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Abstract

AIM: To investigate the effect of all-trans retinoic
acid (ATRA) on the differentiation, invasion and
metastasis of liver cancer HepG2 cells.

METHODS: After HepG2 cells were treated with
different concentrations of ATRA, the prolifera-
tion of HepG2 cells was evaluated by MTT assay;
anchorage-dependent growth was evaluated
by colony formation assay; AFP secretion was
determined by ELISA; the transcription levels of
Nanog and MMP-9 were assessed by RT-PCR,
and their protein levels were assessed by Western
blot; and cell invasion and migration were evalu-
ated by scratch test and transwell assay.

RESULTS: ATRA suppressed the proliferation
and anchorage-dependent growth of HepG2 in
a dose- and time-dependent manner. ATRA in-
duced cell differentiation and decreased AFP se-
cretion in HepG2 cells (both P < 0.05). Treatment
with ATRA down-regulated the mRNA and
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protein levels of Nanog and MMP-9 (within 24
hours) in a dose- and time-dependent manner.
In addition, ATRA could inhibit the invasion
and metastasis of HepG2 cells.

CONCLUSION: ATRA may induce cell differen-
tiation, reduce cell invasion and migration and
down-regulate the levels of Nanog in HepG2 cells.

Key Words: All-trans retinoic acid; Liver cancer;
Proliferation; Differentiation; Invasion; Migration
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BmE
HEY: 35T 4A R X 4 P 8 (ATRA) AT % 28 i
HepG2 89 ¥ 5 2AAE A BAZ 2 32 45 09 % 7.

Fik: MTTi 0 2 ATRAXTH % 40 e Hep G2
o 4R AE R PSR B R kA M ATR A ST
HepG24m it AR Fikk & K AE A, ELISAEA
M ATRAYE A 375 HepG2 AFPA- i3 89 T 4L;
RT-PCR#& M ATRA*Hep G228 IEMMP-9 %
Nanog#mRNA % ik 49 % "%1; Western blot#n|
ATRA*tHepG2 2 EMMP-9 & Nanog % & % ik
#95% 7%); Transwel & R J& 52 o] 3 542 2 &
A AR 0 a.

LR MTT# 2 FATRAFH AR S 3E FR AT
Jtm leHepG24m i £ K, 2 5 & F= B 18 4R #t
M; ELISA R ~ATRA $HepG22a it 54t An
B, EREAT @I T K AFPY 2R 2T
M(P<0.05); P 75 It R R A A
ATRAA 2 9Hep G2 % MR L&, 12 22ATRA
RE, AHBRELEE LKA AR,
ATRA £ B 18] Z R FAR UM T i Nanog mRNA
B G e Rk, FAE24 h 2R EARBUE T A
MMP-9 mRNAZ % & & ik ; Transwell 52 5 F=
R 52 e 25 R B ATRARE 47 5 HepG2 28 fL 64
eE Tk 1l

#£18: ATRAT#H FHepG2%m i 51b, B1i%
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;{1 A aiTRA HepG2#91& & it A4k 1, 5T FiRMBTamle 20 uL MTT, B E4 h, BUH96FLIR, FFERREE IR,
;;g;mw ﬁ4&iﬂ%£§Nanogé@ﬁilAﬁ¢§‘] B AALIIA100 L DMSO, & THEK L4710 min, B
fe i B Nanog#y  JE A9 B 89, FRAY 570 nkr i O B (A ) .

B, HE—F R
Pl ATRA Z % i
TN BT
iR AR
ik B % 9T A 9 0
B 4, ¥ ATRA
W AE R HLF
A B SHAEN.

Rt &R YRR, PR, W L R T
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J5 R M P 440 s i e L LS T R 2 —,
BETSAE BT AT ST g v 8 55347, A BRIGAEL)
600 000 A\ FE T HF3t", Sk ppiRs 4 it ok 7 10 %
SARIRIRE T, RN EBERG S R s vEsa . R
FH 534155 3 700 R A7 R 4 6 358 7 543 1 5243
TR, A8 1 H N s S B R 1, A
B ERIT IR E . MR R R SR, 13
L DR A T R 40 i 122 28 BT B T (K AR 2R AT
A, BRAR IR 4 AR 28 BT Rk wT 4 bR
R 5. ATRAJE H i A 1F 5 5 2 — il
Sk, OB A T S A s 44k, H AT
WFFCAR I, b A — 2 S g v bt 45 G
B[4

1 #RIRSE

1.1 A# N Hep G241 Ml - g A2 g B
513k, ATRAI H SigmaA 7]; RPMI-164017 775
& H Gibco A Hl; /N ML I F BTN DU 275 A #];
NI AFP ELISAIR A &0 B T L R}
W) F, RNASGIIBevE th Je sk ARk i A =]
A RNASRBCA G 5 b 50 AR 7 2 A
Nano gtk KMMP-941 1A HEP-Tomic/A #l;
Transwell/N % H FCorning /A 7] ; MatrigelJi it
JKE H FBD 2 .

12 7%

1.2.1 smAasEFc: 100 mL/LF A 24 3 1)
RPMI-164085 773 7% 737 'C, %50 mL/L CO,
(IR R 7R A .

1.2.2 MTT: HOEAE K A0, e v 10
BEAN A, WO A AR, T AN v 4
X 10*/mL, LAEFFL200 pLEEFRT96 LK, £76 h4l
JRLIUEE I 23 S NS [RIVR B I ATR A, 28R4
(1 umol/L 10 umol/L. 100 pmol/L), ¥ %%}
A MAAFAEFL0. 1% DMS O, = 0 I 41
IONHH [F AR RS ARG IR A, Rk R w5 AL,
Iy REFE24 ., 48HI1T72 h, B IR LRI AL NN

1.2.3 Fom 5 35 ik BORAA K40 i, i
TH AU R 0 P, WRAT PP A0 P, TR A vk
FE 34 X 10*/mL, &AL T mL40 e B3k, £56 h
A0 BN HE IS 23 MDA [ IR FE R ATR A, 29K 5
J3(1 pmol/L 10 umol/L. 100 pmol/L), %¥ X}
WA I AH R AR e A G R 38, Rk w3/
1L, E37 'C, 50 mL/L CO 574 h 4kl 1 3%, it
HEZH TV 1501~ LA - 4 i 141 B4R 7% I 45 SR BE 5%,
296 d, 1F 3 E 5 BB N s .
1.2.4 ELISA*# M ATRA®HepG2 & ik AFP#)
LAGHELS %ol R RF S (e S TR Tl N
K FrE i 2 IR N8 pg/L. 4 pg/L. 2 ug/L.
1 pg/L. 0.5 ug/L, 735l B F AL, ARk LA
DUFE AL, 25 A FUINRE S MR 50 pL, ARt fL
TNF B AT IRRIE B 50 pL, FRIRE AL 2GS IR,
A ARREA0 uL, FEONAFIIAE SN 10 uL; FARIAE S
FALRBAN AL, ERESERUG, KRN o, &
THRAWDMIEE T, FRRERT37 ClE
AR E30 ming F5EWAK, BEAL IR R
JE DR 30 s, FRT-URs, FIE4Un T, &
K5, M BAUIMABESR IS0 uL, 27 FFLER
S, B SEEhIRA), 37 Claih B A E 30 min;
FERWAA, BEFLINWARRE S5 VB k230 s, W
FURg, LR, RS, M+ Bk
I GLAFRIASO pL, B WA 7B50 L, 4248
PR, 37 CREE 10 min; HUHEEFRR,
FESLINAZ IS0 pL, 2Rk B (I 85 (657 %)
o), DA AfLIAE, TRgbR F7E450 nm
WA A LA A,
1.2.5 RT-PCR: Nanog324 43 2H: I IR (&
0.1%DMSOM R FR4k); 2 Al (s8R 7R 4k);
24 hZH (& E M1 pmol/L. 10 umol/L. 100
pumol/L); 48 hZH (W1 pmol/L. 10 pmol/
L. 100 pmol/L); 72 hZ4L (£ % N1 pmol/L.
10 umol/L+ 100 pmol/L). MMP-95L 5 7341: 24 h:
EA . WAL 1 pmol/L4L. 10 umol/L
ZH. 100 pmol/L4H.

5%t 2 8 GenBank i K 341 ¥ i1, #E1
Uf JiBlast, LEXTES 5 H IFEAHRF (R L), flife
RNA; Wi#55%; PCRY14; 20 uL % W A& &, Master
mix 10 pL, ddH,0 6 pL, 10 pmol/L{{JPCRY4% 5
LRSI 1 pL, cDNA 2 pL; % 5N 4 E
F: B-actin: 94 “C, 5 min; 30MPCRIFEIF(94 C,
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Kz, & 2R IAPBRWITRMIEHepG28Y 1. BTN 3383
Wi £ E
AR SR ILATRA
B B LR

HHE S5l BRNBRE(C) FYKEbp)
B—actin F 5'-ATCTGGCACCACACCT-3'

R 5'-CGTATACTCCTGCTT-3' 54.8 837
nanog F 5'-ATGCCTCACACGGAGACTG-3'

R 5'-CTGCGTCACACCATTGCTA-3' 51.9 369
mmp-9 F 5'-TGGGCTACGTGACCTATGACAT-3'

R 5'-CACCTCCACTCCTCCCTTTC-3' 48.8 165

30 s; 54.8°C, 30 s; 72 C, 60 s); 72 C, 5 min.
Nanog: 94 °C, 5 min; 30MPCRIGFRA(94 C, 30 s;
519 C, 30 s; 72 'C, 60 s); 72 'C, 5 min. mmp-9:
94 °C, 5 min; 30/NPCRTE#1(94 °C, 30 s; 48.8 C,
30's; 72 °C, 60 s); 72 °C, 5 min. HL¥KJ5 174 ]
H 2 HL Uk B B R 7 BT (Bio-Rad, USA) K Im-
age-22007> 1 ¥ (Bio-Rad, USA)HEAT 440 #T,
LjB-actin KRB LLAEAF hNanog. MMP-9/¥]
AHXS 25 He
1.2.6 Western blot: Nanog=36 43 2H: ¥ @ xt fe 21
(%70.1%DMSOM I 7 4);, T HHAGE I
F4l); 24 WA (ZWREHNT pmol/L. 10 umol/
L. 100 pmol/L); 48 h4L(Z¥KJZ A1 umol/L+
10 pmol/L. 100 pmol/L); 72 hZH (&K E M1
umol/L. 10 umol/L. 100 umol/L). MMP-95£
¥4 24 h: A4, 1 pmol/L4L. 10 pmol/L
21, 100 umol/L41.
REAEETEAE S, € mA L
FEE T IF1TSDS-PAGE, # & 1 #|PVDF
JE, AT G G50, B RZK e 5 s % it
MGGk 412 h, 43 A BiNanog. MMP-9
B-actin{ A4, 4 CHF 711, PBSULIE S ITHRPAR
TG, EHM A3 h, 5 IMABCLA G
7, XE& e A LI, S5, . Tmage-22004)
BT8R 52 Western blotZ&415 [ 2K FE A, 5 B-actin
IR PEAL A HUAEAE Ay Nanog. MMP-9 AN & &
1.2.7 XJE =3 %R FL2 X 10 Hep G241 il $%
FiAE6FLIR, HHLRE IR 2 90% Ml AR 4. Fl i
TR IR I3 K, NN EE IR TG I35 5 57 3.
F110 uL Eppendorf TipfE4 fti Ry, A&
1% 00375 55 FE P A0 A3V, I HBE 25 1% I
TEEEFEIE, IMAASFRFE (O umol/Ly 1 umol/L.
10 pmol/L. 100 umol/L)JATRA, i A37 °C,
50 mL/L CO,}5 7741440 h. 24 hIUFE, 11, TH5
RRIEEES, LLRINATRAZL A, 3E47 4110
bhAs.
1.2.8 AR9l2m A2 2 52 30 ARANAH AR 28 50 36 K

www.wjgnet.com

FTranswelli5F8M, TR AL FAER A 1263
mm, fL158.0 pm) 2 BRI, HARII TR
T4 CribfitMatrigel, £:4L50 uLIMATIA ) Tran-
swelllRZ8/NE & FLIN B, KRl E 137 C
I E . > EPBSIEVES AL, H& AWK EE(0
umol/L. 1 pmol/L. 10 umol/L. 100 pmol/L)ATRA
(14T L7 5 7 s 4% He p G241 PRGBS, 41 ik
JE41.0X 10°/mL, 783 A &AL s, B4l
100 uL, 7E FZE A S 100 mL/L FBS4& 55 9%
%500 L. FAFLERIIX, 37 °C, 50 mL/L CO,
% 524 h. B AT FLIEIE R /N 5, PBSYERREL
W, 4%Z% 5K HEEE 2 10 min, FIMRFEE 0040
JEIE - Matrige URIA(Z 22 40 i, NN 46 di g
(0.1%) 44720 min, PBSYE23, Wids: M LL. LA
20015 i £ PR P42 28 22 B JBE N 2 10 119 40 e %% B
% /b [ W iR 40 A 22 e D) 1 K. BENL T 2L
104N VLT N IR 4 B 8, V1 57 B AT B vl 2%
GIHT, CARINATRAZL it i, BEAT 40 10) b, s
3K

Bt AbPR RJTSPSSI3.04 248 A AT
2EBLALPE, SEE6 AT A9 K Hmean £+ SD, 524640
L5565 HEAL 1) DX FH AR 56, P<0.05 0 22 54 Wi 3

2 R

2.1 MTT ATRA 1 umol/L+ 10 umol/L+ 100 umol/
Lo 54 F T FH#EHep G240 924 hy 48 h. 72 h
Jii, FoA s34 %25 O BUAL W2 T F%(P<0.05,
F2). WAL A O AL IR 2= S e g2 s
X (P>0.05). H:AH100 pmol/LI¥J ATRAYE FIHepG2
172 h Ay ft F W 5L, 1 pmol/L7E24 h A, fH
FREANH . U SR S AT R A BB AT R
HepG2 4 i i 44 %4 R

2.2 PR FHEHep G241 L AE -6 d
A LLJE e B, (HATRAAE RS fig 4 o
TE ik, HATRA R HEIFE L 5 AR 0 A
5%, 100 umol/L ATRAEH J& JLF 7 b A=
£, 1 umol/L 10 pmol/L ATRAEH 54/ m] W,

B EMEBEFT
MY B — W
) Bk S 4m BRI
34 Fo 5 5 I G m
A, BARE
1 &SN
R,
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LGRS ¥ & 2 ATRAXIHepG2/BRIEIEAEIBVRZIE (mean + SD, As,fH)
PN A )
ATRA 7T i § i
ﬁH;I;F?;t i‘jf;’t{’ﬂ\ D48 ENRA BIRA 1 umol/L ATRA 10 umol/LATRA 100 umol/L ATRA

| W SR AL :

wrm s 24N 0.769 +0.009 0.769+0.010 0.767 +0.006 0.683+0.007° 0.384+0.007°
#1. Nanog# 4 #F  48h 0.970+0.008 0.957+0.010 0.813+0.007° 0.693 +0.008° 0.341 +0.006°
HHepG24-1L 8 72 h 1.099 + 0.005 1.094 +0.009 0.877 +0.023° 0.713+0.006° 0.274+0.011°
— N 45 4%, ATRA
T M AR 3 A BT
HepG2W 8 £35.  9p<0.05,°P<0.01 vs ZEINRAE.

R 3 ATRAXHepG2/BEAFPDILEYEZE (mean + SD, ug/L)

byl =ENRA 1 pmol/L ATRA 10 umol/L ATRA 100 pmol/L ATRA
24 h 24.075 +0.009 24.022 +0.006" 23.616 +0.007° 16.951 +0.007°
48 h 24.311+0.008 22.606 +0.007" 20.455 +0.008" 16.646 + 0.006"
72 h 22.317 +£0.005 17.920 +0.023" 15.062 + 0.006" 16.468+0.011°

P<0.05, *P<0.01 vs EWIRAE.

1 ATRASYHepG2/RiR4ETEMRIIE <A DBV % 100). A: 23 FIAFHEZH; B: 1 pmol/L ATRAZ; C: 10 pmol/L ATRAZ;

D: 100 pmol/L ATRA%H.

ETLFE(KEID). £HIATRA T M Hep G240 4
WA KRR

2.3 ELISA ATRATE I 541 i r b # v,
AF P43 i3t ¥ It Ak 3R B0 1) i K17 2 ARG R 3,
HAH N AR EE 2 ) A7 35 1 25 R%:(P<0.05, &
3), HICHRE-IN (A28 BN, B ATRAG 75
HepG24i M 74k (17 .

2.4 Nanog# i% K- ATRAYEH T-HepG241 115,
L3 (xR 2 HE 4G, NanogfimRNA K 2 (£ 1k

ST [R) SR BEAISE T R (P<0.05, [#12, 3), JEi
[ -3¢ o A AR

2.5 MMP-94&. ik K-+ ATRATEH] THepG241 fii24
hig, 52 AR A, MMP-9[fimRNA ¢ &
Ik S IR B AROBUE  [%(P<0.05, K4, 5).

2.6 X FEI LI 24 hfG, ATRAKEE
Hep G241 M 4153 il 48 % B 2% U0 FA RIJRER 25
W 48 55 (P<0.05, [El6), KW ATRA ]I A
JriHepG2 4 fiiL # fig
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FRnKE, 5. = RIVAPRWAHEAIRHepG20V DML, B2 T8I0 3385
OZXENEA mzA s
B-actin  1.27 = 1 pmol/L i ATRA # #F
= 10 umol/L I 40 Je % Hep G2
Nanog ;.| . @ - — M 100 pmol/L a4 3% 5 5 e 4F A
o b by b BAR R A0
2 0.8 b b oy, JFEARITT
= ATRA L i % 2m
B-actin"fjJ 0.6 b Je LA AR
Nanog = . Nanog#9 5& ,%’a,\ A
2 0.4. ATRAS 77 IF 2t
s —FRETBR
= RIE.
B-actin
Nanog 0.0
24 48 72
t/h

2 ATRAXSHepG24BiENanog mRNAZRIABISZIA. A: 23 X IHZH24 h; B: 754124 h; C: 1 pmol/L ATRAZ24 h; D:
10 umol/L ATRAZ124 h; E: 100 pmol/L ATRAZ124 h; F: 23 FAXFIAL148 h; G: 714148 h; H: 1 pmol/L ATRAZH48 h; I:
10 umol/L ATRAZH48 h; J: 100 umol/L ATRAZH48 h; K: Z3 A% HEZH72 h; L: {EEZH72 h; M: 1 umol/L ATRAZH72 h; N:

10 umol/L ATRAZH72 h; O: 100 umol/L ATRAZ72 h. 'P<0.05, "P<0.01 vs 23 % HEZH.

1.04 —— o O ZENRAE
' =3 1 umol/L
= 10 umol/L

o 0.81 b = 100 pmol/L
=} b b
© b
c i
5 0.6 b
©
2
8’0.4’ b b b
c
1]
=2

0.2

0.0

24 48 72
t/h

B 3 ATRANHepG24BiENanogZEBBRIARIFIA. A: =S FIXTIEZH24 h; B: 1 umol/L ATRAZH24 h; C: 10 umol/L ATRAZH24
h; D: 100 umol/L ATRAZH24 h; E: 25X HAZH48 h; F: 1 pmol/L ATRAZH48 h; G: 10 umol/L ATRAZH48 h; H: 100 pmol/L
ATRAZH48 h; 1: 23X IAZE72 h; J: 1 pmol/L ATRAZH72 h; K: 10 pmol/L ATRAZH72 h ; L: 100 umol/L ATRAZH72 h.

'P<0.01 vs 23 FIA FRZH.

2.7 424 F 53 ATRAYEFHepG2411 224 h/3,
22 R PR NEE 211V 4 M B H B e A1)
B (P<0.05, Kl7), FWJATRA R HHI A
HepG241 il i AR AMZ 2216 ).

