbin 150001, Heilongjiang Province,
China

Zhan-Ju Liu, Professor, Department of
Gastroenterology, Shanghai Tenth People’s
Hospital, Tongji University, Shanghai
200072, China

Bin Lv, Professor, Department of Gastroe-
nterology, the First Affiliated Hospital
of Zhejiang Chinese Medical University,
Hangzhou 310006, Zhejiang Province, China

Da-Lie Ma, Professor, Department of Pathology,
Changhai Hospital, the Second Military Medical
University of Chinese PLA, Shanghai 200433,
China

Jun-Ping Wang, Professor, Department of
Gastroenterology, People’s Hospital of Shanxi,
Taiyuan 030001, Shanxi Province, China
Xiao-Zhong Wang, Professor, Department
of Gastroenterology, Union Hospital, Fujian
Medical University, Fuzhou 350001, Fujian
Province, China

Deng-Fu Yao, Professor, Clinical Research
Center, Affiliated Hospital of Nantong
University, Nantong 226001, Jiangsu Province,
China

Zong-Ming Zhang, Professor, Department
of General Surgery, Beijing Electric Power
Hospital, Capital Medical University, Beijing
100073, China

EDITORIAL BOARD MEMBERS

All editorial board members resources online
at https:/ /www.wjgnet.com/1009-3079/
editorialboard.htm

EDITORIAL OFFICE

Ya-Juan Ma, Director

World Chinese Journal of Digestology
Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA

Fax: +1-925-223-8242

Telephone: +1-925-223-8243

E-mail: wcjd@wijgnet.com

https:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA

Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
https:/ /www.wjgnet.com

PRODUCTION CENTER

Beijing Baishideng BioMed Scientific Co.,
Limited Room 903, Building D,

Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
Telephone: +86-10-85381892

Fax: +86-10-85381893

PRINT SUBSCRIPTION
RMB 136 Yuan for each issue
RMB 3264 Yuan for one year

COPYRIGHT

© 2019 Baishideng Publishing Group Inc.
Articles published by this open access journal
are distributed under the terms of the Creative
Commons Attribution Non-commercial
License, which permits use, distribution, and
reproduction in any medium, provided the
original work is properly cited, the use is non
commercial and is otherwise in compliance
with the license.

SPECIAL STATEMENT

All articles published in journals owned by
the Baishideng Publishing Group (BPG)
represent the views and opinions of their
authors, but not the views, opinions or poli-
cies of the BPG, except where otherwise
explicitly indicated.

INSTRUCTIONS TO AUTHORS

Full instructions are available online at
https:/ /www.wjgnet.com/1009-3079/
Nav/36. If you do not have web access,
please contact the editorial office.

J3aishideng®

WCJD | https://www.wjgnet.com

v

2019-11-08 | Volume 27 | Issue 21



TEZ53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v27.i21.1330

L N BIZYE 2019F11885; 27(21): 1330-1338

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

s SHESFEBSTERXIEMRIER

PR &, 45 , BB

FRiE, B8, AL RAEFRALAFR I BERABRAET
533000

BN, FILRARFIRWEEREAAF, T ORI ERE S
BER P s Bk B S R E & 533000

%, =2 MBIHEOVEILRIBRIAR.

EETH: [ OEARNSZESARINE, No. 2014GXNSFAAT18143;
TIERNERENS AT EI B BERIGKREZHARDILIFATIR
), No. AD17129025; 2017 E FAEADESELTTLNRE, No.
720170224.

YEE STk SERGRIAEBIMETEAN S0 ERBHETM,; =EIN
DAY INRVEAYA 7 USRS

BRAEE: B, 20, FEEID, 533000, [ BTEEBSXBEMHPW
%1838, Bl REEFSMBEERTECAR, | o BRRIGRES T
ZREPI). 1019846481@qag.com

E913: 0776-2825103

INFBEIEA: 2019-09-09
1BOBHE: 2019-09-26
2 HHA: 2019-10-16
L ERREER: 2019-11-08

Progress in research on association
between cell signal transduction
pathways and hepatocellular
carcinoma

Chun Chen, Zhe Yang, Zan-Song Huang

Chun Chen, Zhe Yang, Graduate School of Youjiang Medical
College for Nationalities, Baise 533000, Guangxi Zhuang Autonomous
Region, China

Zan-Song Huang, Department of Gastroenterology, Affiliated
Hospital of Youjiang Medical College for Nationalities, Guangxi
Clinical Research Center for Hepatobiliary Diseases, Baise 533000,
Guangxi Zhuang Autonomous Region, China

Supported by: Natural Science Foundation of Guangxi Zhuang
Autonomous Region, No. 2014GXNSFAA118143; Science and
Technology Base and Talents Special Project of Guangxi (Research
Project of Guangxi Clinical Medical Research Center for Hepatobiliary

Baishidenge  WCJD | https:/ /www.wjgnet.com

Diseases), No. AD17129025; 2017 Medical and Health Self-financing
Project of Guangxi, No. Z20170224.