3 11e

YEFIR(RA) R IR A RAM KRR LN T
BIRIRT Y. Yt R AL I PN N A G
AN, TREEML R RA. RARYERFEK
R AR [ —Fh e vk e A %, R (R
HE TR AU AR K B R IL IR R Th Rk 7 T
FEAEAY. RAGH R IR A 0 245 ik
e AR Mk A ity 3R A1 335 43 A, M IX 3840 45 4
A B AR [ 3 B, R 25 30 A4 3 PR [
LA, H TR AZ AL A WARYE 45 M AR 7] 43
3R B AR Ry A R it e AN [l SR A AR 524K,
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PR R s i T R 280 253 ARRA T 224 kil
FEMAR, It THREE DT I AS|] 43 20 S b 4,
B X 4 R % 4 S 5K 4 R 2 (all trans retinoic
acid, ATRA), 14 e o 7Y f ok e FH 5 DL
R A A W03 P 2 2 1 A% A w5 AR T R 1)
ok H R 32 {4 (retinoic acid receptor, RAR)F14EAZ
WA X Z AR (retinoic X receptor, RXR)BLI M1/
TP RAE A L] AT, (H
KEWFFUR W ATR A ST M8 40 i 7346 () /E
AR . HRTRELEIAT: (DHRASZ A
IR, RASZABIERARFIRXAFHFL, 5 o
B v~ & AMRYAA, AT AR IR S DR, I
I R IR A A RAEAE FHU; (2) % 4t L Jal 3
(P RZ M. KA FFU B, R AT i 40 Mo A=
K, A A ING-G IE K, FEMDNAG Y, %%
FEAE SRR, U5 A MR T (3) iR b s e AN
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W@ R A B C D E
KK AR 1000 b ot
s i 700 bp practin -0
ATRAKSINEFA 200 bp
F AWk
M ATRA 3+ A AT 1.0 1.0
B MHepG289 S o | S5al
k. pte, g 808 d £ 08 b b
E At AR Y %0.6* %0.6* b
Yoo, ALAEM 3
%, R 0.4 S0.4-
BRAR—RW 4 o
HE Z0.2- £0.2-
0-0 , T T T T T T T T
ZEEMIEA 1 10 100 HEMIEE 1 10 100

ATRA concentration(umol/L)

4 ATRAXIHepG24BIEMMP-9 mRNAZRIAHISZIN. A: 73
EIRHIRZH; B: A4 C: 1 umol/L ATRAZH; D: 10 umol/L
ATRAZ; E: 100 pmol/L ATRAZH. "P<0.01 vs 23 A% HRZH.

100

HEMEA 1 10
ATRA concentration(umol/L)

ATRA concentration(umol/L)

5  ATRAXHepG2ABEMMP-9ZB EIZRIAMVELN. A: 731
XTHEZH; B: 1 pmol/L ATRAZ; C: 10 umol/L ATRAZH; D:
100 pmol/L ATRAZL. "P<0.01 vs 23 FIXTHAZH.

B 6 ATRAVEFEFHepG24iR24 hRIFESEL( x 100). A: 23 G IEZHO h; B: 1 umol/L ATRAZHO h; C: 10 pumol/L ATRAZH
0 h; D: 100 pmol/L ATRAZHO h; E: 22X BZH24 h; F: 1 umol/L ATRAZH24 h; G: 10 pmol/L ATRAZH24 h; H: 100 pmol/L

ATRAZH24 h. 'P<0.05, "P<0.01 vs Z3 1A HRZH.

AN T IIKIE. Feng MU HIEATRARE BG4
e T8 0 U RR S MM C27 72 1 41 i 3 THT #5625 0S P
[k, P40 B A I E 5 R T, A8 e 41 i
PAT M SCHE K Fas ANPS3 (1) 4 [ 2 TA 1 i, 9361
bel-2[f13R3E, M3 R T, ARk
B, TGF-Bl&—E M Z UMK E T, IO

RITGE-BIE5ATRAMIZHAEST — & KA. Ma-
saki%E % B ATR A L 15 5 C/EBPB-LIPIHI = A=
SRBEACN UV I 2R, T R 2 W
PG [ TTm] S R e >,

JIt 983 240 L 1 i A A R A i B
JRLDX 531 I 8 40 P I T AR AR, 5 R e A P
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300 -

250 { a

200 -

cell number

b
-
1

b
-
L

SEXMEA 1 10 100
ATRA concentration(umol/L)

7 ATRAYERIFHepG24iE24 h{RZESCH( x 200). A: 28 HATHEZH; B: 1 pmol/L ATRAZH; C: 10 umol/L ATRAZH; D: 100

pmol/L ATRA4L. 'P<0.05, "P<0.01 vs 23 (AR IBL.

(A=K  m BEAR OGN EARANES R4 R, 41
A K RV 7 A S R R R VY R, mT RAARER
JihgRa 20 B 1) 22 AL R B, BRI, FRATTN FIMTT A
S AE 75 T BGE AR I AT R A XA 055 77 T 40
JfL PR AR S A B R T IR RE . 25 K B, ATRA
eI - Hep G2 (1) 14 58 B il Mg A K Re .

AFPRRE—Fi IR iatEdr A, 32 i R = A,
TSR I A 2R s R 1 2 A G T 4 Ji AN
JHF g v 4 b B 3 vy, T AR L RN R )G 43
WU KA FPAE I R R R T T, 5T
i 10 NG s D AH DG, e BEL L s 4 43
o PR, Rk A M B A, B AR AT R .
VEZ 34k S0 N HAFPIIZRIE, Mk, AFP
ST 20 s 5 o A — AN L e SR R, I
IR A [ R Y O g S L S s N
U530 R ELIS AV I ATR A XS e Hep G211 5 5
IIAAE R, S5 SR, ATR AL 40 i 4>
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FeAa sy, HAL A R B 2 R A S 35 1k 22 S
(P<0.05), JoIR FE-IN A1 A H ALY LI ATRAA 75
FHepG241 Jifd 73 AL A .

AR, B “T40H” BIMESHE 5| s
S, DAR 2 B 40 I A 20 43 B AN A,
%14l i (cancer stem cells, CSCs)2~ Ut i& T
JER. BA BIREH ARG fe ) L& 2 W)
AR RE, A IR T R IR RS 46 41 R 5 4 R iR
MIRF SRR, WARD “ IR A4 (tumor-
initiating cells, TICs), 7EMRAI A4 HERE.
R BRSSP ok 1
G B LR JF s A YT P 4 B, g mT
RE AR T I 40 1 (%) 23 Ak A 2 BEL. 8 4
JHL A= ) 27 A R 4 B R i 2 08 T I 4t i
BRI E 1, BT 40 R ek, X
R TAR B W A R, WA
e R] LLE I TR ) R 3K 8 2 T A A R v
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T R A S PR 1T 105 (A ML) P A B 3E 5
. BonnetMDick™ ERFFT b KRB, HAG LIfkx
& CD34°CD38 (1 1 I35 41 i 5E £ oAt/ Bl
RN EHAML. Oct4. Sox2. Nanog. SMO.
B-Catenin. WntSbig T 4F R K I T4 o AH 5%
LA, Nanog. Oct4RISox24 T4k 40 i 4>
AP A 9 2 1) T, LRI 5 B 3R
S SRH R FE P, Nanogfe 4 REIRIG T4
R A BEPE 2 2R, iF 5T, NanogfE
FURIE NG & & T 2RIE, AR T4 1R 4 Ak
PR EA PR R IEP, KN ano g T {4y i T
i M AL I FE bR, Nanog MWL AR50 R Se s ¢
REY), 10 il R b A fr ek, H55%
IR S AR A DA 5P, B 40 il R Hep G2
0 M — bR 1 N JHRE A0 e HLA 1 Br 2 A
(4n Mk, FLAT AL 0 40 e, Ao
R, ATRAYE PO it 141 i 4 fh ot
FE LT 3k Nanog. octd. coAAKIEYY
TNRERY, RIJATRAGE 3R 5 e+ 40 i
SRR O, PRIACSEEG R RT-PCR A
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JEHepG241 il %A Nanog, X ARAVEH THepG2
A5, NanogffimRNA KA J 1 11 455 5L 0 ]
SRR FERCASE T B, Ui T Hep G241 i HH A7 75
JH-9E 40 B, Nanog MY TRk JHHs 40 i (1) %
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i A A LAA R B O 2R M F T8, 40 )
IRE B, LA S 4 s ot i &G B, 5 < i £ 1 il
(Mmps) #5755 Ak 5 G L IR 1452 28 AT
AT A7 KPS Mmps &34 K R B — 418 25
TR A K, Ay T ) 4T A/ o i
Aty 38 3oL Xof A0 A0 JTAN [ s 20 1 2 it i R 42
25, R OCEAE Y. Mmps KR £
B, LRI 224E7, P MMP-9/2Mmps%
erh g BB R 2 —, BRI ATRA R LU
o FECLR 1 g 440 6 0T 440 0 A0 O VI G B e O, AN
0 BEEALG FHCR e 4 i i 42 28 e ) AT WT TR
W ATR A R] 38 LR AS2 AR ML BRAR I P2 fi 762 21
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A 206 3 A I ATR AXS A Hep G2 MMP-9
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BRI ATR AXS AR 28 MOT# fie JJ IR 56 M), SE5
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Abstract

AIM: To evaluate the significance of temporal
expression of NF-kB and HMGBI in intestinal
mucosal injury in rats with severe acute pancre-
atitis (SAP).

METHODS: Seventy SD rats were randomly
divided into two groups: A (n = 40) and S (n =

30). The two groups were divided into five sub-
groups for testing at 3, 6, 12, 24, and 36 h. Group
A was used to induce SAP by retrograde injec-
tion of 5% sodium taurocholate into the biliopan-
creatic duct, while group S underwent a sham
operation. At various time points, serum and
intestinal samples were taken to measure serum
concentrations of AMY and DAO by ELISA and
to detect the expression of NF-xkB and HMGBI in
the intestine by immunohistochemistry.

RESULTS: Serum concentrations of DAO in-
creased with the aggravation of SAP. The ex-
pression of NF-xB in intestine mucosal injury
reached the peak at 3 h, gradually decreased
over time, and returned to normal level at 24
h and 36 h. The expression of HMGBI in intesti-
nal mucosal injury significantly increased at 6 h,
gradually increased over time, reached the highest
level at 24 h, and remained at a high level at 36 h.

CONCLUSION: Intestinal mucosal injury occurs
in the early stage of SAP. Intestinal mucosal in-
jury in SAP may be related with the high expres-
sion of NF-«xB in the small intestinal. HMGBI1 as
a "late" inflammatory mediator may be involved
in the development of SAP-associated intestinal
mucosal injury.

Key Words: Nuclear factor-«B; High mobility group
box protein 1; Severe acute pancreatitis; Intestinal
mucosal injury

Qing BH, Zeng ZY, Wang XY, Luo YF, Li ZH, Zhang XW,
Lu YZ. Significance of temporal expression of NF-kB and
HMGBI in intestinal mucosal injury in rats with severe
acute pancreatitis. Shijie Huaren Xiaohua Zazhi 2011;
19(33): 3390-3396
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03513
HE SR IR 48 (severe acute pancreatitis, SAP)
MRS G R EL RIRHLEI R R 2
JELIE, AET-51K20%-30%"". i S AP K 4 M
B NI 2 2 P SAPRE L) K A E b
4% (intestinal mucosal damage), 1HiSAPFH & I
PRI G, J5 AR 42 5 90T | N 2R G AE (sys-
temic inflammatory response syndrome, SIRS).
2 3 I RERRAS 25 5 fiE (multiple organ dysfunc-
tion syndrome, MODS), HIWAEREEA T HIE
ghpre™. B, TS AP I B AR 4 1)
RAENLE AN B, 5 RIS AP R B 40497 1 A AR
R, Xk S APTI i 45 % L

WF7RES, 1% -«B(nuclear factor-kappa
B, NF-kB)J& 11 R 4 % K7, ESAPAI I
FURI S, fESAPIR A RIELL Ktk
SHERISIRS. MODSH A RHEMEAER, fthn]
AE A2 1 S AP 41 I PR 1~ 2 B U3 A s IV 1) 1
e HE S, BETTES APHEAS 5% 1) 40 I I8 - g 4
90 2% AR AL VR . 30— BT R I, BT
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%Kik 1 1(high mobility group box protein 1,
HMGBI1) T/~ A B B T TNF-a, IL-155 “ 5
W7 RN, B K, DRmgRR h
“WRI” RAEN R, S 5SAPA B J0E ] W &5
B AR BT (05 L B AR, H ATNF-x B
HMGB17ES AP & A 739 72 1A FABL AR
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AR A IR AR, A IR IR
BE— P WFS AP RIS 13 A 877 v 4 EE 8 i 4
RS0 S A,

1 SRIRTSE

1.1 A# i BESD R RL70 L, T4, MERE A,
A JFTHE250-300 g, 1R AV K2 B ) 925 Ly
LA, VERTiiESE 5 SCXK(H)2006-0001. Rabbit
Anti-HMGBI1. Rabbit Anti-NF-kB. Rat DAO
ELISA KiT. Rat HMGBI ELISA KiT. Rat NF-
kB ELISA KiTH B a4 A=) TREAT R
YNGR

12 Fik

1.2.1 %28: 70 ASDKER, FENLGMAEE) 77 A4l
(SEY 40, SAPA, n = 40) RIS T- A 41, SO4,
n = 30). AAMISAL 737443, 6. 12, 24, 36 h
N A BEAT LIS 5 3 S AN IS s 2, AZHFNS AL %I 55
AR A8 6.

1.2.2 #4%: (1)SAPARAIE . BIFIZE 12 h,
ARIR4 h, K 10%7K G IS (0.3 mL/100 g)
JRIE, BETF AR 8Y 6, 2%4% SN &, &0
WAL, IR E R0, K293 em, KX D)IT
HENE I . NG5 A AR A 1) -+ 48 i 07 1] 4k
Bl AR AL TT 1, 15 S 284 Sk 13 oxt
- 48 o B TG 0 D — /AL, Ak B
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FL, RIE(E1A-E). (2)SOAIBAIF T T R4
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1.2.4 F5Aaeml: (1)4 A sl A AR IO Il i
AMY; (2) 8 56 G 2 W B2 (EL TS A% A6l if.
DAO; (3)MIE 5% W FE(ELISAVE) Al /N iz 41
ZINF-k BRIHMGB UK. BUE IR ES cmib i)
— BN L, PAIBYIE, H KA B KT
%, FUE4CR T, HERIFRINO.1 g/ mdig, F4l
ZUEDRG SLBT RO T, N T mLuK A E AR K, 7EDK
IR T FH BB ) 9 2 78 53 0T B 6-8 min, il 1810%
IR, T4 °C L, 4 000 r/min 20310 min,
PEEL WA B ENANEPE H1(0.25 mL/AY),
20 CARHRVKAA PR AT (4) % 414k i (SPIR) Al
NHEIENF-xB. HMGBIZik. A1) A4t
I, 80 CEIRAR rpbpE, — WK a2y, B
KK, 3%H,0, % iR % 10 min, 0.01 mol/Lf
PRI BN Z PP (p HO.0) LB &, TN IE 3 1M
B A A 30 min/5, FHEIN—HI(1 © 100) %
PUKS0 pL, SiEE2 h, ALY Ebrid
H2EPTHRIgG TS50 pL, FH IR B bR 10 B A7
B % TR 7S o, DABR, AR E YL, 1%
ERERWIRG 74k, 95% KGR, TEIRA M, B

ZJ5, NF-x BRARBE 5L, #7 hBHYE, ki
RIS T AN A, D8RR AT 25 A
P, 4 A% RN 41 L scds) ok W5 (L (&12). HMGB1 i
MEEILEE, & O FATE, PR RIA T M, L&
PRGN ML N A5 R, A0 A A i T s34
(3.

{FH & HImage proplus 6.0% 155 Hr
BATREAT 9007, BEAS I A &SR s B R

(40015 BE LIS AT, F2 JEOBUH ¥2% Ji ) e 9 22
Bl AR N MG B PR IL I o, BT
B AE b 45 5 e 20T, /N4 N F-
B p65 1 BH P 2 1A SR T 5 BH 2 40 B ZL(N); /s
¥ 4 M55 400 J LML G B 1 f) BH 1 2 128 SR FH U e o
Pt BT 1) BRI E(LA), R A AR
PR €0 AT AR 38 e 1) 58 B A 4 3 58 Ik ke A
FIME.

St A0 SH0 A Llmean = SDEE IR, K
FISPSS13.04¢ v A % 2H Al AT G vk Ak
B BT PR 2 AN FEAS B B EE 8 SR A
Yy#im) £ F LR FH One-Way ANOVA T,
A M 520 MK Personik; P<0.05K R i12#
FER

2 #R

2.1 S AMYRE AH KR &I S MAMY &
B AR RS2 #4514l MAMYIREE, H4
T2 2 5(P<0.05), HikEAE3 hith S U TH s,
24 hif ik B =, 36 Wi SR R KT (FR D).
2.2 3 DAOKE A4LKR3 hith A1 DAOWK
J 55 K S PRI S ] IR 25 1M 22 D A OV JEE LE 2, o4k
25 (P>0.05), HAR &I AUMLKD AOWKEY)
e AN SR I S D A OIREE, 45 402
ZEF(P<0.05). A2 KR IMIEDAOWKREELE6 hitf £
TG T, BE I IR BT =, 36 his A5 454k
TR EKTEED.

2.3 WFEENF-«BA A 2R NHFHIEELISATL
R AL 4 R BoR, A K3 hy 6h. 12h
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KB R R B A
M T NF-«xB#
HMGBI1£SAPH

2 BRI RENNAE FRMIENF—BEVZRIAHERE, x 400). A: SAPZH3 h; B: SAPA6 h; C: SAPZH12 h; D:

SO%.

B 3 SBARAMSRENNAEBSEMIEHMGBIEVRIAHERE, x 400). A: SAPZH12 h; B: SAPZH24 h; C: SAPZH36 h; D:
SO

i N 2L ZAN F-e B S 34 w8 1 S 2 ] B A%
NI LNF-k B B, A7 G012 Wl 3 1k 22
(P<0.05), 24 hF136 hisf g2/ HZANF-k BiK
JEE 5 AR R (S 4L 1R I A Al LA, o Ge il 2 25 5
(P>0.05). AZLK /MU ZINF-« Bk JE7E3 hitt
KU, 6 hI RUTFAR R R%, 12 hif g R IRARK
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T, 24 hinf 5 A IE KT (3R 1, 2).

2.4 MAIEHMGBL & ik 25 £ /NHEFELISALE
G e A0 25 T3 WoR, AZUKR3 hisf sl
W ZIHM GB UK B 15 AH R (1) SAL ) I) AT 4 EL A,
TGt 24 2 7(P>0.05), HAR 50 Sdl/Mad R
HMGB U By TAH N I SAL Rl i) si 4, A 481t

FEBEB A T e B
BT, Ak E
i — kgm0 By
RET 26y
AR VA B AR
ah, A BT L
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ENIEI= 4R [M5E¥3ER(U/L) DAO(U/mL) NF-«B HMGBI
3h AR 4102.06 + 1513.98° 0.14+0.02 8.88 + 0.29° 0.42 +0.026
S 1617.10 +320.82 0.14%0.011 3.36+0.23 0.42+0.06
6h AE 7610.88 + 4068.27° 0.245 + 0.05° 6.01 +0.52° 0.58 + 0.04°
S 1782.96 + 433.34 0.14+0.021 3.26+0.22 0.40+0.03
12h AE 8005.88 + 2089.58" 0.32 +0.05° 4.26 +0.26° 0.62 +0.05°
S 1886.26 + 463.62 0.15+0.03 3.27+0.16 0.42 +0.04
24 h AE 10525.15 + 3000.21° 0.63+0.14° 3.39+0.16 0.76 + 0.06°
S 1613.90 + 99.44 0.14+0.01 3.22+0.17 0.41+0.03
36 h A¢E 7290.46 + 1231.47° 0.58 + 0.09° 3.35+0.24 0.70 +0.07°
S 1608.71 +349.33 0.14+0.02 3.19+0.15 0.39+0.01
?P<0.05 vs SZH.
FE) N EEER A, BanksZ R FBE > 745
XTSAPEH il E TG, RESAPZIEIE
o e N Pk RGN, AEAEW BEREIhRERAS. SAPR B %
LGS 8 paME/mIEE 4 e s 2 . o pr ' .
b M 5500050 206425235778 55 ) s T e B A 1) B G R I A W A 3
+ +
4 .00+6. 25+337. - T
SH 1834075  2704.33+276.88 SRR ‘T%’E’/‘&"%@K”%E&‘“ 7 ﬁﬁ[ﬂ\%f@
6h  AE  19.75+337° 4939.50 + 1314.53° AN ARG T EU U
S/ 150+083  2713.66+224.58 PR 2 IMUAE, I3 207 A 1 A R I 4 P e
12h AR 862+159°  6233.75+841.81° WL A B A 28 M R, (B STR SR
7 i g VAN | = = Ll — V) 2”
T e
Z .87 +0. 75+ : s b 25t o 22010)
S 1504054  2764.16+325.97 EE%&%D}JF%MODS, PR A
36h AH  175:070  46635.37+9081.32° 1% A AL B(diamine oxidase, DAO)/Z
S 1.66+051  2664.33+277.99 S AT AR T FL B I R Bz 4 i ) 4 i

°P<0.05 vs SZH.

P ZE S (P<0.05). ALK /MNHAHZHMGBIH
7E6 hi TG T, BERT SR B T, 24 h
I I B e, — ELFFLLHI36 hi AR PR R
IR, 2).

3 1fiE

NSy 7E -0 9 R ek R N T NG
W) o i AN s B R, i N AR “ IR
R, AR T TE A A 2R IA 5008 BL B, R
h TSR SR TR, 95% LARAR 0 3, KAl
N2 MR AL % T REA R NARTE T2 )
B A MRS T T, [ N A SO i
YoM RE RAR NI T ZET] P o o o o 1) i e
fif(intestinal mucosal barrier dysfunction, IBD)/&
TR T R 5 RS R B 0 i 3 1k 185,
A B By 1 N A= D N AR A LA 41 21
BRI YR F 1K) D) RE R ARIR, AT 3 04 TR

i, BA TR A I ] B, RN R
JRo B S E S WP IEEE L TDAO
A IR M, S Y R b R Al i =2
4, 4 A D A OREJRE N AL ZARIB . kL
FMAEER, M- DAOF ST s, Bk, 40 il
[IDAOTEMEREE, MDA O e 1] 2 A W figg
R Gh R SE R, T W A L 5 R R kAR
Y RE L s Ty RE RS S (1 i, RS U I D AO .
] T2 I WL 0 ot e T . Sl sz i s, o
WD AOTE M I T = FI A, 5993 BEAS #5 UF 5K 1)
PTG A (RO RBEIR 5 e 52— 3. e o)
I R 50 5348 At T 9 S v, 4R A7 A o e
Jof B Ty e B i 1R B 3 2K D A O . 1% 53R4T
A PR ST 4 AR A1 SR FDAO
TP T SO, AT HE T AR RSB R Th R
Ak, AN TR, ARSI ALK
M DAOWKE6 hivf i 5 SAL RIS s LU, H 4t
S 7E S, B SR IER BT T R, $ORS AP
HEATJE 6 i s R 4f H I S ) P B A7 4R
HLBE I s RE IR, 288 N
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NF-kB/&Sen®s:!" 19864 1 Y AE B S4B 4
L g b R IR e S s 3K R T K AR E S
B FKBJT YIS 5 4545 10— Fofr sy AR ST 1) %
SNPEEE . B R ISP R 8 T NF-«B/Rel
FME, MRPECA G FF FIIA R ] 4 A2 K, —2K
fufficRel A(P65). cRel Bfilc-Rel; o2 fE
P5O(NF-k B)FIP65(NF-icB2). FAI T3 H it 1t (1)
NF-kBJf i #§NF-kB P65, flifE4I N & w2,
Je HOR PR E . NF-xBE B A R 55 1R
WERREARE T, 2502 RER T W
P, AEARSZHIBT, 40 M5 (RN F-e B 5 ] A
FI-k BG4 TGRS, Z RN, 1-«B
LiNF-«Bfift 25, NF-x BREAAN A% 545 5105 8))
T, TATIE N R, INF-k BIANIE 243805
s 5 B B JORE S I Je 2 E 40 1 DG B DA 4R
AT BT 0 Sk SR S Y, NF-we BISO )i, Bl )
PATNF-an IL-1[77 4, IXEe8 (136 2 X A2 it
NF-xB HJ351L. fESAPH, T2 AR 20 2
JEEAMIT %, NF-x BY B 245 0%, X Ui INF-xB
RS 2 R E L VEH. (H H BINF-xBXf T
S AP i JIEL B i 1y G B 405 453495 1) EL AR ML A1 g A
BT

WangZ:U'RIESE, S AP A B 2 40 i (1)
NF-kB P65 1k T a1, 45 T NF-x B 1405,
AR Rl 5B 5 D) B A Fi 45 LD A O BRI, W&
JIEE 5 s Ty e B 43 45 5 ek 4%, $2 RNF-« B3 T
SAPAZ I BF B DI e Bt 10 R A2 R . AR 41 %t k)
ME BRI 2 B S AP K BN 2INF-x B
2k, WoRnSAPK R/ MHAIZINF-«BI¥&iA3 h
I R R R0, 6 hiNf RUTFARFEAIC, 12 hi SE S
BAKAKSF, 24 hy 36 hitf fifE 2 1E K. 4563
AT D AOA M &5 B AZL K6 hif s A FF 46
LA IR R R D e 2 0%, B I R REIR,
J KB 0 52 4R B i w1 n . T DL s, 42
7t (D)SAPK U BHIENF-k B2k (1 B n 51 i
R LR B Dy R (0 B AR A7 (2)S AP &l I Bt i
Dhiie 5B B05 vl e 5 /D W R N F-x BIY 46
S YIIEEPS

19734E, Goodwin" Ve 24 i i v i Y EL
ST R RN E O ED, HEA
Sy 30 kDa/i Ay, & & A, JERILTE R NG
P e vt fl R UK T RS R R AR P T A 44 O i
% % i 8% A (high mobility group, HMG). Fifi J5
FRIMHAMGE— N KKK, HMGHEFEHMGA.
HMGB. HMGNZ %, HMGB X 1] 43 Ay HMGB1
JHMGB2. HMGB1/f: A HMGBZ i [ — AN ik,
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AT ERFEEIHMGE A, F10-15MZ/ Mk
HEH —AHMGB14r 1. HMGBI 2 /A E T %
Fa i, 75— A4 T, HMGB1 Rk &5
YEFFAE SRR, TTHMGB2— [ A IR IR 114
KERIE, FHAL L .

HMGB1 8 & AEh — Tl i s A R 2R
KR 2 W5, SR, I AR AR B,
HM G B 1{E 3G P e 53 MRE I i e 05 25
TEOLN, R “BRIR” RES R FR AT 4121
8 S H AR R R KPRk, BA— e R - 751
W T SR TR, AT B R R WL S R
FE M IhRE, AT A EE L R A R T
UITNF-o RITL-1 55 AH B, & N 5 25 AR S0
ROV ) EEA A, 25 T KREAE. SIRS &
MODSHIR A KL FE™",

AT S B A S, SR H o R s A
SAPKR/NAHLHMGBI#RIE, BorAglk
B3 hiNf /M STHMGB K 5 5 S2H [R] IR i b
B(P>0.05), BEAHFEILK, SAPKR/NZLIZ
HMGBI & IE 51 AW T 5, 6 hinf st B4R 1]
W TFE, 7624 hivf JS08 B im0, — EHEFLEHI36 h

SRE AT VT 5 B[R] - 1) S ARG b 8 o P R0 - R 1
i, 25 TS AP R B KE T e 5 A5 1) 95 #L it
B HHLHI T BE Sl : HMGBI1LL B boxfgLA—Fh
i T3] 4t X, @ 3 nCaco-2 AW b 5z 41 5
M E A HEFGANOS)mRNA [ 234 LLEZNO
0B, AT 8 0022 40 G 1 3 32 2, tof B 2 78 /)N
FRUEE T B m 488 o ] o R P P L i, A
AR R A 2 i R IR B 45 Y, AN AAEINO S 3
DAL B3R 1/ SR P A B W 5% 21, R BHHM G B LA
HMGB1 B&E#Aei i H T-NOM A Jk, 5l
J¥ bt B D RE AR 4k, 45 G BT TS5 T ALK U
FHIBENF-xB1A3 hE[E 250, 12 hif 2 IE
WK, MTHMGB1ZRIATE6 hiff p5 4 FF i W T+
1, 24 hi sk B iU, — ERFSEEI36 hivf s, i
WEATAR TR NF-xB ] BEATE A 52 98 M ok
K¥, 25 THMGBIH AT, v REESAPIE I
PEBEDhRedi it Lur R . R, ZEE Ak,
RE LU BN B RR S 1 RO NCF - B A Al 57 410
HINF-« BRI AL, T “Iaitl” & FHHMGB 14l
FIFHEHMGB LS AL, WG R AR LARHMET « 5
W75 Cmp I AR U BT, e ]
DAVRCER S AP 17 b Ji, FRAR BRI 2 0 MLAA BT it
BRI BRE, NI 23S AP Rl s bt [ Th g, 338 1
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Abstract

AIM: To investigate the effect of RNA interferen
ce-mediated silencing of the DNA methyltransfe-
rase 1 (DNMT1) gene on the proliferation of pan-
creatic carcinoma BxPC-3 cells and to explore
the possible mechanisms involved.

METHODS: BxPC-3 cells were divided into
three groups: experimental group, negative con-
trol group and blank control group, which were
transfected with a DNMT1-specific siRNA, a
negative siRNA and empty liposomes using Li-
pofectamine™ 2000, respectively. The expression

www. wjgnet.com

of DNMT1 mRNA and protein in the transfected
cells was analyzed by real-time PCR and West-
ern blot, respectively. Cell growth was measured
by MTT assay, and cell apoptosis was examined
by flow cytometry. The methylation of tumor
suppressor genes (p16, ppENK and RASSF1A)
was detected by methylation-specific PCR (MSP)
48 h after transfection.

RESULTS: The expression of DNMTI mRNA
and protein in the experimental group was
markedly down-regulated compared to that in
the negative control group and blank control
group (all P < 0.01). Cell growth was signifi-
cantly slower (both P < 0.05) and the apoptosis
rate was significantly higher (44.46% + 5.98% vs
3.74% +1.02% vs 5.07% +1.16%, both P < 0.01) in
the experimental group than in the negative and
blank control groups. The methylation of the
pl6 and ppENK genes was detected in the blank
and negative control groups but not in the ex-
perimental group. The methylation of RASSF1A
gene was detected in the two control groups,
while only partial methylation of this gene was
detected in the experimental group.

CONCLUSION: Down-regulation of DNMT1
inhibited cell growth and promoted apoptosis
in human pancreatic carcinoma cell line BxPC-3
possible via mechanisms associated with the
demethylation of tumor suppress genes (p16,
ppENK and RASSF1A).

Key Words: Pancreatic cancer; DNA methyltrans-
ferase 1; RNA interference; Cell proliferation; Cell
apoptosis; Tumor suppressor gene
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* P RALET A

5 M AR B 74 77
o B 7 E A R
EFmz—, &
A R S 84 19 A A
Fe K R o) ik A
VAT #F %Ay &
12, Azt 7 X
FAN LRI E I
%7 R M.

1-siRNA £ JE I & 20 JRBxPC-3. E3 k4%
320 FIM(AELEDNMTI-siRNA). FAH;
MR (% Fnegative-siRNA)F= 2 & xF B 41
(LR, #3448 hig, R A% LEE
PCR:*: A Western blotik 2 % 4 n 28 &
DNMT! mRNAF=Z & # Rk KF; MTT %
Mo i) 4m AR 913G FA 7 Fy; FCM ik Aa il 2m fie, 8
= VLA F P CRIE(MSP)# ) 5 2
Hpl6. RASSFIAFpp ENK® 2 3T F 3
Tk 2.

ZR: 57 axrBafe Bk, £
B DNMTI mRNARE G Rk EH R FE
BAR(P<0.01); 553540 4m i3 35 PR B % 5 49
#1(P<0.05), 2afi 8 == Z 0] .3 hn(44.46% +
5.98% vs 3.74%+1.02% vs 5.07%=+1.16%,
P<0.01). =axtRaE Mt Raepl6.
RASSFIAFopp ENKA R VAL, m
F Wl tipl6Fepp ENK A B ¥ A B 1,
RASSFIA K R 315 F 34,

L8 DNMTIE W %L TR, firhl ik
M-S m BABXPC-3mAa3g 7, JFaeik F LA
Amie T, EAERAE LA BEpI6.

RASSFI1AFeppENK & F S ACH .

FHEE: BRARBE; DNAFREEF1; RNATIL;
Y ETE; IR T R R

BDR 25, 20, 8%, S, 585, RNATHONMTIE
RN R IR AR B x P C-3IBIEBV R IA BRG], tHERENHE
{745 2011; 19(33): 3397-3401
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0 515

B it 1D 95 R ATt SR B N SR AF T
5 D 2 1 o Bk s R 321K 11/10
J7, JE AR R (R 25 10407, 93 JE 26 TR R %
SRR S AR P (R ST 2 R R
S KRR RAEBAE L TH TR (0 e Ak i
—MNZHE. OB, P DNAF AL
HRM AL AR RAE T EE/EHY. DNAF
S FEA BT DNAF LB (DNA meth-
yltransferases, DNMTs) 5, HHDNMTI
L 11 A R R RS 10 10 FE OGN T2, AR 9T
SR RAREDNM TN THRNA F Bt (small in-
terference RNA, siRNA)FE 2 G N Mg 40 i
BxPC-3, W& H6) 41 M 3G 58 AR TR 52 i, 4R
PRI AE FH L.

1.1 A N JBE g 4 Rk Bx PC-3 8 [ Ei i
A= YW 5 BT A R 1, DNM T 1 LA R [k 1
siRNA i Thermo A &) 114 Jili, DNMTI-siRNA
(AL -5 5'-GGAAGAAGAGUUACU-
AUAA-3". RPCNDNM T 555 [ Bk iy -+
Santa CruzA#], —Hi KK IGIRFEEM T 556
) TREA ] W SR A & IW T TaKaRa A
7]; RPMI-16408577 55, Trizol RNAZ B ik 7 A1
Lipofectamine 2000 T Invitrogen A #l; Wizard
DNA clean-up systemJJ J-Promega /A #]; Annexin
V-FITCHH e 3 T A a7 & T~ rd st L A=,
RealMasterMix(probe) s T~k it RAR AL BHE A
B2 W] PCREIWIAI SO RN Rl AR TAEY) T
FEA IR )4 k.

1.2 7%

1.2.1 @3z FrFosiRNASEZ: HI5 47100 mL/L
Jifi 4 MLE R PMI-164085 721137 *C 50 mL/L
C O, 3G FRA i WU RE 77 I e 40 i Bx P C-3, 1Y
SBT3 56 40 A2 X 10°A
[ALEER T 96 LI IR, SE50 7334 SEe 4 (e
PDNMTI-siRNA); BAPEX] R (5% Fenegative-
siRNA); 25 % AL (Fe 4L 5 i fA). K HLipo-
fectamine 200015 JJi %% JsiRNA, siRNAZEHK
J& 340 nmol/L, B B3N AL, H Y6 hj 5k
FRPMI-164085 771, kel i MEEFE, 48 hibf i
LM .

1.2.2 %% F FPCRAEMDNMTI mRNA K & K
F: DNMTI1 5197 5): i 5'-GTTCTTCCTCC-
TGGAGAATGTCA-3', Fifi: 5-GGGCCAC-
GCCGTACTG-3', #415'-TTGTCTCCTTCAAGC
GCTCCATGGTC-3", ¥ §4/"#138 bp; NZ
3-WE IR H i A (GAPDH) S5
it 5'-CCCATGTTCGTCATGGGTGT-3", Filf:
5"TGGTCATGAGTCCTTCCACGATA-3', ¥4}
5'-CTGCACCACCAACTGCTTAG-3', ¥ 5474
145 bp.

TrizoWEF IR RNA, i 5k 7 &
BRN A 5% £ icDNA. PCRUE X W AK R
25 uL, HH42.5X RealMasterMix. 51#)(H
MER/ N 2. BRE. cDNAFHR. 20 XProbe
Enhancer solutionflddH,0. PCR W £4f: 94 °C
TAZYE2 min, 94 ‘CAZPE15 s, 62 ‘CIEKIEMHI30 s,
LAOAMIEIR. BB T AT 30 FHPCRJ MY 2645 21
BAEAEIREL(CL), \GAPDHAE NS I, 5
DR 5 B (RQA = 2722,
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1.2.3 Western blotde M DNMT1 & & ik K-F: UL ’ L2 l;g?— B E

] i o T TR
AN, 8 PR BGRARIE 1, Bradfordik 1o Ay
W 1 . RIS pef AT kR g i e
2 v - . M B DNMTI 4 %
FREN- SRR B (SDS-PAGE) LK, #6HHR = (| B FEmA
L4 ZBINCIR), BILADNMTI(1 - 10005, % o4 gwffgﬁig
SHCEHA(L S 000) AT 1 b, AR § T4 55 DNMT1
Fi(DAB) 5, Bio-Radbilie e 2 4c85s. Lp- 2 %2 BRIk S A
’ B ] l kB B B
LA 1 (B-actin) {1 2. 0.0 A B C BT RAL R Rk

KIEH £,

1.2.4 MTTEAm] 20 fo 3 58 76 b K 40 47196
FUBR (2 X10*4N/4L), B4L100 pL, FE41 34N R AL.
1 S0 A 3 T $1190%-95% Jim BEA T BE Y, HE Y
6 hJE A SEARTFRIL, #59712, 24, 48, 72 h
J&, BEFLINAIKE NS g/L MTT 30 uL, 437 C
NEM4 hEFE 2 HBEIR R 22 (PBS) P24
Ja BEALIIAL50 pL - W A(DMSO0), k¥
15 minfd 45 5 78 7 . AERRRR OGN 52 492 nmif
KNG BEAEA), LALE A HAALER, 55570 8]
(h) A A AR AR 22 I A0 i A 2, IR S g0 Rk
e X 100%.

1.2.5 FCM#&m sape B =: HAES 4 N 4
FR(EDTA) I v AL e 56 - 41 41 i I APBS
Ve a2k, WAES X 10°4 4 IiA250 pL
Banding Buffer&iF4i/fl; MAS5 uL Annexin
V-FITCIRA, FIIAS nLBUL NEE(PT)IRA); =
Wi G 5-10 ming 7E1 h N AT A0 )
AT, 3 Sl S DU 5 2H 4 R

1.2.6 ¥ A4 FHPCRZF(MSP)&Mp/6.
RASSFIAFppENK 3 R & 3 -F ¥ A Ae: Wik
40 M, FeDN AZEA R T B Ul B 15 20 SR X
DNA. H{1 pg DNA%H#T-36 uL ddH,O, AT
BT 13M NaOH(Z4H 5% 40.3 mol/L) 4 uLA%
P, 37 C/K#F15 min, JIAHTEERCHI K10 mmol/L
XK 530 pLA13.6 mol/L(PHS.0)EE W Rk
520 pL, 55 C/K#16 h, JilWizard DNA clean-
up systemZifb. [A]—FrA% DL R4 FI AR A JEAY
153N, pl16 AR T EAL S W74 F
Wi 5-GGGTGGATTGTGTGTGTTTG-3', Fiif:
5-CCATAACCAACCAATCAACCA-3"; FiE
515 i 5'-GGCGGATCGCGTGC-
GTTC-3', Fiff: 5-CGTAACCAAATCAACCG-3'.
RASSFIAMRF & FIHAGI Y IFH: LkE:
5-TTTGGTTGGAGTGTGTTAATGTG-3', Fijf:
5-CAAACCCCACAAACTAAAAACAA-3'; H!
HAL SIS B 5-GTGTTAACGCGTT-
GCGTATC-3', Filf: 5~AACCCCGCGAACTA-

www.wjgnet.com

1 RHTESPCRIGMEERGONMTT mRNA. A: 23 (IR IR
2H; B: FHMEGIBZE; C: SE864H.

B-ACTIN < sl s M, 34 kDa
A B C

B 2 Western blotfMEELBONMTTERD. A: 23 FIXIRZ;
B: PAMEGTIAZ; C: 52564,

AAAACGA-3". ppENKHE A FHALS W75
¥ S-TTGTGTGGGGAGTTATTGAGT-3',
#i: 5-CACCTTCACAAAAAAAATCAATC-3";
AL S5 L 5'-TGTGGGGAGT-
TATCGAGC-3', F¥f: 5'-GCCTTCGC-
GAAAAAAATCG-3". PCR R WAAFR25 L, &
ddH,0. 10XPCR buffer. dNTP. [l FiF
519, BHRDNA. Taqlif. 154245 95 CHiAR
410 min; 80 ‘C 1 ATaq DNAE ;94 °C 45 s,
IBKILE62 C 45 s, 72 °C 50 s; JL36MEHR,
J572 CHEM3 min. HX6 pLy™ 344 T-3% 55 fg i
LIRS FLK, FEEEIE G UG A S g 45 L.