Corresponding author: Zan-Song Huang, Professor, Chief Physician,
Department of Gastroenterology, Affiliated Hospital of Youjiang
Medical College for Nationalities, Guangxi Clinical Medical Research
Center for Hepatobiliary Diseases, No. 18, Zhongshan Road, Baise
533000, Guangxi Zhuang Autonomous Region,

China. 1019846481 (@qq.com

Received: 2019-09-09
Revised: 2019-09-26
Accepted: 2019-10-16
Published online: 2019-11-08

Abstract

Cell signal transduction refers to the process by which a
signal molecule induces signal transduction in a cell by
stimulating the cell membrane or intracellular receptor,
thereby affecting the biological function of the cell. In
recent years, studies have found that the activation or
inhibition of certain cell signal transduction pathways
plays an important role in the development and
progression of hepatocellular carcinoma. This article will
review the recent research progress in the understanding
of the role of some common signal transduction
pathways in hepatocellular carcinoma.

Key Words: Signal transduction; Hepatocellular carcinoma;
Mechanism
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PRI, HF R LA, L ®mpols 5 #F
18 BE-04 8 2R 3R] AT K (hepatocellular carcinoma,
HCO) ey & & KRk PAREEZIRNERN. AL
PP R A AHCCH A 48 JoAE 5 #5518 5504 BF

REER: 5 55T I8, ZAENLH

DR E: 35 &, I % (hepatocellular carcinoma, HCC)#%
ST AN FHRIGGF SRR, LT T RIEL
mARAE 5 5B 4G S R B EHC Cam e b & £
B PR EFLHENER, ALLZRT HFARHCCTF
5 538 B AT L, T H AR LR A B HCC
B A8 K.

W&, 78, mEt). MRESKSRSSIHRERITEOMARHRE. e
NBIAYTE 2019; 27(21): 1330-1338
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0515

JEUR A4 98 (hepatocellular carcinoma, HCC) & FR AT ¥, /&
FRFEOCTIIEE —RE, #Egtit, 201554 & EKkHCC
WrRowB85.4 73, R IEF K HCCHRBIE3TH, JE4
R S PR A BB 40T, RO 926.92/1077, Herh 5
PERTRKT e pomE". i FHCCRIRIRE, F14)
T EAEIR, KZHHCCEFMEH O R EEMI, &
R HATEA BT FRAFETFAR. oA U7 W7
fE— R FREIEZHCCIN A A RIED, BAATT
Bz, HpsAE, Mg 1 RS (g R DL &
E x5l Harcm, & FEuERREER T
JHmEE RS, SR BERRSE), HCCRAE
UM A, 4Lk, B AR K 2 B
FAGd R MoV A S, HCCR IEH 4l
7R S 1) A I B 2R 4 RN H A 1R 28 1 (R R
YA, BRAE A 5 ik DN O S P B IR S R A S [ A
R i & 25 1 SR R BT (555 i@ T
DAiER ik R 4% 5 g ok DAL R s, e 410k 1 )
WL MR A AR R RS TS 2 AN T I EHCC
WO AR THCCHR I 4r i 5 7% S s EH
B, FERTHCCRITR Kb yT BA B2 S, A SCHE %
ITAERAT KHCCHI S 5 e IR ER B AL — 2RiR.

| #HRENEOHBESESEBIE

22 47340 B 1 P (mitogen-activated protein kinase,
MAPK)(E ‘55 s, Wik E T LM N, EE0
SSRGS, AT, M. BERSEMN
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&, 5. DRGSR EBSHEER I HE

YRR AL T RN A &S, SARrgiE. W, 3
Wik S5 A2 I FRSBEIAR O, AR N NG 5 i T
Pz —.

H I LER FLAN 4 i R LM A PKAE 5 5% 5108
M A 5% AU AME T SR B (extrlacelular
signal regulated protein kinase1/2, ERK1/2). JunZ i
fif(c-Jun N-terminal kinase, INK). KZZ4EiHLE HIM
Fi1(big map kinase 1, BMK1). p38MAPK(p38 mitogen-
activated protein kinase) A S ERK3/4i@ "™, HAERK1/2,
INK, p38MAPKIX =415 5 4% Sl 7o e %2, W7
KM, B FHCCEUR N R W 258 0K A2 80
VIEE R A MAPKAE 5 3% FiE R, MM {EiFHCCHY
KA KIE BB MR E IR, HPERKIS 55
S EESS5HCCKRE . WHE . R DL MR i 5
JERL, INKfE 5% illg F 22 5 IEE. 20,
AT 552, p38MAPKAE 5% Sl % £ 22 541 M
OISR
1.1 ERK1/245 5 4§38 % @K EIH ZRAS/RAF/
MEK/ERKAE 5 LS B AE, 15 %65 2 Fh 4 i 41
G5, J& TN TGTPEEE X I RAS-GTPE £
H5RAFZ G I8 HB0E, 35105 IR AFRE— PRt
MEK, J& ##IHERK /2, X —d A4 4o ME 51614 5
YRR, R AN S . R RS AN A .

H AT LAZE90%H C CAZ & IR AS/R AF/MEK/

ERKfE 58 FIEM PSR, RasfEA—Fm 5t
A, A7 R B R asti 5L [R5 T (1A L DR /N BRUTE
JEAH A, ERKE H KRB EHARH A5, 178
RasfiE LI T ERKAE 5% @M. 28R/ 2R E
1§ 4(serine/threonine protein kinase, STK4)%fHCC/Z
7. KRR BATIRIER, BN R I L]
A RE 2l WORM A PKAE 5 %% @ B 1 1p-ERK & A
FIB, DR 1 () RIE, A EHCCA
HIMEE MR 28R 7).
1.2 INK/E 5 # 3@ 3% INKEEH=FR: INKI,
JNK2, INK3. INKIFIINK2S- A 75 Fr A i, ifiINK3
T AGER, CONERE AL, g . K
7 PR, A s 2 PR R E R T, U
BOEMAP3K, MKKAFIMKK7, S8 J5 B ERHLINK, T 161
INKffic-JUN, ATF2, P535556 5 K TR AL, 75 ST iU
R F0E 5 A -1 (activator protein-1, AP-1), #1441
fséra. k. T

5% 1L 2RI 5 R I M B A R P S
RSG5 G REBURINKAS 57 ik, I8 R & I
HCCEH AN T RIIMKKT, INK1 & RIA, R
INKAE 5 I PR IO ] Ref2 ik 2 800 0w B HC C
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FWE, % MIRESRS BRSO HRE

MRA R R EG TR R IBIHC CREA
W, G 55% I A HIINK LRI K-S s, HAS 8RN
AU 0%, $ERINK LIS AL R HCCAT 3 5.
1.3 p38 MAPKAZ 5 # 738 % p38 MAPKK A4
Hp38a, p38P, p38yMp38s, Horp38atw i .. £ 4
DRl RN 8E AT I F 1175 F:p38 MAPK 1 i 2 B A1 7%
RN U IRAL, 7L IIp38 MAPKIE NI A% S
S R R

B 1 7 LU S AR O ik AR B p38
MAPKIELE A S 41 7 T AR KA HIE 5 fm g R &
FEVEH. e R B, YEHC CHE A7 (E B AU A
5T, 3@ N E B HC CRAE R R I B E 2. TR
%R, HCCAifiu 2 i@ it~ ifp38 MAPK mRNA f&p38
MAPK, P-p38MAPKZ [ 31k T #0140 M g 2, B
I I p38 MAPKAE & % T B 41 i HC CHH L )
T2, SongZ PRI L IS F IR REIEFHCC Hep G241l
miRNA-181f13 1A, ##Ip38 MAPKAE 5 4% Sim i, Mifi
LI O E T, IEHEHCCROFFEEETY. IR 74
M FHIE B T p38 MAPKAR 5 4 530 1% (1) s 2 i itk
HCCHIHT.