Gt AT B R H L AR (mean
+SD)#R, N HISPSS11.048H HA Hh (e 36 Al
LR FE T Z /BT (ANOVA), P<0.054 Z 5 HAT 8
e

2 B8

2.1 siRNA#:$3FDNMTI mRNAF % & £ A 69
Fre 553 0 U AN 0 IR LA L, SIEEe
DNMTI mRNAFMH HEKIE T W2 FIKP<0.01),
TP L2 5 2 10k R 4G B A 2 5 (P>01.05,
1,2).

2.2 siRNAZ#E Z 3 I AR 2m LB x P C-3 2 f 38 54
89 m MTTVEART I 25 R R, #5944 f524-72 h, SE
56 2 1) 4 it A= A TR A 10 R R 0
RS, 22 55 vk L (P<0.05). 24 h.
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m @& 15 0.651 o oxiyafnas DNMTIAERERIE AL mRIE, IF5 MR T
ENCE R 0.60 - B T v I
DNMTIEB % o5~ XA WA TNMA 3 DIMI DG, DNM T RIS TR
&, ENEART o) —k— S HWEAR, T HBRCAI. APC. pl6. TIMP-3
WH R EmE I e o . . .

& KI5 N »‘_%0-45’ A5 PR ) v TR AL S DNM T 335 E A 5%,
< e £ 0.40 - N N . .
T AKALER o8 M, HERIDNM T4 7T 4E Jy Je s B 1 v 77 1
— T 0.30]- PO AL A 2 AR IR AT PRI e DN M T ]
0.25} siRNARE A 2503 il B IR 45 PaTu8988 41 UDNM T/
0.20 12 24 48 72 mRNAEl‘J?QJi, |ﬂJﬂﬂL?q]ﬁ§U?l]]H’@i’%f‘5E\ 'f}%iﬁ%ﬂ@ﬁ
t/h

3 DNMTT-siRNARS 2N fR AR 1B BxPC -3 /RIS IEHY

0.

pl6
RASSFIA

PPENK

A B C

4 MSPHMp7s. PASSFIARIppENKER B FBE L
(U: SREPEALSI¥D; M: EBEMLSI¥. A: 2% B B: BANE
WHIEZ; C: 3864,

48 hFI72 iy S50 20 1) 4 it A= KA 22 23 il A
17.9%- 30.9%F126.8%([43).

2.3 siRNA#EF 2 AR5 20 Je BxPC-3 4w A 8 =
89 % FCMELII 45 R IR, 44 f548 h, % 1%
FECZH L B 0T HE 2 R S 36 28 ) 4 9 1 22 4 )
H3.74%+1.02%. 5.07%+1.16%F144.46% +
5.98%. 5525 P16 AR M6 B4 b A, s
2120 B8 122 B 2 1 N (P<0.01).

2.4 siRNA#EZe 34 k5 2m L Bx P C-3 4775 Ak B
pl6. RASSFIAAppENK j&3)F F AACH % vl
M SPATIN &5 7R, 2% P16 B S5 B 6 B 4
Hipl6. RASSFIA N ppENKHE K I RAL FHE, 1
SR W p 1 6 Fpp ENK HE R R EEAL 1, RASSFIA
FEDAFR 3 AL (181 4).

3 e
HHT, VFZ2 W90 7R 75 2 B AN ] 19 i 988 41 21 B
AR HDNM TR 2RIk, FF5012 5
I R AR, SLAE ML T Be SDNM T
Fik 3B PR SE IR S 31 R ST Rk
RIGH . LIRS R I, e/ i fili
Je A N CT-H 1299 A S 41 fBH C C 19547
4 R A1 IE CO706" " LA K b5 ot g6 40 724
SR RR T, LADNM T 88 55 3 G TT g
A3 AN A0 BB i I+ T an R

5 0F 6 iR i (R 98 R, Peng®5 U2,

T, HHLHI AT e F e g i 5 i s 2 Rp 2 7 1)
FTIRAT K. AW FIFE LLDNMTT h #EIE R, 7
Jide 41 e Bx PC-3 H Rl FH RN A 45 AR PR #EL S [
(R IK, WU 5 TLGT 200 b 354 5 R 1 (1 5% 1
S A5 R EOR, AEDNMTFE R 3K Rl 5, e
Jee 2 B x P C-3 A4 K i ) Wl ok 2%, 4t R T2
B d 3 .

pl6+ RASSFIANppENK &5 % Mg &
AR RSB DI G I T JE R, S 15 4 i
SRR, GO AN MG B S o 2, ARAT AT R
T R IR TN 3l 1 Cp G i 1o R A 1 832 2K
O Ueki S5 i M 4123 Hpp ENK L A
A B B AL R A % 0 93%; DammannZsE
WEFTEE R BoR, BE AL T RASSFIA Fpl63E
KR 81 U REAG R AR #6033 h 64%F143%; 118
PRI A R, RASSFIANp 163 R )R 5 1
A e AR 2R 0 53 ) 1118 87.5% FH163%. Ayidi—
WRIDNM T1-siRN A B 3 41 i Bx PC-311)
FHOCHEEAE ML, ARG T UTERDNM T 1
HERXp16. RASSFIANpp ENKIER JH 3+ H
FACIREE I g, g5 R BoR, a0 A5
YEXT LA p16. RASSFIAFpp ENK H:K F
CFH Y, T S8 41 p 16 Flpp ENK FE R B FE A,
FITE, RASSFIAREDR Sy AL, %45 4R,
DNM TIPS Ja e Sk kp /6. RASS-
FIARppENK AN [FIFEFE 23 FEEAK, 0 R 2
FE Ak J5 R DATE 40 i v BT R0, AT I £ A
AR R AEHANEVE .

B, AWPRGEREW, DNMTIHEF R IL
NS, BRI IR A B PC-341 Ak K, I
REVS Il R A Al T, HAE HHLE]S e
Kpl6. RASSFIANppENK 2= HHAVA 5%, $7R
DNMT1 &N 2 AR T I — AN 80 R

4 SEM

1 Jemal A, Siegel R, Xu J, Ward E. Cancer statistics,
2010. CA Cancer | Clin 2010; 60: 277-300

2 R BERENZEISIET IR 5ASk. thaEF
FEAMRHYE 2009; 15: 321-323

3 RS BRI TR ST I, R
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Abstract
AIM: To examine the effect of short hairpin RNA

(shRNA)-mediated silencing of the epidermal
growth factor receptor (EGFR) gene on the pro-
liferation of human colorectal cancer cells and to
explore the potential mechanisms involved.

METHODS: Vectors containing shRNA target-
ing EGFR were constructed. HCT-15 cells were
transfected with EGFR-shRNA-1, EGFR-shR-
NA-2, EGFR-shRNA-3 or shRNA-NC expression
vectors, and stably transfected cell lines were
screened. The mRNA level of EGFR was as-
sessed by semi-quantitative RT-PCR. Protein ex-
pression and cell cycle changes were determined
by flow cytometry. Cell proliferative capacity
was assessed by colony formation assay.

RESULTS: Compared to shRNA-NC, transfec-
tion of the three shRNA vectors significantly
inhibited EGFR expression, especially shRNA-1
and shRNA-2 vectors (40.2% + 3.2% and 52.8%
* 11.3%, respectively). The mRNA expression
of EGFR in shRNA-1- and shRNA-2-transfected
cells also decreased significantly. The colony
size and number decreased significantly in cells
tranfected with shRNA-1 or shRNA (P < 0.05).
The percentage of cells in G,/ G, phase increased
(63.69% £ 2.75%, 60.10% = 2.00%; both P < 0.05)
and that of in S phase decreased (28.20% +2.42%,
27.19% £ 1.95%; both P < 0.05) in shRNA-1- and
shRNA-2-transfected cells.

CONCLUSION: Transfection with shRNAs tar-
geting the EGFR gene was capable of suppressing
EGEFR expression, decreasing cell proliferative ca-
pacity and inducing cycle arrest at G,/ G, phase.

Key Words: RNAi; Epidermal growth factor recep-
tor; Cell cycle; Colorectal cancer

Min H, Chen ZR, Zhang SY, Zhou JD, Hu QC, Meng
XJ, Wu JC. ShRNA-mediated silencing of the epidermal
growth factor receptor gene inhibits proliferation of
human HCT-15 colorectal cancer cells. Shijie Huaren
Xiaohua Zazhi 2011; 19(33): 3402-3408
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receptor, EGFR) & A %145 1 J& fm R34 75 %
w5 W4 AL

FiE AAL H R mHCT-15 4 73T £,
H3EEGFR-42 % £RNA(short hairpin RNA,
shRNA)ZE AR, KA GRS L0y 7 ikt 3
o L, G418 5% £ 44 % Ak A 3K 13 A4 0 4%
Feom AR o A A HF<shRNA-NC, 453
shRNA-148, # FshRNA-240, 4 FshRNA-3
20; m A ¥ & FRT-PCRA=K X 28 i Kb 4%
% om RO LA 6 mRNAFe & & £ K -F; 5 A -
ML F I R G m e 3g st f;, B A
AN g R AR A M 5 2 2w e B AR 6 R AL,

LR EHME T sShRNAR B R XBAK, R
e, #H4shRNA-1. 2. 320445 FshRNA-
NCZAmRNA., H&GERZKFHH THE, 2L
# 4 shRNA-1F=2 40 69 37 ) R 5 4F(40.2%
+3.2%, 52.8%+11.3%); 44 4shRNA-1. 2
W LLE 3T BRI FA AL A1 T %, Go/GHA 4m fie
3 %(63.691+2.75%, 60.10+2.00% vs 51.08
+3.42%). SHAmALIR Y (28.20%+2.42%,
27.19%+1.95% vs 36.11+1.84%), £ FH %
it 5 & L(P<0.05).

258 RNAFHIE R T VAR 23 HHCT-15
mEGFRAE, 474 T o3 sise 7, X
TH S F e B ILG/G A A A %,

FEEF: RNATFI; REERE T2 R
GEME

NE, FRER, SKEPY, &R, thEHB, =28, RiES. ShRNA
LEATFHEGFRIDFIGS EPEMIRISIESING]. HREAHEK
Z¥G 2011; 19(33): 3402-3408
http://www.wjgnet.com/1009-3079/19/3402.asp

0 513

&5 H s 2 WL S R, Sorh B 2
70%, KA HEA S, SR LR ) A 4
A AR 3R R AL R AE T, D
R, B KT A14%, e T 1 s
(%) &t E g, FAZ EZRT TBY,
HIFANBEAR, WT40H KR 5 547 A A7 F A A 11
50%/c A0, JR R 01k 20%-40%, Fi L
I 1 IR G K o W 0T AR R AR A S AR
KAy R VR YT AR 45 LV I T ST
HERET, Fh 0 45 B e 2 A 1 IR TR R
FRJC R L DRk 5 A i 4 i — K, 7R L
g ) AR R R S R v, B 5 R T — %
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JE R A T AR AE . R A 2 Ak
(epidermal growth factor receptor, EGFR) /& Ji Ji#
LKl c-ErbB 131k ), & TR AKKH 7%
KR, 1525%-T1% 45 Blnfe A 2P m Rk,
B an M i 3G a . TSR R EY), R EE
(I 8 18 5 1) v 9T Y RNATHR(RNA
interference, RNAi1)Z W EERNAN S /). FFokr
e G TR, |2 A T % AR
Y. PUARNA AR FAb ) 5L X T B g
A R S PRI B OG P R e PR ) ek, 7
A2 DR ) i fofe 2 ml O DR R PR A 1Y, T DA L IR A
J 2 RN FH A FofRE 2 LA 7 U AR Y
B /I RN A HIHIEGFRIE N R K 45 H
¥ e 240 AR Y, PR 2R HOOT S B (1 5 e, B 4 i )=
RS R AT BEALAL.

1 RIAGE

1.1 A S EGFREEHIK /N iy BERN A(small
interference RNAs, siRNAS)SAZ R ITF 41 &%
i, Wil fEGenBank L LEXT, 43k FFEGFRIE
KI(NM 005228)CDs#ifilh) 751 (¥ 25 456-476
648-668. 767-787TFE LT hsiRNAMIE
Sk, FisiRNABUE I, B b B 2
FARAR A AW, AEGFR-shRNA-1,
shRNA-2, shRNA-3FKIEZ M, ¥F5053 5 K-
5-GCAGAGGAATTATGATCTTTC-3'. 5-GCT-
GCCCATGAGAAATTTACA-3'. 5-GCAACA-
TGTCGATGGACTTCC-3', shRNA-NCJ#E 5 41
H5'-GTCAATGGTCGTGTCGTGC-3". A4 H 1
e 20 AKHCT-1508 [ rpoRHe i 4 i 2e, 71
FH Jig B4R Lipofectamine 2000 (Polyplus/s ).

12 F ik

1.2.1 @ ss iAo db 450 N 45 15 o 40 i bk
HCT-15% M5 IR, 37 S UL 15 AT 4 4.
Y48 hfg 2B IR, PBSIEVELIKR, IIA#
WP 600 mg/LIIG4 185 FEFEBEAT ik, 4k
JiiiE3-4 wkaRAF Uk e bE. 2 hadl: 14100 5 G
shRNA-NCH1; 241 4% JeshRNA-141; 341 K %%
JLshRNA-241; 441 4 JeshRNA-341.

1.2.2 RT-PCR%&MEGFR mRNA# & ik %
TRIzolVE4r BRI IR N A, 3 % 5% 5 34T
RT-PCR. Ml 5% ih K HFPrimer 5, 2|
Gene BankJER 75 AAT BTl HETAY
TR(EE)ARAFA AR NS BGADPH
L NI A 0 A5 -GGTGTGTG-
CAGATCGCAAAG-3'. 5-GACATGCTGCG-

A7 B A 5

KRB NIE
2 £EGFR¥E
45 A B % P 8 R
R#ATT 2R
ANW R, BAFT
E X eyt &, 1247
AR % kAF R
o F) AR, ff ik 9] AR
0 XA E TR
Fo b 5 69 AR AL
HAB R H .
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Wi £ E
Spano% iR id /£ 45
A% FEGFR

Fik, 5 Ak tm
AR S TN
oy B ) Y G ¥
LERODEEE A

B BRER24 NSRRI TRATERESOEECERIIshRNASIALE SRZERA24 hiSHIE BREE TVER(x

200, IHREHREL). A, B, C: PIMEXTHELA: D, E, F: HLH.

GTGTTTTCAC-3'. EGFR L. Filf514)7%
33 K5 -GAAGATGGTGATGGGATTTC-3's
5-GAAGGTGAAGGTCGGAGTC-3'.

1.2.3 A K am e AR A & & Ak 4] & F0.25%
BTt T A OSSR 48 L. 2 000 r/min, 5 min
B0, I b, B M. SN 1 mL 40 g/L
Z LR, [ %15 min. 2 000 r/min, 5 minZL,
FF L35, PBSYL AN M2k, WedEgn s iiie.
100 nLITALANRAI G, 40278 # 4 i 2 A il
B, RS0 pl, Al AL B AT
— PR PTEGFRIE A 1) Fve B U A&, 10 50%
B, BEGICE 30 ming B I PSRl
FITC-1gG) % . AE MPBSPER2/K. A\ B
BRI P01 1 S0FRE), BEEAKE 30 min.
PBSUEARA. BEHRE A P, Teik3x, I
PUVE. BEEIN500 pL PBSHE 40T, ML,
EGFRIGHIHIZ = (SLI6 4 -6 LA R0 ) 6t
MRAFRIA. DL ESERG E AT 3K, SEUR &5 31
BIfH.

1.2.4 FA 0 & T ax, 52 B ik AR ) 4w BeL 38 78 4k
BB KR J G HC T-1541 R FH & A
Tt ¥ e S 45 0 RO, TR RN R R, e Ell6
FUBR b, SRR R3 4L, 10004/9L, B
SEBh6ALB AL A 73 1 A), 137 'C. 50 mL/L
COBGFRAA P B RTFR2010 d, IR AR AT L
LR, I 2REIEW, PBS/NO AN M2k,

[ %215 min, 0.4%%5 584410 min, Ji/KEE
VEE PO, T, B ROk T500N 41
(SR 25 O 17 /N W i AT I 0 ST 513
o= (v BB A B0 X 100%.
1.2.5 X s e AR 547 am i J8 00 110.25% 56 i
AL ISR e fE 4N . FHPB ST 4 B 1IX,
2000 r/min, 5 min®§.L, ¢ bB3E, WAMDTRE. N
500 uL1700 mL/L £ [ e 40 f, Z=ECE3 h.
PBSYL 41, 2 000 r/min, 5 min&.0, & L.
FEE 100 pLIYRNaseA, 37 ‘C/K#30 min. 0
A400 uLIPIHEIRA], 4 °C, BEYEHUE 30 min.
ARSI, SRR B K488 nm AL AT (0 k.
S 3R, AT GV F o AT AR B

St 3R sei sk FoRHISPSS13.045 1 ik
PERE 60 M, 253 Dlmean += SDR 7N, 41 8] ELiR
K RGBT P LA e 36 . LAP<0.050 %
RAGEE X

2 B8

2.1 shRNAF A AR T 35 3 tm fe HiiishRNA
f1R) 7 & €0, 9 Dl £ IR JSORL B8P e N Al s,
SOOI A SR o g, Y )E24 h
PN AW UE S G e D ().

2.2 RT-PCR#% M shRNAMEGFR mRNA %% 44
#v K FHRT-PCRIW Jy 2R K 0 % Ge A [] 1)
shRNAZL A5 41 R FEGFRAUmRN AR L1
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E, . ShRNARLE T HLEGFRINGS B 7SR BiE imb &l 3405
M 1 2 3 4 B 2 RT-PCRIGIRS B LMK CIEGFREIMRNAZIAIE. M: 100 bp lad— WA # & &

der Marker; 1: shRNA—1; 2: saRNA—2; 3: shRINA—3; 4: ssRNA—NC. A TN 2 e B
EGFR M8 B AR
RNA F 3k #7 4
EGFRA& ik *25 B
S % om 638 5A

GADF)H_ V@%*}Léﬁl} ‘

A B c
0, 0,
1 fi4.6 % | 74.9% | o
100 100 100 10° 10° 100 100 10° 10° 100 100 10°
RTC RTC RTC
D E 100
90}
_ 80
] 5 70
B 60- a
j==1 [
| | 5207 b
5.1% = 40 b
‘ |18 30 |
20
T T T 1 10 [
100 ].01 ].02 ]_03 0 L 1 1 |
RTC ShRNA-NC ShRNA-1 ShRNA-2 ShRNA-3

B3

HL(E2). MERHATLUE H, % JsshRNA-1. 2.
3=HEGFRINmMRNAKIE KF 5 e shRNA-
NCAHA NP, XEWIshRNARETHLEGFRIY
mRNAZKIA.

2.3 AX AR MEGFRE & 474 & KR
AN B A T 2 G 2 5 16 ¥ SR ARG I 368 G S [ 1)
EGFR-shRNAZL/4 5 (148 fig HEGFR ) £ 11 FH
P40 i A1) Rt A A (1B3). AT BUE H
L e shRNA-NCHIAH L, # JshRNA-1. 2. 3
I EGFREIA FIVEAN M Ll ¥y R%, HA S0t
2 X = 8.096, P<0.01; ¢ = 8.155, P<0.01; ¢ =
3.754, P<0.05). HHrLAFy o4l T~ B 2, EGFR
FRIFI A 223 591 R 40.2% & 3.2%H152.8% + 11.3%,
X4 RS 225 3, Wi WIshRNARE T
EGFR{JmRNAMIE [ KIA. JE Al LLE H, #%
YeshRNA-1. 2P41 IEGFRAE [ 23540171 4% i,
G545 502, R BEGFRINHIMNY B o, Hpkikix
PRALAE b TSI (1 S50 4.