2 HippolSSE B

Hippofs 5% 5l % 42 1 Jo /e Rk ) i R I — 2%
e ORI 5 5 T g, DURBBE I Hippodn £, H
¥ T 45Hpo. Sav. Wts. Mats, £ A\ ZR40 AL+
A% R R 2R AL, 43 5 R AL Eh ¥ S TE20 5
W R E1/2(MST1/2) BE/RELEZ FKiE1(SAVI). K
i 8 00 1) 3 K] 1/2 385 (L AT S 1/2) FIM O B I8 g 50 375 4
1A/1IB(MOBI1A/1B). 35 LB K 7 A0 G 8 H (yes-
associated protein, YAP)/&Hippofs 54 Sl R
N5y F, WA — R AL R P YA PALF 5 IR
AW, EAVERE B ML A 45 A TEADR SRR T Kk,
HFZRS S5, EFATERRERERE, W
CylinDl. cyclinE }2 CTGFZ*%,

WuZEPRE 7 R B, YAPRIA SHBVIHEHCCH:
A 2B 9899 B X B [ (hepatitis B virus X protein,
HBX)#ik 2 1IFM%, $ERHBXAEIEHEYAPHE IRk,
XATREAR C A R BN 2 —. WP R B, BT
R Y APPH T 21K 26 LU T AT e =1, = YAPSRIA S
RN A, IAERIL. HNEBA%DIERR. Li
SRR R I, YAPRAPEIHCC B AT HF RS R S5
AR B S TYAPRHE R, HAoir K BLYAP/ZHCC
JHFEAEA 5 IiRE 52 (R SL T T .

Hippofs 5 % 518 M % O F & 1L YAP R,
HMSTI/2{ESAVIFIMOBIA/1 B4 B T K Uk 2 4k
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LATS1/20F, AL EILATS /26830 Y APHEN 40 M k% A
RIEVER]. WangZ527 9% STHCCA 41t YAP/KF 5LATS1
K2R, H5IEH AL, HCCHLHRIEM
YAP/K V-5 2 TH 5, SRR YAPVETE R Mdt— Bk HC C
TE R, LusPYE 58 Kk B, MST1/2Th AE 35 <35 () 5828 /N
BRI EAT P30 K, R I P R 30 2 A IR k7
T SavIThRERIT /N R B BRI 45 5, IR T
MST1/2#5ESavi -5 4 0] LAIE A, T 28 i ) 8 14 1
Y 5MST1/2H1 SavlZiE A .

3 NotchlE5S#: 5@

NotchfE 5 Sl SR E . BiHEE. A4
PIAHOE, TR MBI T, (e s R R, Sk
JFEFYEAL SRR RIHCC R A,

ANZENotchfs 545 8K HZ A Notchl-4). Aiik
(Jagl~ 2, DLL1. 3. 4). 4HHEHN RN 5> T(CSL-DNALS
HEEAHR. 4N otchlZ 5B R BT &A% th M
AR YN otehSZ M4 5 B AR AH HLAE FH TS, Hay-20 b
52 AN 5 ot B DR 1 2R O o teh 2445 14 Py
#E 418 (the intracellular domain of Notch, ICN)Z i Jiii A7,
b J5 i B 2% 5 CSL-DNAK F 45 A4 CS LR
1 ER A SR A R A e SR ), s B DR P %,
RAFFAEMIEE . Ak, T o i R 1R R,
2 AN E R E 6.

[FJI}, Notch(s 5% Sl R /£ #EHCCIR 28 ¥4
67 TH B Kk ¥ AR . Banerjees  HE 7T & BN, Notchl
HJag-17EHCCH L 1) 2 IA BH i v T 55 A1 I 4H 4R,
HNotch(s 55 FiEM SR E A fHkiz0
FUIR S AL FEFE B UIAH %, Sun5PIHF 7 /R HC C4M iy
FiNotchl 5848 Lb IE 7 2H 245, NotehfE 54 Sl A=
S FAEREIL80%MTHC CAH LI =3RIE, BIAfi T Notchl 4%
HRAF S EAMEHCCH IS WP I E. 5 E 555
18 N otchf5 55 4% 538 4% BT 771 A8 4 35 PR HC CANl i /e
Transwell/N= FiE A2 868 77, 1 B8 FH T Notch (s 5
SR AN HC AN R BT R 72, FALH
A RE S T T AR DG B 1 RIS HI I H.C C4H a1
R ARZR. %A R IINotch3ZEHCCZH 4 B &
EIk, JITERHCC QGY770141iNotch3 %% 5, HCC
Yl AR 2R e W RIRES, $~Notch3 5HCCR A%
PIMAK, 32 5HCCIRZE J A%, 5K 5 250 5T i RHCC
BHE P NotchlfHERIAZE SHCCHMMUIEE . P2
FIFlioRAR . KSR . ATCCH I 2 IEMISE, B0
NotchlZ 5 THCCHIK & 121 Je k%, 0 & Wia 4
17 HAT ST FAE .
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4 WSS SR