2.4 TR TS R 5 B ik A 4 B G A AR )
BV RR v B R s B, IR Image JEAFH
i vd B UKD, A3, il K, #YshR-
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TR AR NIE ERDEGIREARIANE. A-DshRNA-NC, —1. —2. 320X W HEGFRE I, B: &4
EGFRZFHAFAMEARIEEL]. *P<0.05, "P<0.01 vs shRNA—NCZH.

NA- R JeshRN A-241 411 i 70 [ T Jl ok /N L5
PeshRNA-NCAHAH LL B B98¢ = 3.941, P<0.05;
t = 4.414, P<0.05, [4), HYshRNA-1Z141 g 7
B 58 N 81.5% +2.2%, HYshRNA-240 N
71.5%+5.65%, 5XFHEZH(107.8% £ 6.37%) A L,
ERAGR R (= 6.819, P<0.01; ¢ = 7.393,
P<0.01, H5), 2 W4 JeshRNA- 1R #E G shRNA-2
0 L 5 R ) 52 204,

2.5 AR g AR A gm e B HA 45 R B eshR-
NA-15shRNA-2 U EAK T HCT-1541 Hl 1)
Go/G g it 3 2 . SHI4n a L il ek /b, &5
shRNA-NCHAAH L 22 7 A3 Ge 1] 22 & L (P<0.05).
KWEGFR-shRNA5 745 H i HC T-1544 Jfd
MGG W AF(E6, #1).

3 1Hie

EGF R % [ A=K A - 40 I 14 58 R 5 A% 311
AR, A — AR > TR £ 170 kDalf) i
JEERE R, 8 TR 5 P S RV 52 445 (tyrosine
kinase receptor, TKR)"®. EGFRAER £ filyfg 4141
I (U125%-77% 1 45 T g S i s ™),
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| PAE XA
AMREAAL L ' #
W % 4 JLHCT-15
AR A S, M '!

#EGFR-44 %
RNA(short hairpin
RNA, shRNA)#,
o, RINNE Rkt
AT T AZ o g
m AR, ik —
& fm )R BR 45
B F o4 #F 50 3L
Ak,

w
5]
1

w
o
T

N

w
T
—

El IStipAN
)
o

[uy
w
T
o

H o

=
o
T

bt
n
T

0.0

shRNA-NC shRNA-1 shRNA-2

4 REENAIATIETRA/NBE—0E], FEVIER, x100). A: shRNA-NCZ; B: siIRNA—141; C: shRNA—241. 'P<0.05
vs siRNA-NCZH.

120
T

100 -

[0}
o
T
H
—

[o))
o
T

SEBETERE (%)
5

N
o
T

ShRNA-NC shRNA-1 shRNA-2

5 BIRTEMIRHREVTIIEICAER(%). A: shRNA-NCZ; B: siRNA—12H; C: shRNA—24H. "P<0.05 vs ssIRNA-NCZH.
W DR R = R B4 sk 770", o 2 I EGFREE

IR FBOEAER R .
RNAERSEERNAN T PR (1 5%

JF 55 R A R R A L A A R AR
B+ WS TBAIT I URK I B A i A O,
AT PR 1N I E G F R [ 244 = 2 oy
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XZE, 5. ShRNASEEFHLEGF RIS B ipBiRigiasuisl 3407
B 300 C 300 W @) 15 R
MRS, T
250 - 250 | FAE, FHRA
. - B, % it o A7 43
é 200 3200 - 1; ééi’e?]’ﬂﬂé, ;;
i 5 i — B R
E 150 2 150 ot 3
8 100 A 8 100 -
50 50 ; E .;
_ 0 + a8

O‘Y—Y—Y—Y—Y—Y—Y—\
Q) (X o DO VA o
S ORI

QA (>0 DO A o
V& PP S

ot
Q) (> DO A o
V& PP S

B 6 HCT-15/RARERELAMIBEEIT L. A: shRNA-NC4L; B: shRNA—14H; C: shRNA—24.

paxi:l Gy/G, 18 AB S =] AE Gy/M

shRNA-NC 51.08 +3.42 36.11+1.84 11.81+5.29
ShRNA-1 63.69 + 2.75° -4.581 0.010 28.20+2.42° 4.506 0.011 8.10+0.92
shRNA-2 60.10 + 2.00° -3.502 0.025 27.19+1.95° 5.759 0.005 12.60 +3.97

P<0.05, °P<0.01 vs shRNA-NCZH.

JESERTTER IS, f5 19984 7 4k thrp R I
(1, H AT R LA S 2 O LS, 1M
SEI AR T WL BIREA), TG MES) ) 2
W FL BN 0 & A A b RO AR D) R
T2 FLAZ A ) 1) REE A M L4885 DRI A 7K1 1) e
RYE, W RESE AP ARAT A I I AR 2 D) Re
W (R 2 0 sRP ZEARAR, RNATAR B4
VE R SER IHRERFIT . SERIATT S 294 IRk 1) —
P RO A2 2 N HEr, BUOARNAGH
ARARER o b AR B O P R e L TR () 3R 0K
77 A DN I R e s DN e R SR, BT DA
T2 10 N L J g 22 PR R 9 o),
ENFLE AN b, A2 I R KD
FsiRNAA REA 2051 RS 5 i SE R DT8R, BT LA
RNAIM BRI E A%, HATHl#siRNAR 7%
FEA2, RIS A ) k. ARSI
K siRNARIBHAR 1 ik, HALE 1 1R
RN A AW 2 57 (Pollll) LA B 4K Py e 5%,
FHNEAT -5 T E e 2bA7 5, Tl B, 14
P RIEShRNA. HT kL n] LLE 41 i 3 &= 169
B, X P ARG B AL N, Rk
MR T LU LR EE R K, M —iE T
K FRIIARIE 6 570 ol st 2 Tl 6 I TR e 1, LK
20 P B e R SR A Y. BT ARSI 1)
S JE SRS A, R — Tl ARSI R VA
WAL R il DUF H, 7556 JEGFREIAH 4
Jei, JE I S 7 i H R DR R A A e 1 A 41
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shRNA-1JshRNA-256 Y4 ffatk, 7612441 i
Pk, EGFRIERIMRNA K 2 (/K I Rk 47
FBE(P<0.05), IESZIE T RN AT AR BRI T
EGFRINHI4H fkk, K F— LAt %

0 B 8 G S A MR I — AN S BRRAE, IE
W 0 PR T A AE PO R TR B P T — EL AT
A3 1) IR A e AR b B IV R AR R R J ik
P, WRRAT RS 5 T A B i
EGFRYY KI5 e 4 Jeo i) 384 e 2% D) AH O, d ik
FITHIE GF R n LA il i 88 240 i 1) 44 4 e
TR AR SE R ] LA H, EGFRE IR 2 FIHHI 1)
Ji e 4 e, FL3EE 8 T 32 B T P, 5 LA
b, ZE5 A Go it i X(P<0.05). [ 4 JC Bl
HETE PRI ATL -5 0 B 5 R U P R A A O, AN
JAI 250G . SI(DNAKHD. G M
AR B9), HorP G312 0 S 384 5 ) S B
FH. K 55 (checkpoint) XFRIGR, A2&7E 41 i & 1]
FRET 45 SR VP g ARG SRS L, IR T
A M2 5 SR A A AT R B st A R, Jerp
G /SHIN yi7 A2 20 i 184 0 (1 DG B 25 B 1220, i it
XTEGF R 7] 25 W I f 5 A I, EGF R W]
LAS5:Gy/G JWIBE 7, AT 40 B AN BE1E NS 1Tk
ATDNAG 8, $5 LA i I8 240 Je 1) A &1 144 B 52 )
A S 3l S RNA T8, $HEGFR %
ik, B9 TS EBEHCT-154 0 L T Gy/G, )
BELYHE, AT A4 1400 1) T 45 W g T 9 4 1D
B fe ). SEGFRAE [ 254 (A 50 45 AR AR &
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(19, 73— J7 AR SE T AR 925044 22 1 E GF R4
0 M A AR RS E AT AE IR, AN — 2D HL R
BEE T I

TESLAZ BP0 1) 440 H S B 42 v, A0 il
I3 e 40 I FEL SR 1 (Cyelin) 40 M o 399 2% 11 M
¥4 EF(Cyclin dependent kinase, CDKs)PL & 41
it ) B3 RO P g AT U R 1 (CKTs). Cyelin
AEE 5 CDK &5 & L UE A1), e HEsh 40 i JH
BATB) SN 2., i CKIs UAE by 30 K7 1) £
IR, JEIRME— R S8, W< B B4 i 1)
WAGE AR, LAER R IR R AR, TR I,
HEGFRIGHHE], ATELS HE T Cyclin D1,
P16, CDK-4/655 K 1R F RN, M5 i fi
e A1 O P4 98 B 5 R T, i A e & T e 1
TR I, e M R A R i #Ed, Cyclin-
CDKs-CK st i 2[Rl #E A3 2L, Rl & Cy-
clinD1. ELLKCDK2. 4%, fibAi 1%L 51
15 IR 1A AR 2 T R R [ A A A O, Wk
1A, 45 H a1 i, EGFRA$ MGG,
HBH 7 (R AL 2 11 5 b ) R i i B DR A
K, KIS TRATE— 2 (5T ).
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Abstract

AIM: To investigate the expression of miR-224
in pancreatic carcinoma and to evaluate the role
of miR-224 in pancreatic cancer cell proliferation
and apoptosis.

METHODS: The expression of miR-224 in 40
pancreatic carcinoma tissue specimens and
matched tumor-adjacent nontumorous tissue
specimens was detected by real-time fluores-
cence PCR. After using the antisense technology
to decrease the expression of miR-224 in pancre-
atic cancer cells (Aspc-1 and Bxpc-3), MTT assay

www. wjgnet.com

and flow cytometry were performed to inves-
tigate the impact of miR-224 down-regulation
on cell proliferation, cell cycle progression and
apoptosis.

RESULTS: MiR-224 was found to be overex-
pressed in 43% of pancreatic carcinoma cases
(P < 0.05). After antisense microRNA-mediated
knockdown of miR-224, the proliferation of
Aspc-1 and Bxpc-3 cells was significantly in-
hibited. Aspc-1 and Bxpc-3 cells were mainly
arrested in G,/G; phase, and the percentage of
cells in S and G,/M phases decreased. In addi-
tion, miR-224 knockdown in Aspc-1 and Bxpc-3
cells resulted in an increase in early apoptosis.

CONCLUSION: MiR-224 is overexpressed in hu-
man pancreatic carcinoma. Inhibition of miR-224
expression can not only effectively suppress
growth but also induce cell apoptosis of Aspc-1
and Bxpc-3 cells. MiR-224 may serve as a new
molecular target for the treatment of pancreatic
carcinoma.

Key Words: Pancreatic carcinoma; M/R-224; Anti-
sense oligonucleotides
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BE

BHY: 2 WmiR-224 5 W& M 447 P 09 & ik,
WAt I MR R o RASG 7 2m BB B % R
P64 & L.

Fi%: & A TagMan MGBIE 4} % & 8 5474041
B R Ve BRI S B B84 S 5 4B LA MR -224H
Rk AR R AR AR MR IR 48 BEL(Aspe-1
FeBxpc-3) P nuR-22449 ik ; K AMTTI &%
A 4| RO 7E 64 P, A R IR A da AL A AR A
PR S om 6L JB) A A B T L.

LR 406 BRI R IR T, 43%(17/40) 8
AR S5 2 LR m i R-224 R A P X3 T 5 5 A 4%

n¥E %4

Je TOW N B R
K ¥, miRNAs
WwmAE AR
B 7 Fe (k) ‘A

BAR” TR
A,
WA 7 3F LA

IRBEAF, T, P
B AR A E L
£ X & E R
AL A
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WAL A 0%
Li% & #LmiR-224
JEIF 5 4m B HepG2
b ok %k bR A
KG5m4z
R Ak, KM
miR-224 72 M A 5
W8k ik B Tk
B R RARE.

(P<0.05); B SXmiR-224%% 4 WM 2 L Aspe-1
FeBxpe-3JG, miR-224 49 % ik B 244K, Aspe-1
FeBxpe-3 IR NE Iz fa ek K 2 B 9 Rk, LA
K EZAFHAEGYG H, WSHFG,/ M 2m e
8 st T 35 S MARmIR-224%) A, Aspe-1
FeBxpe-3IE N7 % a0 08 T IR .38 Jn,

G mIR-224 IS Rk LR, &
AR £ K AR 49 6] Aspe-142Bxpe-34a L i
& K Ao if 5 4m e B 38 e, miR-2247 7T
A A% A IR RS AR TR A IR 45 04 A e

K& BRI MiR-224; R LB H B

BOTE, I, B3R IR, 55, B DI, BREREEMicroRNA-224
HRASMIRIBEET. WRENBHRE 2011; 19(33):
3409-3414
http://www.wjgnet.com/1009-3079/19/3409.asp

0 55

JiR g (Pancreatic cancer) e BRI g A 5
W LI — R, HLR S R AH DG AE TR S 4 K
P H L R R LA AR A A AN LAY, 0%
PEFRIE B, 0 B R R, T LA A
BTG AR 22T DR o IR g 1 53004
Fricd AR A B B 5 . MicroRNAs
(miRNAs) & NI S RNAZ L — R 51N
TR A — 2 KN 4120-22 ntff #gE N5 1
RNA, LI hE A #5358 e 5 s I R8O
LR R AE R RS, miRNAsPHEE “Hmdk
7 RI(Ek) “dmmsER T EE A al e
WFFUR Im i R-224 70 40 i Wi 55 Sk e
ik LY 5 A Wan g5 PR B miR-224
AMBEAE kB, BT DO i B T
04K -7-5(apoptosis inhibitor-5, API-5)ij £ 5
SR TS VR SR, LiPV4E R BmiR-224 7% T
FE M Hep G2 P 22k i HL.2 5 40 i (4= 28 0
¥, SR MimiR-224 77 [P T If1 4% [ Dy et
FUMA WARIE, AR FH TagMan MGBHREH
YA Wm i R-2247F R i 4 4R P ) Rk s O, 7]
R FH s SCB AR B AR Sk s 40 fm 1 R-224 1 3%
ik, MK A B AT T o, DUE A
JEE s S A2 TR S AT 1 B R R0 A,

1 #RIRSE

1.1 A4 W4E2006-01/2011-017 2 K245 it
Je = e AN B B K27 2R — Bt e = e T E AR R
i M S W T REEAR (@ = 40). FrabsA %
S E2EAS A2, b B@ = 22), L@ = 18), 4F

#30-69% .

TagMan miRNAZ AT & (L FABIA
A]); DMEM B 7R3 (3L E Gibeo A H]) G4
135 (& EHyclone A H]). RJfifALipfectamine
200003 [EInvitrogen A H); X X miR-224 5 1% 1
FR(AMO-miR-224)(KiEE M)A F]); Annexin
V-FITCYH T A a0 & (P s SRR 2 v ), AR
FEAHE R Aspe-1FIBxpe-3 H g 41 it 57 T
SEIN %6 € P CRAM T (SEEH ABI A w]), il
A A (G EBDA ).
12 Fik
1.2.1 F0F % K2 FPCRIGEMmIR-22409 &3k : K
HTRIzoA A ZLURRNA, LAMGGREE
THEHRE, <70 CORMF-#5 H, HmiR-224 % i
FI G MmiR-2241) 35, B2 ug BRNAFE N
FAR 53 uLis % kB 4, 7620 pL VAR R,
16 ‘C 30 min, 42 °C 30 min, 85 ‘C 5 min, HE{73¥
B N AECDNA, K AR 15045, B pL
FiBeifIcDNA 52 pL TaqMan5 ¥4, 20 uLJ%
MNAAZR: 95 °C 10 min, 595 C 15, 61 C 60 s,
A0/MIEFR. AHXTmiRNARIAZK P FH CTE A
., U6 snRNA K P 2.
1.2.2 B SmiR-224 %43 8 5 5] 3% 3t M4
MiRBase(http://www.sanger.ac.uk/software/Rfam/
mirna) & miRNAKEK T 51, SR AmiR-224
A, Bt AN ) S SRR R FY, R IR
J7 BB PG 2R A Ik ok A 1) mT e [ 95 471
[ s iff 5 — 2% BEATLN BFP 2, 407 P miR-224
sense: 5-AGUCACUAGUGGUUCCGUUUA-3',
S miR-224 antisense: 5'-TAAACGGAACCAC-
TAGTGACT-3', Bitll/¥%lsense: 5-UUCUCC-
GAACGUGUCACGUTT-3', antisense: 5'-AC-
GUGACACGUUCGGAGAATT-3", #238 KiE
WA K, PAGEZIAL, i & .
1.2.3 fafL k635 I B 4545 Aspe-1H1Bxpe-34
JUBEERN T2 100 mL/LAR /- 17 (T DMEME; 77
%, 37 C. 50 mL/L CO5MF FEEFR. i i
g AR Lipfectamine™ 2000%% %Lk 713 W 51k
TR, R SUmiR-224 55 T B 5 43 7 K 50
nmol/L. 100 nmol/L, 150 nmol/L. 200 nmol/L.
V15 01 % W e A e 24 100 nmol/L; 43 Bl 3% 57
24, 48, 72 h, VIR AR FH I R R 48 h.
W20 R ST T IR e G 5 A (5 1 5 e Wl
T LSS, B3R, Fe Q% h89% £ 5%.
1.2.4 B SUmiR-224 3458 BR 5% 4 J& stmiR-224 %
K HH ot YL [ UmiR-224 k%17 HR48 hm, il
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1.0 1 SEESOREEPCR o 1.0+ Aspc-1 Wi £ E
<+ i 406518 FRARTE &2 m. Wang % R & miR-
N 0.8 BEBRDPmR-2248  E 0.8- ;;f‘;ij—‘?‘f”ﬁ Z
J N - X L, o]
% T ° i At Ak 8 = A
6 0.6+ o 0.6 ) B -F-5(apoptosis
S 3 inhibitor-5, API-5)
202 8021
Rk 2 ]
0.0 0.0
N R, A, A
NT T o treaf'ne,, :do’"/'ze :i Mo, -
Co”tr o”t/'o/
PEIARNAZALIE T, Wikt F HCDNA, (RFI& 4o o3
iy S, N Al ya v
PEFIL3.1), MEcDNAWKEE, FINBOZE A &
Y. THRTR LR RPBSAL FlmiR-224Ks  E 08
WG MmiR-224FIEGUVASAFFLID. - 2
1.2.5 MTTEI % 2L MO0 7RSO Wals g
B MBI 4T 5], 18X 10 /4L T96 ¥ 0.4-
FLEEFRIR, BEALIN200 wL, 24 hEHol. se% 2
N o 4
I3, FALROA AL, THPE1 d4 dif © 02
(]
FLINAS mg/mL MTTik5120 uL, 3737 'C,50 mL/L & 4 - . . ET
§ ’ N B,
CO, M Rk &4 h. &L EE, A °tfeetfne;nd°m/;>ed$ MO”’“’~22¢
DMSO 150 uL/AL, 33 T E KP4 A 10 minbl Conty, - ~Ontrgy
VAN Q74 4k B ) R 52 A N
UIPEEMT TS . (ERIRRICEEESE ) oo mocrimmie- 220t R mseRUBBIASPC 10

PKA490 nm, FEFLIFE, WE SLREREA)
. A EEIR. & FHIA KT 40 MR K30
IR (%): gL AN HI A = (SEEZH T 1A jop- 0]
HEZH T H4A 4o0)/ KT HE AL T35 A 40p X 100%
1.2.6 7% X 20 B R o7 2m e 8 0 AL oL 9206
Gy IR 1.3.4, HMIFEFPOFLAR, e B ) umiR-2245
% EFIRAS b WA 4N i, il i - 40 i ek v, PBSYE2
W, B0 FE BT, IPBSHE R, In-20 ‘C A
(175% L, 4 CRIEL b, B0, FIKLRE,
PBSUEL, 37 F3; IS0 ng/mL PI(ALLIL
E)F1100 pg/mLIEDNAREG 44 RNAKEPBS 4L 1
W, 4 CROLHE L h, EHUASI. F4 ER 3K
1.2.7 A X gm B R o sm B340 08 o 926 /04
[F]1.3.4, 4 Mo BerhofLAR, 43 Ik XmiR-224 5%
TR, 48 hE WA 4N, i Bl 541 i &, PBSUE
29K, B0 F By, A Annexin V-FITCH- 1
TR, i A B ARSI 20 i S ST 1A 0
it bR KHISPSS13.04 ik, i &
PERHLh (mean & SD)E R, it 04N M A 269 K 56
IR, P<0.050 22 St A Gi vk 27 i L

2 £R
2.1 MEAESE 2 2 miR-224%) ik B L K Trizol
PREUERNA, LLU6 RNAKN NS, A 9252
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BXPC-34BiEhEIZRIL.