Wt 55 S AMBIER . HIETE. A
MEARPREEEZEH. HiKHBWntfs 55
FEE EE S NE R Wit FAFES B WntiR 2, &
HWntiZ WA AWnt/B-cateninfs 5 il %, HHp-
ERE H(B-catenin) 2 HC C R A K J& 7% 11 G B [
T, HICTNNBIRAFEFH A5 2 WntdE [ 545 i
WA (frizzled, FZL)ARE FE IR & A 2R MR B E
5/6(lipoprotein receptor-related protein 5/6, LRP5/6)45 &
J&, 51 Hh 45 R sRa A 2. A £ (adenomatous polyosis
coli, APC). Wi & HiliEiiE3B(glycogen synthase
kinase-3B, GSK-3B). & i (axin) 4 FIGSK3B-APC-
AxiniE FIBHAE G20, 33 B-cateninfEAH LT AR
RIFEB 2NN, ScAMPNZ L4 A 1456
K H(cyclic AMP response element binding factor binding
protein, CBP) & T4l % s 1/ ik A3 9 X (T CF/
LEF)4:i &, 225 Fra R4iMig e T 40
PERETEIA (s 53, Foid R0 T 1 R AT, M, 1E
IEH BN, GSK3B-APC- AxinK A& S &1k
FRAY.B-catenin 4 I P, 4 +F4H M0 N B-cateninfe i .

DA 5 5SS 7 % BH B-catenintE H C CYM M 1 g 2%
Fgn otz N RERRIE, R LS HRIESHCCET &
AL iR R/ RIGEK . HeRe 5 R BV
#. [}, B-cateninf@ FKIA 5 CTNNBIZE A S KA K,
BRI /3ITHCCHI A CTNNBI R A FE R, ST
B-cateninid £i&, i HCCK 4. HCVH] LU#E L 5 FmiR-
155RIBEIHEWntE 5, FEB-cateninfEi% W AR AE T
YNMIEEE, IS FHCCRAE, A MR M Wnt3
EAERZHHCCHLA T BImEL, HLEMIRNAS
LA N RWaBRIAMHIHCCH B2, WmiR-
1247-5"%% X #ARR T WatfR 5 HCCRAEH K.

{BEAER IR, A=A WntdE 53R 5 7R
BEHCCRAZKJE, i H T 240 WntSafEHCCHL K
Fik, HWnt3FE Ak 2 700K, HohLi ol giidid 4k
2 WWntfs SR EEIEHY, - WntSatfHCCR AR
HHIVER. [RIINF, APCHEAA A S PE 5 B-catenin/K~F-, %
Yef¥B-catenin/K VA HEAEH], Zhd K APCEE/EHCC
B RA. — T M R, APCE RS 31 F JEAL
HHCCHK L. HAau 75, fEHCCH L
APCE:K 5 311 B W B Ak, RAR [ AP CHE R G4
MAPCHEH, BUFAPCE KL T, B-catenin/K-F-TF
5, P SHCCR A, AR I, LncRNA-HI19REH
HHCCAHfIHepG2 1148 7H, feitHep G2ANII T, HAHL
il o] e S HH Wotfs S IE A X 28 FRTA, wHAan
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22 JiWnt/B-cateninfs 5 4% T8 H 1UHE R 2540 7T LAY
HCCHE[FiRT T St 7 1A,

5 WERAF-«BIESHKRSREE
Y R VEIT & 2 SBHCCR AR E BRI, AT
RS EHC C KA ME R E L R, =K1
-kB(nuclear factor-kappa B, NF-kB){& ‘5 ¥4 Sl i & e it
HCCT 1 8 23RS,

NF-x Bf5 5 ¥ 518 % & — 4 = FE OR <7 i b4k od
B, B S AE RN R R R I, AE G BN SRORE S N AR
kR SEA PEAE ], ANF-«x BF G SN IELL R p50.
p52. cRel. p65(tHFR ARelA)HIReIB, 735 FINFKBI
NFKB2. REL. RELAMIRELBI}E K 4ifdt". &K
V) ] 2H G B RIS B YR — SRR R FEAE L, LR i LI
NF-k B A& p65 -5 pSOLL K ) 95 — AP, NF-«B
I F(inhibitor of kappaB, IkB)s&—ENF-k Bl
®H, EFHER A SR IkBas kBB, IkBA. IkBe.
[kBNS. Bcl-3. kB¢, fELAMHESEIHEEIL T, IkBa
HNF-«xB& &, PRSI AIZ N SDNAZ G, &
HUNF-« B& 5 7% Sl RS AR AE S 0E SN i i A,
TEWREE MENEZHE. MIBIRSEA F (tumor necrosis
factor, TNF)AI 542 (interleukin, IL)-1%54%-Fh 4 5E K-
FRIRESCR, BOETBISHEF (1B kinase, IKK), I 14 TKKCKY
Ik B} 22 R RIR I (Ser32 S er36) iRk, fii HiEidz
KRR, I B N F-« BEE N PRAZ, 0 R it
PRI 5.

JEUEE S5 R 400 B ST P s (A Y R B 5 B, 7
JH- 4 2 fe BIHC CIid 2, iZIm B% KB 4 T NF-x BAI
TNFo#IA S AT I, MR L9 BIHC CRE M
JENF-kB. TNF o1k 7KV 525 390, Folf A0 37
TR R FRIA SHBVIEGL T A K, $&/R~NF-xBifl i
HHCCKRAE. REXRZ /%Y. R, NF«BEH S
S AN S HSHCCH & % Mg i R 0E, EAHCC
B O, HH 48 B 1 f¥(matrix metallop roteinase,
MM Ps) A& B fif 240 Jf &0 52 o3 (1) =5 B0 o2, i JRd 1) 452 28
R R OCE R, TangZ i@l 26 KB, 14-3-3pB
HEAHCCHL I RIA AT HUE NF-«BfE 5, M
ME—2 EIAMMP-2AIMMP-9f) £k, (2 EHCCI%
¥, $ERAEIRYT BRI AN F-« BAE 5 18 B S AT
IHFIHCCH . KR BRI IN N ZHCCI EE G
KR 2, SHCCHIE R A G, HALHI T ae 5 HuE
NF-«Bf5 5@, W3 80U0E W & A KK 7 (vascular
endothelial growth factor, VEGF). HiZ4iatb & A
-1(monocyte chemotactic protein-1, MCP-1)id ik, {3k
HCCRAUANELFE,
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6 VEGHSSH B
VEGF(E 5 ¥ T 10 I A2 00 0 8 1M 85 A6 1l 1 58 2208
%, Tt HFerrarafHenze | H3% 7E 4 TR JE V.40 o
RIL, BRI KR 5 B VEGF-A, VEGF-B,
VEGF-C, VEGF-D, VEGF-EAfi5#% 4 K A T-(placental
growth factor, PLGF). VEGFi#i{ 5 VEGF3/&(VEGF
receptor, VEGFR)45 & KA4/EH, VEGFRE T Fs = IR &
¥ R, FEAFE3FZEA: VEGFR-1. VEGFR-2.
VEGFR-3. VEGFR-1HIVEGFR-2 ¥ E&iALE M N
YA, 11 VEGFR-3 3 B IA 7R AR 4 a7,
MHCCIEA KR, FERKERASMEFRYR
BESE, LR RE I A A BRI S HC CAE K 75 22, AT
TE RGO 53, RS A g LA A Bl ) O B O 1%
KF, B4 5 R F(hypoxia inducible factor-1, HIF-1)F]
)43 A4 HIF-1oFMHIF-18 — RALIE LN 145 &
F|VEGFHR, 73 VEGF Bl iE, iHILIVEGFZ,
A FIVEGFR-1MIVEGFR-2, 1% % 2415 55 @K, ¢
fEAN MR RS B A M T R, A5 O 5
RKI, HCCAHL HHIF-10fIVEGF = E XL, HP#E
RIEMG, HE 0. BRI, IESE [ HIF-1
FFVEGFRIE. THASRIHCCHI A+ 1) 5%
(A Sp1 A1V EGF ik 7E % 55 B 2 I 8] HEF2 38 %7
e, YIRS AT BB E T (A B S R 7 Sp 1 R, HEIM
EHFVEGF#G 3. 4 R HCCH B M EEIE K,
VEGF-C/&HCCk 45582 [T e R =, VEGF-C
5% AVEGFR-345 & ek A 2T i, FEHCC
MBS B G R R, M FAVEGFRIZ,
AT DA S A HIH C C Y0 i 38 4, $2 7w mT LLE o BF 72
VEGF(E 5@ 4575, HHCCHE MRyt . H
T, & BEWTVEGFRH AL [ 2 & iR e C& T
ZRHTFIRIR, AT KHCCH AR B kw3, kK
TR, FERCAE ST 29k E A8 FH RE A 2 HCC
BRI, P B R