S FEPCRAT I AT, 40191 15 s i N\ g B i 557 41
ZRHh, 43%(17/40) 19 1) I i 21 ZRm i R-2241¥)
FIL U T A R IR 5 AR, &5 A gt
R X (P<0.05, F1).

2.2 AMO-miR-224%% 3 JG miR-224 %A #) T AL F
F R XHEA, ¥R EE 4100 nmol/Lx XmiR-224
SEAZAT IR G 2 N 41 i Aspe- 1 FIBxpe-3 1
48 hJ5, SEI52 %€ BPCRIGIN K& L, miR-22411)
TR R IR A B (P<0.05), 1145 (AN HR4L . bt
HUGS 2 e PBSAL (0] JC A Wt 22 e (612).

2.3 AMO-miR-2241E J J& 3 e B 75 m i, & K o
FpHAE R G AMO-miR-224 [ 1l 40 i A K 1
A% T X 41(P<0.05), 1128 X AL. BEALN
HELAT R 2 e P B S 201 ) JH 9 40 it 1) A= 1 G B f 22
sr(El3).

2.4 F X mICR 5 3 F AMO-miR-224)5 MMt
5 2 B B B AU 0L B Y AM O-miR-224 5 ()
iR Ji 3 41 g A spe- 1R B xp e-3 38 o 97t 2 41 o J 34
I3HT, e Yt AMO-miR-22440 41 3 BT T Gy/G, 1Y),
I SHAFIG,/ M W] 5 B AIC. Hicdhs 2y K0 56, 5 e
AMO-miR-224 43 AN AL AL AL
e 3ePB S AT W] WA HIE H] (P<0.05), 14 F 0]
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m A 5
KA R B K

b, BB FE,
B S50 16 R
KHE AL

4R Gyo/G(%) S(%) G,/ M(%) 4R Go/G\(%) S(%) G/ M(%)
=EWRA 49.55 26.57 23.87 T=EWIRA 61.74 33.74 4.52
RENINYIRE 46.98 21.93 31.09 PEANTIRZA 69.39 20.40 10.21
PBSZH 49.02 17.05 33.93 PBSZH 68.01 21.50 10.49
AMO-miR-224¢H  82.82 8.58 8.60 AMO-miR-224¢H 86.54 10.00 3.45
A B

50 —e— ZxEXMRA 5.0 —— ZEtiEA

4.5+ = BHEYIIAL 45| = FEPLXTIAZA
4.0+ A FEUwBSYH 4.0 —A— FLUPBSYH
T 3.50 = AMO-miR-224% I 3.51 —< AMO—miR —2244H

oy oy
éao éio
im 2.5 & 251
f% 2.0 B 2.01
1. £ 15)
= 5 = 5

1.0 1.0}

0.5 0.5

0.0 ! w w 0.0 \ \

24 48 72 9 24 48 72 96
FLOLSISHE] e/h SLOLISISHA] ¢/h

B 3 HEPEAMO-miR-224 R Eit/ARVRIRRE MBI, A: Aspc— 141 5 B: Bxpe—34MliE A,

WAL, BEMLAT AL S GPB S L o &1k
(#1,2).

2.5 AR @MILR 5T 4 F AMO-miR-224)5 WMt
BB T H oL RS 40 il A spe-1 MIBxpe-34%
PAMO-miR-224)5, ¥ B AMO-miR-224 4
XS IR AL, BENLG AL, #54PBS4L F I T
W] 219 0 (P<0.05), 1M M UE T W] B
FOX IR AL, BENLG AL, #YPBS4L 2 7] %31
2 A DL AR A (K14).

3 171E

miRNAsZ& P ER R E T, S5
a4 A TR R A R 4 A s AR KA 2
SR A AT AR T AE R I, miRNAs S &
JigRs 25 U AH O, £952% I #Emi RN A s ) s 5 ]
7 g8 A S FE DR i R e A 45 P2, R
miRNAsH] B8k 12 W 8 R8T (1 7 A s A
ST IR IR YT S TS 1) 4y TR AL H ol TmiR-
NASTER S JE 5 H RN 3R 08, 1K B R
TR R ORI F2 W R AT, X — R
WA P R R 5

JHR IR B . R R JET R R

TG 25, B ABREE 22 500 «2 1 HH 20 i i ] £
27 T AN S B I RO IR b S R B AR
ZARRIT AR 2 W, S WAk DT, e
U5 T IR e e b i ok — D R R

FEMSIT KT, JE B miRN A I AN BT IR
N, BRI 5 IR I miR N A s T8 I 1 s ¥ 3
AT PR 28 T T 8 1 G458 JBE R 7 P 1 22 R e i
T 11 2 A R F DRI K RIS 1) 7 328 I JRg A A
JE i R rp o R IA I miRN A sy AT 41 A
UMR I AR ) e M R AR R, O IR
e IR IR R T 75 82, MurakamiZs!
U IR Im iR-224 76 Jf i S ik ik, S50 X
W R Im i R-2244F K 51 59 LU K i 1)
g HH 1) I AR AR5 (i R- 22447 IR s
IR S LA H AR AN 2.
BATE G TagMan MGBH#EL 2 89>
T 40151 JBk 68 5 N e 4 23 e ok I 1) 9 55 21 21
miR-224 151k, K IN43%(17/40) 1 B R0 A
JE A UmiR-2243% 1 (P<0.05). KriitzfeldtZ%™"
EFRFmIRNA122 A2 miRNA 192 ;2 X A% R BE
g WA B AH] /N AN [ 412U 5 B microRN A sl
Fik, FWE A miRNAsH [ TR AT LA
A ImicroRNAs Rk, Bl i AT 77 R BRI
S T BTGB e 4t i A spe- 1 HIBx pe-3
(miR-224315, F1t 1k Hh e AFAE HI I FEE AT ).
YLK FE 100 nmol/LIAMO-miR-224% 5k
48 hjm, 4968 BPCRI N AN & BlmiR-224
FIBHNHIZRIET74%, [R]FBAT IR FIMTTIZAL I &
LA spe-1H1Bxpc-3 B M 4 i (1) A= 52 2090 ).
5 BRATNY I 4l A X i J AMO-miR-224
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A B c D
10% 10* 10* 10%-
10%- 103 10° 10°
T10% T10%- T10% T10%
10 10 10 10
- :
100 =T | 100 T T | 100 T T T | 100 T T |
10° 10t 10*° 10° 10° 10° 10* 10> 10° 10° 10° 10t 10° 10° 10° 10° 10' 10* 10° 10*
E F G H
10, 10, 10, 10%,
10°- 10°- 10°- 10°
T10% X : 10| A ' 107 710
10 at 10 b 104 104
100* - 0| d T | 100 — T 1 0=
10° 10° 10> 10° 10° 10° 100 10* 10° 10° 10° 100 10> 10° 10°  10° 10' 10 10° 10°

4 FREERARELMEEASpc-1F0Bxpc-3tPmiR-224F A GHYLBIR AT BT, A—D: Aspc—1; E—H: Bxpc—3; A, E: 23 % IRZH;
B, F: FEALATIAZL: C, G: PBSAL; D, H: AMO-miR —2245%4L41.

o B0 200 10 400 i ) & DN A 2 S 4 i 1 and disease. Physiol Rev 2011; 91: 827-887
TR HEATAHT, G TR T W (i R-22435 3 11  Croce CM. Causes and consequences of microRNA

dysregulation in cancer. Nat Rev Genet 2009; 10:

Ji, PHZEL AL P A0 A 0 3 A R G/ G A, 1 704-714

12 Munker R, Calin GA. MicroRNA profiling in can-
H H] g = 4 p g
SHIRIG,/MAI4H B EE 1 B St B B, HL A 4140 i cer. Clin Sci (Lond) 2011; 121: 141-158

FI’{]'? ﬁﬂ Ve -t Eﬁ Ez jJ[]. 13 Szafranska AE, Davison TS, John J, Cannon T, Sipos
E‘\ Z, miR-22 47£ Hﬁ H?%’}.:TE. E':] 7/% r: ':F' EH’:E% B, Magl?nouj A, L?bourier ]?, Hahn SA. Mi?roRN.A
expression alterations are linked to tumorigenesis
’f/ EH s 1R AT RE N */l\%ﬁ [_5]/‘] Hﬁ Hy?ﬁ? 5] F.ZE Eﬁ/]‘/]? ic and non-neoplastic processes in pancreatic ductal
N i s HE adenocarcinoma. Oncogene 2007; 26: 4442-4452
4@’ ﬁﬂﬁﬂ%%g TRIT PR PURTHIRE AL (HILRIK 14 Yu DC, Li QG, Ding X%N, Ding YT. Circulating Mi-
HIVE L, Wim i R-224004n] 47 JiF At e 40 e 1) croRNAs: Potential Biomarkers for Cancer. Int | Mol
. e E A1/, P2 N i TSRV Sci 2011; 12: 2055-2063
ca Tﬁﬁegﬂzﬁ‘ Al %Bjﬁ{jjj:ﬂi ARAN 15  Tricoli JV, Jacobson JW. MicroRNA: Potential for
ﬁﬁ % Cancer Detection, Diagnosis, and Prognosis. Cancer
Res 2007; 67: 4553-4555
5 . 16  Zhang W, Dahlberg JE, Tam W. MicroRNAs in
4 §%Km tumorigenesis: a primer. Am ] Pathol 2007; 171:
1 Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun M]J. 728-738
Cancer statistics, 2009. CA Cancer ] Clin 2009; 59: 17 Cho WC. OncomiRs: the discovery and progress of
225-249 microRNAs in cancers. Mol Cancer 2007; 6: 60
2 Castellanos EH, Cardin DB, Berlin JD. Treatment of 18  Murakami Y, Yasuda T, Saigo K, Urashima T, Toyo-
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Park) 2011; 25: 182-189 analysis of microRNA expression patterns in he-
3 Krejs GJ. Pancreatic cancer: epidemiology and risk patocellular carcinoma and non-tumorous tissues.
factors. Dig Dis 2010; 28: 355-358 Oncogene 2006; 25: 2537-2545
4 Welsch T, Biichler MW, Schmidt J. [Surgery for pan- 19 Oberg AL, French AJ, Sarver AL, Subramanian S,
creatic cancer]. Z Gastroenterol 2008; 46: 1393-1403 Morlan BW, Riska SM, Borralho PM, Cunningham
5 Maisonneuve P, Lowenfels AB. Epidemiology of JM, Boardman LA, Wang L, Smyrk TC, Asmann Y,
pancreatic cancer: an update. Dig Dis 2010; 28: Steer CJ, Thibodeau SN. miRNA expression in co-
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Surg Clin North Am 2010; 90: 219-234 20 Wang Y, Lee AT, Ma JZ, Wang J, Ren |, Yang Y,
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Abstract

Activation of hepatic stellate cells (HSCs) plays
an important role in hepatic fibrogenesis. More
and more experimental and clinical data have
shown that HSCs have the capacity of multi-
directional differentiation in special niches. He-
patic fibrosis may be prevented and reversed in
part, if not all, by changing HSC fate. Thus, the
research of HSC plasticity may break a new path
for therapy of chronic hepatic diseases. This re-
view aims to elucidate the origin, structure and
plasticity of HSCs, and identify HSCs as a poten-
tial therapeutic target for liver fibrosis.

Key Words: Hepatic stellate cells; Hepatic fibrosis;
Stem cell; Differentiation
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BRI K DG TR] B, Ak T 44 i 5 JE i 55 10 PN e 4
oz 18], L5 BT £F 44k 0 e A oM. HSC
KINAEAEZ P4 bR id 70+, fE—E ko4&
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RLRIAE S, AHSCAE A #E m 118 P i 6 97 it
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JHEF A (19 A0 N A ELAE —2Rid.

1 HSCHVECERN4EH
1.1 HSCHgAZ R 18764, 1 [ Kupffer K I T JH 2
R (sternzellen) IAFAE, {H ELAR S5 4 A5 B
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AN I LA AR A 4R ) A i, s Il
4 R BRI (Tto Cells)BlIb i 4i i (lipocytes).
EF197 14, WakeZ5E™HIE 5200 [ 40 fe 2 AT 24K
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E AT At A oo 2, 19954 [ B 111 a0
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HSCI MR IR M AN, — L2238 AN
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LR X

A 2 4K 43 fe (he-
patic stellate cells,
HSC) £ T ¢F 4 1k
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Fp R EE R
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& 5 AT A AL
Y R4k,

W@ T E A
Bk, ¥k, 4B
EEHKFHE
e [ B2 K BF R
EGECiE N



3416

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

HFRAENEIZYE 20115118288 $519%5 553341

WAL A 0

* FHSCHA R
Fw, FHHSCH
EA B AT 8
T e R A &
JF 4F Yeq vl e 5
12 HSC % 5Lt
Hoh RA A, A
ik —FBR.

JREF 4R 1M 2 11 9 (glial fibrillary acidic protein,
GFAP) NI At A AR JZ R 1, AT 7 A Af
fESK H T 92 1C D34 CK7/8 41 ™. S i
FOUESE /N BUITHS CoR Y5 T[] 785040 2™ . Baba
A AT SR 9 e brc 1/ Ui BE 40 B A
BIERS—SCSTBL//N R EHE T wks, £EAT
By B T S A SO R A M an i, Hr
— B A MATAE 45 B2 1 (desmin ) FIGFAP 45id,
P/RHSCH] iRk H B i

1.2 HSC#y £5 45 HSCAL T PR [GTaI BN, 24
A NI AL 5%-15%, [RIFF4IIE. AFSEN
A M. R4 i S Kup fferdl fiu 3L b1
AR, 30 I 40 0 DR AR Sl B AT IR
(cross talking), J& [/ 4k RE T Py A8 1 s ),
HSCHEAABU & A H AN BBk o™, 15
RATN, HSCHIN & & K E4EERACL L
VR Jo 22 ) P B P g it 4 i o0 3 2
Jig Ji B RN /D 1 e AP L i (extracellular matrix,
ECM), B804 i A= < X1 (hepatocyte growth
factor, HGF), ## 4 KK TB(transforming
growth factor B, TGFR)%Z 5 JIFIE 1) F & 58 ¢

1@5[16,17].

2 HSCHO#Bi4
2.1 HSC#y R ma4F4e — MM, T4 Mi(stem
cells, SC)&—RAAH AEIEHIRe I 2 e
M, 75— 4R, BT RLA K R R AN R ) g
g O R g T R < Y s e d e s R A1 ]
A AN PR IS, b (A 2285 A Nestin, CD133,
Oct-4%E,

Wiese 5 LR W, /MR K & fEh,
Nestin 15 TR FIIGA 40, 78 AL 23,
Nestinf H L F— Lo Fg AR X, JE— R fg -+
A HARIC S 1. 20094EDe Kock25 ik K H,
JHE U AT A4 40 i 2 2 iA N estinZE . 20114F
Reister:" R, HSCEIET 4 fARic /T, A
1AL fE, WAEZHSCIT ALl FE P (DN A
Fefv iR, Horp— 28 H, WCDI133, Notchl.
Notch3JE K 7EHS Ciffbid B2 DN AYE FH 5L 4L,
iMNesting (43 K {EHS Call g Hoh 140 fg (i ik
51 4 B R A O 40 i) rh Ef G DN A AL
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2T A LR, AH3ZL R (S AE .
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40 M R A T ARl B P BRI 2 7Y, Kordes

22203 5 43 B9 K BUHSCIN R 31, —25CD133JH 1
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PR T A 40 R SR A PRI B 10 4, WO ct-4
B (O ct-4 52— JE RN T 4i M R AE B 40 B 1) A
T, SIRZ A A Y, T gksl ik
M LT 4E 40 i (myofibroblast, MEB). 2010
SEFujii PR DU SRR /N BT S, &
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FdesminfIGFAPRILINE N, JF HCD133 Y
desmin 2 gL RIE. 55N 2 40 I B i 1 S
JRAN AT A2 R F 1 (stromal cell-derived factor-1,
SDF-1) /215140 MDA R S — 0 2 R
2 TR R # I HS CIt 2 iR AL WIHS C, #B
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FLIEY By, HSCE MM fICXCR4A4: 5 SDF-14& [ 4F
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IRBE R, AE 0 A 1 3o R ot 4 o AR
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B RN LA P R 40 IRATS BRI 4 11 5 e 7
Ferb AT e AN 2B KT HGF Bl ik
LRYEgN A KN DL A A -6, R EHSCE
AR, [ I 0K AN M b 5 ) - IR BR B
AFAEM; 124CD133 HSC 5 /MR U5 11 24E
K [HF (platelet-derived growth factor BB, PDGF-
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TE WG 40 M v i AN K & 2R K B TR S
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F14) 2 ek L ) S A0 B ) e Ak, A5 e il Fe o
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AHedgehog i 5 1 1% ¥4 5 4 BT 771 S A B,
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Abstract

Alpha-fetoprotein (AFP) is an important mark-
er for hepatocellular carcinoma (HCC), and the
detection of serum AFP is currently the princi-
pal method for the diagnosis of HCC. About on-
e-third of HCC patients have normal serum
AFP concentration, and the diagnosis of HCC
in these patients is challenging. In recent years,
many studies have been done to seek other tu-
mor markers for HCC. In this paper, we review
the recent progress in research of tumor mark-
ers for the diagnosis of HCC in AFP-negative
patients.

Key Words: Alpha-fetoprotein; Hepatocellular carci-
noma; Tumor markers; Diagnosis
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negative patients. Shijie Huaren Xiaohua Zazhi 2011;
19(33): 3420-3425

mE

¥ }6 % & (alpha-fetoprotein, AFP);Z IT 4m it J%
(hepatocellular carcinoma, HCC)#) £ &7 &4,
M E A F AFPAK-F A B35 BTHCCH) £ %F
. 2171/3é‘JHCC.§~%ﬁr‘iAFP7K%’~J£”“" PP BT
PB4 AFP AT I, X3 4 % 4 0995 52 B AT
8157 B *‘fﬁ%’-:ﬁ& 4 9%%%151 %5 &, A
*ﬁ&%#& JRANAFPR /u’affw;ifr 4, VA
RGHCCHI LI R-F. ALK T A XAFPH
VIS5 QB B AR S At R R, E AR
@é&%%ﬂfﬁﬁr M 3F AF P IR VAT 95 69 5 i

BAB, FTHF & 47 &4 5 AFP I AT % 6935 i 4

{8, VAR 3+ AFP A PEHCCE A # f2 4 Wi 18 44
E AR ED.

KR FEGE B; FFAMUE, MRAR S, S8

F5, KIEAD. AFPRIMATEEVIMBINSYIZBTIHTHRE.