7 PI3K/AK/mTORIS S Si& 1

PI3K/Akt/mTORYE 5 % 3 B A0 175 B R e AL 3 3l
(phosphatidylinositol 3 kinase, PI3K). & [ #/B(protein
kinase B, PKB) X ¥R NAkt. WHILFYEIHERHLEA
(mammalian target of rapamycin, mTOR), HA/E4H4:
Ko AU AR0E BRI i 245 5515 2 E1 B4 g
IR A AR . PI3K fp 1104 I A p8 51
LR, 2 BRI T2
£ (epiderma Igrowth factor receptor, EGFR), RTK, c-Met
SEHGER, R4 R BB E B LEE-4, 5- BRI
(phosphatidylinositol-4, 5-bisphosphate, PIP2)F=E 5 —{5
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{EEIRMEALEE-3, 4, 5-=#E& (phosphatidylinositol-3, 4,
5-bisphosphate, PIP3). Akt/&—Ff 22 2 R/ 2 F t L
Mg, fl4EAktl. Akt2. Ak, JEILJE IPIP3H L sE4E 5
AR -, e Tl T JUTLRR K 0 1 YAy 1 B R A T, 1 —
OE T RN 73 F mTOR.

mTORJE— e RS I 8 L, A3 EE
HAYmTORCIHMMTORC2, mTOR Ll 45 p 70424
R EI SO LA EAZ B K FaedS & A 1B R E A
A BRI AR K, PTENR %38 B8 A4 2L 8], AT A
SRR PIP3 B L G Mk 1 5 Akt 1, K 7™
F W], HCCHE FFPI3K/Akt/mTORAE 5 i I 47 E 0T,
24 HAIHCC PTENAIEMIMTORE#IA. Bassullu
LUV R B, SOPIHCCHEE H A # A PIBKRIE,
30% mTORZEZLFAME, 56% PTENILRH Bk, FRER), T
BRI R I, 4171% HCCHZUMAKTRIE, 77%
mTORKIE, MEREREZE R TESHL, HEHN
IEAHIR R R, S 98995 5 ] Rl 1 SR PI3K/A Kt/
mTORAE 5 Sl L BEHCCIE IR, B9t &K I HBXAE
fRHEHCCAN M8 A 1 (Rt _E P 13K M AKTERIE. A
A X LT 5T #R FR R PISK/Akt/m TORIE B (380 7] BELE
Dige FARHCCH#ERE. H T, PI3BK/AktmTORFEHCC
HOE )V BOE I 4E AL R 8 AT AR SR, Bl
AR S NN — A BRI, S
A A= K A1~ 32 44 (cellular-mesenchymal to epithelial
transition factor, c-Met)FfIEGFR% 14 ik, 70 &I,
2180%HCCHEF c-Metid ik, [FF, H£150% EGFR
FALFATET, c-MetFIEGFRIB T 5 Hl A 45 & 5 o
FEPIBK/Akt/mTORTE A I H A5 55 Sl A~ FHCC
KA, IR, —FhE T EGFR (35T 7L 1 52 R B 1) 7))
P 85 JE M IE SEAEHB X _EAFAE BUR A7, I kAT K
PR I AR B B2 AL T A AR 1T c-M e t A AR S5 e o0 1) 751
Tivantinib H Al i R 13655