TN BAYE 2011; 19(33): 34203425

http://www.wjgnet.com/1009-3079/19/3420.asp

055

JHF41 B2 (hepatocellular carcinoma, HCC)) &
RAEM O WAL FIEE S, AEFREL 1563, H 2
BAE TR HCCRISHE AR AL 5%,
WIS W S F AT U5 B i st B S ey
R 77, WA £ M (alpha-fetoprotein, AFP)2 H
AR Fdme B2 N 35 V2 I HC C A T
M bR EP), AHRILAERE K FZ 2R R 2R
5, A3 HCC 84 L35 AFP/K T 1E# (<20 pg/L),
BIFT B IMAFPRATEHCC. Z11/31HCC 3 1fLig
AFP I, /N OR A3 cm)JL ¥ L. AFP
FITEHCC, 2 MR B, 754 2%, AFP
FHPEHC CIRE W 2 AR 36T 545 2 R B2 4G 7,
Sz A NET S ks &Y. O T3S AFPRIE

I 2 WK, AATTHET T KRGS A SOt
1 JLAFE X AF PR HC CHbR & 9012 Wik ik e
VE—453A.
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1 LG R G Y AFPRA AT R B TNME
1.1 P& G F K AFPE 4 5 Fob & (R,
DR W R A (7] 17 5 b ) 48 4 35 A AN ) IR 45 6
M. gL GEE R (LCA)SE A I F IR B 7
1&(AFP-L3)£HCCIHF ki 1, HRIEKF
EAFPIFAE—2", W52 M35 AFP-L3 Ay L AFP
(I EGAE, XSTHCCHIZ W T AFPY. [R5 )
JIER I AFP-L3 IR REAE, ImpRK EoARHE
V2R, AR ST R R v L DR S F RS 7
1%, AT REXT AF PRI JFF 1R 12 A7 5K A {1
Toyodas ™ v T — P iy SURE J7 V00 1 il
AFP-L3, L WiAFPBITEHC CIIMBURK S iK41.5%,
5 1K.85.1%, 11 KT VR UK E L 7%.
1.2 7% % B R S5 Ut I 1 )5 (Des-y-carboxy-
prothrombin, DCP) X {4 2F Kk = Bids diis &
EHPIVKA-1), 19844 R KB HAEHC CH
T HHCCTARYIER 5 5 K0 ) 532 T,
MK ATE A HCC2 Wi RNG YT J5 5 R Ik &)
L3575 F DCPK 5 AFPACE TCAH S, X AFP
FITEHCCHIZ WifT — & M E, 7 5 AFPEEA MY
F AT 2532 R HCC I FII2 Wi . Yoon S
W7 454 AFPRA 1 i 2855 15 HH 1 DCP, &L
220 B, EDZ1 B AFP R P P L E DCP A
BH 25 5.

1.3 y-B- R BEE AR B R T8 11 -5 2 IE % kit )
LA IL(GGT I sy-2r 2 Bt e KB (GG T) [R] L g
(/) —fr, FEAg R AR P9 JL TR AS 21, R
R R, A R HCCRE R
bW, HTHCCHIE W UK IE Tk 74% A4 .
GGTII 5AFP/KF FLHCCA/NE W] B, 78
AFPIHPEHC CRUINIFE oA e 1 B P A
I, GGT [T {E 2 W AFPRIPEHCCH A R AL
1.4 o-L-8 ¥ o-L-F M BF(AFU) &
— Rl B AR TR VE K AR B, Tz oA TAUA AL
L. MEFER A, S5 555 B TRE
B BRI AR, AT AR 19844F 1 %%
P2t AFUA W] BE O 2 Wi T AR &), BT
AFUEHCCH AR I P 5012 W A K BEAR,
AFAE 5 0 5 B PE P R B b, IR R 32
THCCH)ZWr. AFUNEPE SHCCIPEREEE i
J K/ AFPIR TG I AR OGE, 7Rk LA AT
WEIR AR TS UL R, W FAFPBIYEHCCIYZ W, TG
FOE N A e s e S

2 BRSNS AFPRAERFREHIZ M NME
2.1 RAKREAGT FRIEAET3(Golgi

www. wjgnet.com

membrane protein 73, GP73)/&—F IT 4 5 /K 3
s s A A, A AEREIEE . BRI
ARREMELZES T, FERETALKZHA
2 E R A, 1E AT AL FIA FEA, HAE T
% JHREALFIHC C & L3 /KT & Mar-
rero5 ST 7%, HCC /MG GP73 1 7K 1
T AR AL B, 12 W7 T e R R R
J%1569%F175%, ROCHIZ T A = AFP(0.79
vs 0.61), 12 Wi W] 1 BUR B (62%) = T
AFP(25%), HAFPEH I (0 BH 2 R AR 1A 3
57%, $e7nGPT3XS AT RAFIRI2 Wit i, JCH
e RTAF PR I P . (HTE24k A
P IRIIE L SR 7R, GP73MLF- 55 i (1012 Wi A0 (e
ANERAR. TianZ: G0 1 5354610 T 41 s S HoAth
T PERTE B L5 G P73, KB B BT,
N HREAE A 0 A K — MRS, Liu
ZESTR I T 478 15 0 ORI 296 1T 163 1) i 335

Wi P e T AN W T v, 6T S 1R 2 T 9
SFRMME. B, GP73XE, B AFPHI T
SIS (A il — 25 PEAL.

2.2 BB BEAUEL R & RopE3 Wi R I ULEE 85 11 2 pk
3(glypican-3, GPC3)& P2 5 4l it 14 5 Al iR
0 R 1A RSO B 1, RO R A2 R Rk
JH B9 A2 R AN B, i fEHC C 2R iy 3Rk,
EHC CEF ML KT T ;12 HCCI R A
JE R SRR R 5 AFPHESE ) ZE 2 W/ T
HTHARTAFP(56.3% vs 31.3%)"%, HFIEKF
LM iEAFPICAI G, S5 AFPIEA N FH ] B 242
FHCCH R 2 W 3. i o, GPC3HER{E
69%-81%*JAFPEAEHCCH 5 3 5 %3417, Ding
2L USTRY I T 4145 AF PR 10 T A 57 4121
GPC3 mRNA, & ATEZHNT3.17%, JG& JH
9.76%; >5 eI FHPER 4 79.31%, <5 cm#
HA1.67%; Hu WL BRGPC3 E BN
Jee A i rh R, LA A B G 4 L IR
M IR A Tto 20 B b ) £T 4k 41 ) 24 5
B

23 hiF s ABE G (M4 5B M (haptoglo-
bin, HP)&—F 2 75490 kDalfl A,
e MR L AU AR S B E I
I 2 2 5 2 T, HCCHR A AN LS HP &
ALK E T, R BAT IS WM. AngZE
RIMIEHP /KA 2 B 2 T Rt
JiF9s B, FLi2 WIH C CIf R B0 AN 57 15 4 3l
M T9%F195%, HHPA AN F IR AR, A1

WAL B 0

A Ry itig
AR, HFRH
o9 T 4 0% AR &
W IRET Fr kAR,
% B W AFP M &
BT & A7 & 4 0 BF
KA. AINA
HERRRAWNF
0 AT I8 AT &4,
EHRERES
73(GP73). Hfg
BLLEE & & IR A
3 (GPC3)%¥, # 2
Wi FEGMFH
REIH.
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Wi £ B KA RHE TR . AWK, HPH FAFPIH K, ME M L. VEGFHPD-ECGFI&KIE

Jia% @it & B %
B ER, M@
S P R AT ik RS
A 5 it E kA
W B GPC3.
PEG10. MDK.
SERPINII .
QP-C. =B PCR
£ F Mo iX 5 Fb
EEe A%, &
MAFP W M
AL IR S
67%-89%, iX f&
AFP A M B 55 49
4t F | T A

BTy p R A

PEHCCHIZ A BRI E, HROCHIZ T il
F50.7635%. [H Ik, HPE 2 Wi AFPFHPEHCC HAT
— 3 PV AE N A, H A A B2 I PR E A
HESE.

24 FHEE H & A (osteopontin, OPN)JE—
Tl 4 B 4025 51D 43 OB £ 1, 0 L 40
PENZE L W ZEID G0E S IR R AR R RS v R A
FHAEH]. El-Din Bessa25:®' Rk BLILiE OPN/K -
10 R W B T RS M R, 2
JHF- s FR) B U B VR 52 FEE 9331 0 88.3% H1185.6 %,
W E = TAFP(AUC = 0.918 vs 0.712), H
L5 M AFPTEAI . Shang%:HIEsL
OPNXI T2 Wi AF PRI T it A1 R 47 1R 2 Wi
B, HLAE 8 R A T — 4 R 0 . Rk
OPN AT 1E }y AP i 12 Wi debr 2 —.

3 5AFPRAMATEEAERAINTED

3.1 LLLR AR5 BB B2 U1 2L A S I
2(TGM2) 2 e 5 A BN (T gase: EC2.3.2.13)%
T T R IR e TR — AN B, R — R ORI
SEEREN, HEAL RIS N, TGM2% 3 43 AT
F AR AL, H R IR ACE RS M G n] 5
M) 380 15 RBP4l AR K R T A
R AR, SunE PR R AL R KR
B, TGM2id %35 T AFPHE A HC C4 i (SK-
HEP-1. Bel-7402)H1 2 -1 il 35 AFPIIPE 1)
HCCAZ1(17/32), MR &KL TAFPFITEHCC
FEAH1(26/29), HAEH L HFTGM2EIE KT 5
M5 AFP/KF A, TGM21E(E T-AFPRAE
HCCAI 3557 B, i siRNAJTERAFPRH
PEHCCAI M T I AFPEE N 7] 15 S TG M2 17 .
ELIS AR 45 5 B 7R, HCCIE H I TGM27K -
B B i T IR I . TGM2 ] B2 AFPRAPEHCC
(1) — Bl B UL bs 5 W), B R 21
TIFFIE SE.

3.2 f R A K R F A RATAC K e
A KA M AN A KR T (vascular endothe-
lial growth factor, VEGF)FIIIL/NRAT A P S 2 i
K K T (platelet-derivedendothelial cell growth
factor, PD-ECGF) 2 H fi & HL I AE F B ot 1) i 5
A2 ORI . ARV 2 SR IR R AR K R
i 98 A LA kg J 9 4 B A R A7 S B A 5
a3 R iR A At i TR, i oRe 4 TR AR 22
RS AR AR, i R 40 B g R
VEGFHIPD-ECGF55 41 g PRl 7~ 32 FE I 5 P J 2E

Tt e 70 g J8 38 00 O B R R B b Ay
PR Hu PR H R 4200 (TM As) £
W7 16261852 F R VIBR 697 AFPRIEHCC
A MVEGEAIPD-ECGF, FHMER A60% 4 A7,
VEGF5PD-ECGFHL & 2 W AFPHITEHCCII
JKERTIR90% LA, (HARF S BE8L 2, £935%. I
HVEGFHPD-VEGF/K V- XF AFPIIYE i 2 5
AW E A 2E.

33 MEsbmEeR T HELGGAHRE T
(MDK) & 7T 4 1% 175 5 40 M 54k, 1) VS Jif o 7 101
A M IR — A W R . MDKERIA
AFPHIL, 7EMRIG & & b f b S I 3R IE, 76K
NHL P g T8 AL AL A 2L TR I A 2.
294 13 TR AS 4 MDK £ IA ", MDK3E A
mRNATEO2%AFPHIPEHCCH B 3Rk, HLE&
KK 5 I35 AFP S AR /e, TRk
MDKAT 3 k2 Wr AFPI TEHCCIIME IE bR &4
z—.

3.4 Nope% @ Nope(Neighbor of Punc E11)/&—
FRES RN 82 A, J8 T ek 8 K. fhix
WIfESs . H R, SpuncFl o 5] 22 44
A e BERNEYE, ZERRUVLIA . o2 40 i 2 e N
WA RIS, SiAb, BT c DN ARSI B K
Wi Nopeid 2 /) BRI FFF/40. 41 J 22 100 — AN Hrbe &
P)PY. Marquardt®%Pi@ it 52 ERT-PCR.  Hu izl
T 35 ZH 2 5 1T I, Nopeft 108K/ Bl
N8 40 b A7 8RR IA, A6/ ERHC CRERE
YA RIE, T EH LR e R Be Y e R
% FE AL, Nope )2 B ik i T AH N )
1B AR AL 2R, H S AFPIIRIATS
X%, HXTAFPRATEHCCIZ Wi (E St
Bt

3.5 B-E#K G B-IEH I M (B-catenin) e —Fl1 4
THRZ 488 kDally il W 1, HATREINRE,
—RES5EEEAS S RE SRS 5 9 R
$2, U S B-catenintE A Wntf5 S I& 2 1)
FEIRAY, FERRIG R B R0 R & AR bk A A
T H 400 P93 25 B-catenin & ELM, 5 b R4S
R I AR IE T4~ 25 40 i A
R R AR, B-catenin 1) HELEA £ 5EAR,
i PR i 25 B-catenin AN A EAR T HE AR F 28 4% AL
BEN I AL T, 5 Lef/Tef4s &M Ja 5 55 40 o 4
BEA RIS R 5%, 25 IR I 9 3 TR) i, 3G
520 B b 1R 20 ek 59 B %, A 40 i G B 3%
F2 ) e vk 55 B 2K, TR 4 PR 0 4% 28 ) R Ak
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F R (e 0 IR K K58, Goro g5 R F fuis
YA VLT 3745 AF PRHPERT B HEHC CRE i 2B 47 43
Mr, RILAFPRHIHEHCCH B-catenink% 4L 4= 4y ]
PE, 165 AFPRHYEHCCH A 7451 B-catenind% 4
R LA IR M B-catenin /) ik 5 AFPE
KA IR, M, B-catenin] i £ L WTAFP
FIHEHCCH — ML 4545,

3.6 REAFILE 30 HEbridHE [A30(SMP30) &
— PSS R, 5 F 5N 33.4 kDa, R
TXYaAk, 7SN FRION A S AL, K
2917.5 kb. SMP307E41 LN W55 55 S A,
Z: SRR PR, LR A M s s SRR
AR I T fit b R A% S EE . Zhou 5P R IR
YEAFPIHTEHCC R (ML - SMP30HUARH PR
(43.6%) = T-AFPRHIEHC CE#(26.2%), H 5
TR MR RN R & O E g
Jook. Hk R WL, SMP30H it /2AFPYIEHCCIZ
W7 F)— B e

3.7 HAERBEE GPO(rbPO) KB 1A 4
PO(rbPO) & K2 Wl A4 i A% W A i 2 1 SR v g —
R, B 5T IRNALS &, EHEPL/P2ER
FUAH AR RS 55 IR A i 45 2R BT, rbPO
TE94.7%(36/38) 1) 4 Wy i 4L 2R 1) 6 3k o3k 1 5%
ER AL, LS50 R MrpP0%E I /EHC Cf
JA L PR Rk, HAFPHIYEHCCI £ LR
(90.0%) A 2. 5 T AFPPHMEHC C(68.2%). Hitt AT
WL, rpPOZE FI7E S W AFPIH I AT 75 T 1l g B AT
TELE N FHANMA.

3.8 AkERA7H) A1 KA 1(SERPINIL), ik
HHORK P 22 IR B A AR, A 22 R B 1
FFIFIF R — 1. SERPINTI 40 o4l it 4>
W EA o LSRR AR L, T 97k sk o
PR 5. AR5 R SERPINTI 3 PR 7 K5
STHCCHRA T Ty, W 7EAFPHITEHCC. /M
I A A s A A b, il 3 2 SR T-PCRAT I
BH 20051 89%. 100%F1178%"" 7. W] I, SER-
PINII{E 2 W7 R MIAFPIAPEHCCHT B — £
HrH.

3.9 FEE IR 2 AP (cancer testis antigen,
CTA)FE KL IE 52 HL 2L U AE B 40 R 22 e
0 it rp R e R, 7E 0 A IE R AT AR R IA R
AP RIE. H 1991425 58 55 1M 52 AL
JE DR Bl 42 R IR AR 22 IR S G DAL, R - 52 o o
WIAFAE, MLV S SEAB A B 2P (1 CTA R R 3R
LI R] Re S IR AT O, CTA A 5T iR
Z R bR — WuZEP SR I RT-PCREG

www. wjgnet.com

T 2R PCTA(SSX2FISSX5)HImRN ATE T 40
ZUh ik, RIUBA 1A mkik 2, (54
SUAFRIL, HADATHZRIA 5 1355 AFP/K P AT
Wy PERS PR AN, TNMZ 3136 B S R A
K, Rk, CTAW REXTAFPIHPEHCCH ¥ AET)
WM.

3.10 L& &KX AEI0 RARKLHEF10(pater-
nally expressed gene 10, PEG10)7&20014F & L
—FHT RUHC CAHOCEN IR B[R, A7 T NS P itk
7q21, fEHCCHLZURI 40 i 154 (19 G/ M H 5
RIE, 18 R A ZURNIE & W4 8 i3
KA BT 3 5 B PCRK I & IPEG104E 4]
TEHCCAHZ Pk Rk, fTEAFPYIEHCC. /MiF
et R0 F I JEF9 T 39 FP o S %0 B P 23643 il Ay
67%- T1%F178%!"". K, PEG103& KI1R Al fig ik
A —Fh RIS WHCCH B 7 1-hr &4, £EAFP]
PEHCCH W12 W 77 T 2 AT HANE.

3.11 QP-CA B QP-CHERI T N85 Je itk I,
I 4t i 24 L A W I A v i B Q- 4 M £ 3 AL
W SR I RZ R R, v 08 T RER L IR [E]
/N 0 PRI SA 400 P 0 21 TiaZs R ILQP-C At
DRIFE R0 43 - B R/ 3 v 38 52 5 2R (89 %
100%), 7E2/3 [\ AFPIPEHCCH mRNARH M %1k,
MAEAF P & 5 I HC CZH 2R3k J A e i 3
PR RIE T R, kT IL, QP-CHEHAE 2
Wi L HAAFPIIMEHCC AT 8 ELAT A1 N AR, (H

Tk BAE.

4 IEHSIACPEVATEEAB RAT SN

T A3 BT N AR IE I R A WA S, T R
Xof S I A T2 WY, N 3 N
RIS W R, R MIERME. Xue
SOV I e £ AL R R SR SR P 1 A
TR U HEAT SO G i/ ST 20 B, A0 1 1
TR 19 BH 4 2 7 9 5 1 X
B, LAk 1-3M-3-BERE B
HA WK S WA, A2 Wi 00 55U B 5y
WIHE94.7% . 84.2%K184.2%, i 5 FE ) H100%.
WP S0 0T AF PRI PR B2 Wi th A A E. Qin
SEBISTHCCRE A . I B R0 R R B 1
W AARREAT 208, RI3-F5E-2- T, K&
Wiy B HCCHA LW, DL —=#
77 FE2 BT H C CHBBURE BE Ik 51186.7%, i 51X
F91.7%; IXLENF H PR AR IR L 5 AFPRIEIK
SEANKAIE, 166 AFPRATEHCCHR 5 1491 FH . i
TP HAA P i, 2T,

WA G 5

K S AR A B 4%
® 7 s AFP A B
FF 40 65 B
B 3%, A 5 W7
1Heg A M AFED,
@ 3% 2 AT A7
& W Fo JUAR 7 AT
) A% & M 3T AFP
FA L BT S5 64 5 b
WL, EABT
& HL A T A 3
AFP A M 55 £
A A AR
0 A& AR &M, xT
85 A4 A 8 ek ok
AP AT EAR K
FREDELTAL.
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| B RE A F T (R i A A2 2 n] G 2o U4 34 band of serum gamma-glutamyl transferase (GGTII)
S E ATk R as hepatocellular carcinoma markers complemen-
Z N BATED — tary to alpha-fetoprotein. Br | Cancer 2003; 88:
whksEsR, 5 EIE 1878-1882

TAABERERT
6 R 52 3%, HBh
W AFP I AT 55 ;
LA RAF A
= 0 BT % AR &
M, Tkt —F ik
TFRRXBELRAN G
AR, FRAERAN
s+ AFP I M AT 5
w5 W INAA; 3T
# K I 4 AFP I
P AT % A8 K 09 AR
2, TEWKE
LAt E, L&
i IR G AR AE A
NEX5i %

MM AFPAKCT B B I =i, 456 3R,
HCCIIGRIZ W CAAH R 5, DL AFPR T
HCCHCA H AT 2 W7 ()48 i) 8. 3 4F ok
EAFPRTEHCCIZ Wrbr s ¥ 0 0 25 5 24T 1
KETL, BIREADIRIN, HEIE R AR S
MM EE IR D, 28U B — e i AE Y H
M B, 38075 B (I R B ZE HEAT VAl A0 R 31
KHE A EEY B ER, A3 4 AFPI T
HCCH B2 1. HA RN 752
PR NS AR, TT{EAFP-L3
FI ARG D0 B Sy M Aff o A, DR, R B AR AN
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Abstract