8 HedgehoglSS#: SR

Hedgehog(& 5 T IBER AEWT T MR R I — 2% =i BE
PRSP IS 5@ s, ZE MR R LR R T
THEMAEH, Z5MAK. b, M E AR
AR N2KHedgehogi® % Hific Ak . w5 HF 2 115244
KL SR IR = 4 UL, B e — P o il PERE R 1, 43
1 9Sonic Hedgehog(SHH)E i+ Indian Hedgehog(IHH)
T HADesert Hedgehog(DHH)E& 1, 7£ N4 AIAfF
Flk % R SHHE H; ¥ E H 2 A HPatched(PTCH)
Z A FISmoothened(SMO)E A 4L, % #E5% K F
Glioma(Gl)&E A XK EA AL, 77 NGlil. Gli2+ Gli3, #iE
JE GG N4HIAZ N 2 5 % 50, G130
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NF-«B signal
Wnt signal MAPK signal patr]\(wayg
pathway pathway PI3K/Akt/m TOR TNE
signal pathway
Wnt
EGFR
Frizzled LRP PI3K ——> PIP2
3/ MAP3K

Ras PIP3

l

GSK3BAPC Axin

38,
B-catenin pate

MKK4
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Hippo signal
pathway

-1

CD44 FAT4

SAVI

»
RAF AKT ———> IKKS MSTL/2
MKK7
AN
MEK p38a l
INK LATS1/2
B-catenin ERK1/2 mTOR NF-xB IkBa
/NF-KB / \1
S6K1

Gene IxkBa degraded

expression Heoats \_ ap

B-catenin €patoma

cells

1 BOEESRSEREIVEEIKAR. MAPK: 222505 LE FSHE; NE—«B: ISR T —«B; TNF: MUBIHFER T TL: F4M3%; TRP:

fEE AP ER; EGFR: REZARKATFZK.

FlEEE IEH IR, Hedgehogls 5@k AL T AR BE
IRZS, A b B = SHHEC A, I PTCHIEL
SMOZ, &, $MHISMO B VG 14, I I 5 [R] (1) 2 3%
2457 3 AR R T B AN A 2 A, 4@ L 55 4y
W E i B S HHAC A SPTCHES &, gt
SMOZE AT GLFHIHIE F, eE Gk N 40 k% A 44 1
WO R [N )3 Bl S

I RIS, FEAEERR A RES TS Hedgehogls
S, BRI E, 5EFEEZEHCCHIR
A, SHHYE N G shisis i i, 4 2 Wi 7 R3S, SHH
FEHCCHZIZn M £ I m Rk, HE WG, H
SHHPEC A4 BT 751 8138 Rl bk S HHZE [K v 5 R HC C 4l
M AR IEE S A T, BeAh, B 5T RS NE B R Ui
MG A ZKEGLURIG 2 7] A8 i (i 3k 41 i b R - 18]
JFi 4k (epithelial-mesenchymal transition, EMT)A1_L i
MMPsFIAEHHCCREMFER, X 5HAME 55 58
FEHLHZ AR, GLPTEATFEHCCHUS 1) — i E
BLRbR. LB FAE— PR SE T Hedgehog 5 il %I
TETEAE FEHCCHGFE AN 4% )7 T R A B .

9 4510

Lk BT, HCCR— N2 R RS, Z@ATEINE
SR AR, i B REMT AR ORI 2E 5lks
5 THCCRKMIRIE, AXHIBAT T MAPK, Hippo,
Notch, Wnt, NF-xB, VEGFAIPI3K/Akt/mTOR, Hedgehog
X\ G5 5l SHCCHAHIC M. IEHEOLT, Ko
15 5 8 I AT T o) 5 T 20 B P 1 R R AN AR R B,
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28 TS A R B X L (5 Sl R, E AT
DAEMMHCCHIMIG T, 238, ¥efs. W55k
FEEANFIE . SR SEBR 40 P (5 5 e S IE R 2%
FH R, AZBRANMESEA D TR, BT
B ZAME T H H BUE SR 2 AR (D). B, B
BT HEWAT RN ARKE, BHE NS G
HCC&E 5 e il B (W 5T AR A, T RE R HE— iR
NI TS 5 e B A IR A A R Jee v 1 AR
I TR, IR 545 500 1 TR AR LI 2R DA S A
HCCE pad R rh LR . ARSI BT FOR A B T
FATE 28 T IEHCCRY A A R AL LA K 4 B 2% v
FEMHCCHE AT i@ 1e, AHATT RE AR AR R A
¥, S IR S AR IR L AE.
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