The development of colorectal cancer is a multi-
factorial, multi-step process in which abnormal
gene expression may play an important role. In
recent years, it has been reported that microRNAs
(miRNAs), which widely exist in eukaryotes, are
closely related to gene expression regulation in
colorectal cancer. These findings have greatly
expanded our understanding of the pathogenesis
of colorectal cancer and provide new ideas and
methods for the diagnosis and treatment of this
malignancy.
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KM A IRAE—N S BE. ST ReyRE
SR, ARERREFFELPREZAEN. LF
KA AE FmicroRNAMIRNA, # /b4
R ZAETAEBERKRA, 5RmEAEE
A FA A B AR A X R MR IY R
T K S 69 KRB, A K g & 6995 Wi Fe 51
Fe )BT RAE T 00 BB A T

REETE: KHJE; microRNAs; HL#; Fik
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miRNAJE— ) 2 AT 2R AEWR N I K
L1825 ML IR I ARG /N7 RN A, HLAG
WRRRIL AL, S5 Hb. A
T4 2 i A0 v 31 4. miRN AR LA
Z e A TR, 3k 50 R IimiR-
NA AT Ji 5 R s 36 DI REAE A %%ﬂﬁmiRNA
15 K 988 4R S K o i 4 i 3R b S R0, AR

ST AR R AT JemiRNA L K s o8 R 1453k

T MiRNABYES T
1.1 miRNAZ IS4 % miRNAZ K H N
DRI 2 0 1) 1 B 240 SR 18-2 54 K% F 1 1 AR 2 i P e
RNAZ -, HHEAT R IR 1 2970-904 i kK
/N EERN ART AL I Dicerli§ in 15 A2 . 1k
FAmiRNA 5 iy 717 A BRI A (-HPO,), 3"y A
FHE(-OH), HA G A FHA FF A BAE(ORF), A
B AT AR B 1, T A 6 B A b T G
AbIE R, miRNAFIBFFULR T 19934F, Lee% ! 1EF5
BV HT /MR P ORI T 251 miRNA, FEar sl
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lin-4. 20004 Pasquinelli%F™ Y AEwf 2k di % &
FEWFT R T let-7, M8 IF 7 miRN A
FTHE. B G 2 AT TN ALE AR AR R
WE RNV L Rl AR R S e R
MmiRNA, 22200745 H$#48H CUF L ITE AR
YR 2454 584 miRNA.

miRNA R m ORI I 7 R IE R e 1t
RN R KISR0, T2 AP e T 2P %A
Yrrh, DG4 3 N 28304 H A7 A R IR s,
miRNAT S AmiR, Iy 44 M 4 v B 1 56 5
G n - E BT AR, AnmiR-21; 5 v )
JE I miRN AW ZE B 5 T b9 S0 /NS R
(av by ), WmiR-199afImiR-199b; HAN[A] 4L (4
Pk FIYDN AT A1 30 T i) AT A 7] e
JEAIImiRNA, JIFE 5 100 b Bef 4 A7 507 n A
X %, WmiR-199a-1F1miR-199a-2; 415 141
PRI 23 0 L~ EmiRNA, AR e
SR, AERIAKCFEARMmiRNAJS N “*7
WmiR-199aMImiR-199a*, 0] LUK 4 Fh 45 5
B TmiRNAZ R, {has-miR-195; 7EHfi5E iy 4
FU 2 57 & BLAImiR N AT AR B J5R 1 4% 7,
let-7, lin-4.
1.2 miRNA& & BAE A HLE miRNAA RS+
Oy SR AR R 1oL, A% N I miRNA
FER 5% ilipri-microRNA(pri-miRNA), Hi41 i
¥ W KB Drosha RNases H 87 Y] limiRNA R {4
(pre-miRNA), % N 1415 5 ¥ pre-miRNAK
E A0 s . SRS A8 BT IR ) — Rl Dicer
FEmiRNAFTA B U)X EEmiRNA. B miR-
NA LI RMNE S5 A OSUBE 45 1, R S5 DU e
97, P 144 5RNAGE S IEENITERE 59
(RNA-induced silencing complex, RISC)JE ik IE
X FRHIRISCE & ¥ (asymmetric RISC assembly),
ZAEXTRRRISCH YRS 5 H AR FimRN AH 45

P
= .

H B3 A miRNA 2558 2 B LA 5
SR JE BE DRI Y . — P2 mRNA B, 11 ) —Fh
SERPEANH] ST miRNA SREIL D 4E 7 A
3P (1) UmiRNA SR FImRN AT 41 H AN
MR R, I RISCY)#|EFArgonaute(Ago-2)
VBT RS S PRI TN X (R e e 2, A 3
FEEKTTER; (2)4miRNA 5 HEmRNAJT 41 B e
FEARIS, PO SCR Bl B, A 4 B L R
ik, DAk Hilin-4 AR, X FmiRN A H iy &3
2R, (AL BAANUTEAE 2 3) i A
AL E2FER 5 2, ARE M let-7.
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2.1 X% ¥ &K EmiRNA miRNAJE 25
RO AT WAL T RER /N> FRNA, 4l
L5 IR AL, 2R aE 1w SOk b g S R
PEmiRNA. Hil D&KL Z FmiRNATYE K
JE L0 R RIA, Wlet-7b. miR-9. miR-17-
3p. miR-21. miR-29b-2. miR-31. miR-132.
miR-141. miR-142-3p. miR-182. miR-194.
miR-194260) miR-21& H §iME—KI7E JLT-Fr
AR b 5 FRIMmiRNA, HB5 T gl
JROFR 3G 5 SRS W DL R MR ) i A A i A
LA Schetter 5 2l 46919741 45 i
HAPmiRNAMRIL, RI3TFmiRNAFFRIA
1EAE 25, HorbmiR-20a. miR-21. miR-106a.
miR-181b&miR-203 )41k Ty, 1 X EAimiR-21
T i e 2, HIHAES e T i) m Rk 55
ZEW A B 22 B AT T S IR A I A A7 R
A9S. YamamichiZs: R R AL 28 A8 B 43 #r
T miR-2 17545 B W 8 1 AN [ 3910 v i) 2
ik, G R BlmiR-21 [ 3 I8 W s A% 21 i 1
FEIZWIE . PDCD4Z 545 i R e R
FYIH LI miR- 213 K 2 —, Chang®5 ™ H,
miR-21FIPDCD4 & FiAH ¢, $E7-miR-2 1 it [
fEmRNATE 5 7 5% K P 1T PDCD4#RIA, 3t
PR 2T TmiR-21/PD CDA4H 1] B S 45 H
FFTIIATT SRS

2.2 K FARE AmiRNA #4405 % 4]
ZUM L, R I SOy 2 R P miRNA.
HAf & k2 FmiRNAZE K44 h
EAEFEIA, Wlet-7a. miR-15b. miR-25,
miR-30c. miR-92. miR-125. miR-127.
miR-143. miR-145. miR-148. miR-191.
miR-299. miR-451. miR-486-3p%%%"*¥. Akao
2N IS5 Wi AN ML miR-143 FImiR-145%
BT, $EOR P AT e R HE S AR . %t
FIL BoR, N5 i AkDLD-1 IS W480%;
PemiR-143FImiR-145J5, P 40 o A= & B3 %2
. HiFSZERKSZmiR-143({#E [H . ChenZ™
R ImiR-143 38 i 7 1 9 FE K R A SH [ K ik
T AN 25 9 A BB R Lo Vo 2k K. ShidkPo%:
PEmiR-145%E ) | i e ity 28 2 AR K- 1 (IR S-1)
WKL, SR NS940 A KA 0. Gre-
gersen 5 THIESEAE 45w 4 M h, YESHISTATI
JEmiR-1451) HEAL > 7, miR-145 KL H Y
T AN ) o AL FEFE L A B B i AR K D)
FHK.

A7 B A 5

SR AR E
miRNA 5 X # 5%
RS N 8|
EEWmL, X
R AR K Y
BT KW EMA
JAALE, AR
J 0 B A
Yem BT RET
0y Brs A FBR.
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AL % AmiRNA
JE K 5 4L 2 R
X W & e A
T RE AL, K
miRNA £ X J&
o 64 4E R AU A
— R, h B —
&8 K R A
AL AR, LM
TG T s S Ao
P ACE R+ 3
AEHT R IR

3 miRNATEARRARE Z 4 CPEVER

3.1 miRNAA S K& 2 i b8 35 Monzo25 ™k
I, miR-17-5p M4 5> FE2F 4 5% K1 1(E2F
transcription factor 1, E2F1)7E AJS45 17 1) 44
JVR it R0 R 1) AR T A AR A AR ABL IR 3ROk
B, L Rg 1 S R v, LR A R
B RIG h i 2RIk, SR IR R E 45 i 4 2R
HmiR-17-5pff) Rk i FE2F 1Rk
AR A0 M 19 5 1 45 e Rk AR A i miR-17-
Sp IR IA T HT T, T 5 80T 40 M i v 4
5. Akao%5 FIRT-PCR H{ARAE S5 e 414 e 4
fi ZADLD-1. SW480. COLO-201 " 2450 5]
miR-143, miR-145KL K F . L5
RIAE T R 41 B P miR- 1433655 R &, TiAE
PHT40 M R aA T AL B miR-143. miR-145
HIAT R e e 2 4 i ADLD-1. SW480+,
AR lmiR-143. miR-145%iEKFThe, b
AU ) FR O M AN B AR K BRI, BRoR
miR-143. miR- 14547 $ il 40 i A= K 5 1 .
TazawaZs: "2 5051 45 Wi 4L 2 BEA TR, o
111(36%)miR-34a IA 5 i [ 1E 5 A2 2T %
fimiR-34a3 A\ KW 41 it RHCT116 HIPKOH?,
L5 2 40 i 34 5 52 B s a4, I BRI R
FERILAL. W 492 10 FH 5 DR 2 8 TR 41 47
AW KB, miR-34aif i X E2F (5 5 i
TR SRR TR T DA ep S35 T OE B ) R, R
PRI 87 40 B B9 5 4 FH, miR-34a3K 1A 2K 1 3
S M5 A, 55 K e () R AR 2 DIAR K.

3.2 miRNAR L K W5 o & #7 4  IfLEB A
F— RGN BT . I8 RILAEAE-. T
Sk, BEE AN miRNAWFGT M, AR
PEmi RN AZE I 97 A2 10 1 2 rp e 25 48 6 & 3
MIAE R, miR-27aj2& —Fi B A 3 R AR 1)
miRNA, HFj AL I I R 3= 2
#. ZBTBIOMRNA. Myt-1LL K Wee-1%61"+,
A sz HUESCZBTBI0 mRNAfEmiR-27aff)#0
H¥br. ZBTBIOBE A ke — e i, vl LA
FEIR R M (specificity protein, Sp)#ssK 7 F1Sp
WA FE IR 23519, TS i % 7 Spl. Sp3
IS pA 7t 25 fizpges FibJe 40 Jfa v o B 33, Sp ] BAIY
FVEGF. VEGFRI. VEGFR2Z L& Y5 PEFE A
(1205 UL S PR T SE R A7 % B 1R IEYT. Myt-1
AiWee-110 ZmiR-27af ) # H b, AbAT] LA
Cde2ftif k. WL R iMmiR-27af/KF, ZBTBI0
AMyt-1 [ FRIA R, MITEGy/MAS A £ A0
&5 fi e 9 440 1 A )

3.3 miRNAA L4 K& e B 4 Tkl
JImiRN A s 6l 8 1 30% 1) 4 i 8 (1 I8 1) 2
B VE 22 miRIN AR R DR IR 5 40 i 502,
WangP 5538 ok To g (13 B A A5 R 2% 7 14y
T i BRmiR-2 1 1) 45 i I e 4 B, DA A 4 e ) 401
W Cde25AT] AEH & miR-21 1IHE H #5. b
IR DI 7 5k = FIDN ARG 2 SmiR-21 7=
A, TiimiR-2 L IR Cde25 A3 Bl 28 X 4k
(B-UTR)HMFICdc25AMIFRIE, HETT A7 ) 42 41
MG - S #, [RII 2 51 DN A4 403 15 5 1)
G,-MAL 2 . PRIEA mi R-2 VAE LA N 38 18
T Cde25AZ 5 40 i A A R o 75y, AT REA
TR SE A

3.4 miRNAK L X faiz 244 KIGENE K
AW FmiRNARITVER, A1 4 4= ks
AT UHER S W K e, I H R A B 00K
SRR, Hilvr 2 W50 R~ miR-2174E K
W h ARk, IS5 MR R R R R
TR, 2R IR 4 i miR N A ) 31k
AR RRL, PTENSIGIA0 M2 28, BH 140 fu bt
JL 45 JE A ¥ (matrix metalloproteases, MMP)
[R#IE, MmiR-2110 0 5 #EP TENEE P (1) 45 &
fEHE T AR 22 AT R, I RIE T 5 — 4%
e AT, miR-21@ R HPdcd4
MFIA T AN M N B R BRI, FH
miR-2 1 FImiR-17-92 )3 V55 B8 (1 2R K
1278, HEREA O, miRN ALEZE R A Lk fifgg
R T AE AL EZAE R, Al AT AT GE R A i
S FE DRA T A T BERE . Zhan g2l 1 o
LoVo, SW480, HT29H1Caco-2 4% K fizfi 41 ik
KIN, 111 miRNAs(hsa-let-7i. hsa-let-7g. hsa-
miR-30a. hsa-let-7a. hsa-let-7e. hsa-miR-7.
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Abstract

Genome-wide association analysis is a new strat-
egy for discovering genetic characteristics affect-
ing the development of complex diseases, which
uses human genome single nucleotide polymor-
phisms (SNPs) as markers. Using high-through-
put techniques, genome-wide association analysis
permits to genotype whole-genome SNPs and to
explore their association with complex disease
at one time. Over the past 5 years, genome-wide
association studies have been proven to be a
powerful approach for screening the susceptibil-
ity genes for complex disease. In recent years, a
series of important achievements have been made
in genome-wide association analysis of human
cancers, especially digestive tract cancers. In this
paper we will review the progress in genome-
wide association study of digestive tract cancers.
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Abstract

AIM: To investigate the effect of volatile oil from
Cinnamomi Cortex (VOCC) on blood glucose
and lipid metabolism in insulin-resistant mice
and to investigate the possible mechanisms in-
volved.

METHODS: Insulin resistance was induced by

feeding a high-fat diet. After insulin-resistant
mice were treated orally with VOCC, oral glu-

www. wjgnet.com

cose tolerance test and insulin tolerance test
were performed. The body weight, blood glu-
cose, serum insulin, total cholesterol, triglycer-
ide, leptin, resistin, and adiponectin were deter-
mined using biochemical methods.

RESULTS: VOCC administration decreased
body weight gain (30.3 £3.6 vs 34.6 £3.1, P < 0.05),
blood glucose (7.6 + 2.2 vs 9.2 £ 1.3, P < 0.05), se-
rum insulin (1.3 £ 0.1 vs 1.7 £ 0.2, P < 0.05), total
cholesterol (70.1 + 10.9 vs 65.4 £ 19.5, P < 0.05),
triglyceride (93.2 £ 13.8 vs 102.3 + 21.5, P < 0.05),
leptin, and resistin levels. Treatment with VOCC
also decreased insulin resistance by improving
oral glucose tolerance and insulin tolerance.

CONCLUSION: VOCC improved blood glucose
and lipid metabolism by reducing serum leptin
and resistin in insulin-resistant mice, thereby en-
hancing insulin sensitivity.

Key Words: Volatile oil from Cinnamomi Cortex;
Insulin resistance; Hypoglycemic and hypolipidemic
effect; Leptin; Resistin
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of volatile oil from Cinnamomi Cortex on blood glucose
and lipid metabolism in insulin-resistant mice. Shijie
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Abstract

AIM: To evaluate the effect of vacA gene sequence
variation on VacA activity by analyzing the full-
length sequence of the vacA gene of high- and
low-cytotoxic Helicobacter pylori (H. pylori) strains
isolated from China.

METHODS: The full-length sequences of the vacA
gene of four high- and four low-cytotoxic H. pylo-
ri strains were retrieved from GenBank database
and analyzed using three bioinformatic programs
(DNAMAN, Lasergene 7.0 and MEGA 5.0).

RESULTS: There existed significant sequence
variations in the vacA gene among high- and
low-cytotoxic H. pylori strains isolated from

China and a high-cytotoxic H. pylori 60190 strain
isolated from west country. These variations
were mainly concentrated on the p55 domain of
the vacA gene, resulting in transitions between
hydrophobic and polar amino acids. Several in-
sertion variations were detected in low-cytotoxic
H. pylori strains compared to the H. pylori 60190
strain. High- and low-cytotoxic strains as well
as strains isolated from China and west country-
were clustered as different H. pylori lineages.

CONCLUSION: Sequence and insert variation
in the vacA gene might be an important reason
resulting in VacA activity difference among H.
pylori strains.

Key Words: Helicobacter pylori; vacA gene; DNA
sequence; Amino acid sequence; Phylogenetic tree

Yang ZM. Relationship between full-length sequence
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PRSP G B, JUAERT (SR AT A ARG e s Pt ) 2, LgmA8 b s AR BT G ml S0
18 (P E SR IIFDG R S 0R BRI A 18 RVFIZSCRERSEE (230D (221 2 SR e/ e
SOCHEY MBI UGB« CPEAYEE SO S E N AME SO SR REGCE.
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Abstract

AIM: To conduct a systematic evaluation of pre-
disposing factors to infection secondary to severe
acute pancreatitis (SAP).

METHODS: The clinical data for 42 patients
with infection secondary to SAP who were treat-
ed from January 2000 to January 2008 at Tianjin
Nankai Hospital were retrospectively analyzed.
Univariate and multivariate models were used
to find predisposing factors to infection second-
ary to SAP.

RESULTS: The interval between onset and ad-
mission (effective treatment time), APACHE- II
score, CT score, PO,, intestinal function recovery
time, and BE were significantly associated with
the development of secondary infection in pa-

tients with SAP (OR = 2.846, 7.286, 34.833, 0.350,
24.273,0.194, all P < 0.05).

CONCLUSION: The time from onset to admis-
sion, APACHE-II score, CT score, PO,, intestinal
function recovery time, and BE are predisposing
factors to infection secondary to SAP.

Key Words: Severe acute pancreatitis; Secondary
infection; Predisposing factor

Qu PF, Cui NQ, Wang H. Predisposing factors to infection
secondary to severe acute pancreatitis: an analysis of
42 cases. Shijie Huaren Xiaohua Zazhi 2011; 19(33):
3452-3457

e
BE): BT RELEGET ERESEMIRX
(severe acute pancreatitis, SAP)4k & & % 5 &

FiE: £ 4£2000-01/2008-01 X % 7 & I & [ 4F
HSAPAEN BE217H], it a e TR
PR FRIR K Uk K R e 09 4245) B 6 16 RO,
G R A 52 3 T H B 207 5 AR AT B &
% WE .

ZER: HRAFTGRIITEAINSAPE H X HE
N TR (A #0s 97 4T ot la). APACHE- I %
o CT#4. PO,. Mofelk L at1a. BESSA
ARG L B 5 R £+ % (OR = 2.846,
7.286, 34.833, 0.350, 24.273, 0.194, 3 P<0.05).

LS KR E TR (O 208 97 4T et 1)
APACHE-I1#%-. CT##4~. PO,. Witk
B ata . BEZSAPYK KR B o4 5 R .
REER: EESEERA; R BYy BEEE
EBES T, B2, T4 BEAMBRSKERLSRREIRR

D42l HFRENEIAYE 2011; 19(33): 3452-3457
http://www.wjgnet.com/1009-3079/19/3452.asp

03I
TNE SRR % (severe acute pancreatitis, SAP)
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PRI v O ACRE S g g AL A M 13 0 2 A2 1,
LUK — Bt M A 1 U e oAy SR A HE KRG
JIEAT R BT FEI B 2 — . AR RS A
FORHLEIRESC . W s PR . RS
DhRe g4 F1F- AR 7K F AR B HLIE B 55 J5 1
A 7KL, HIRIERNREEAT. &
PSR 7% (acute pancreatitis, AP)&211H 40 iR
AN 1 Y — RO R, e 2 S JBR IR 48 (mild
acute pancreatitis, MAP)JHILH L) H0%, SAPK
R H3/10 00017, S API K B AR KA 2%, it
o, BERETR, FLIRIAT A A A B ORE S Y 4R
£ fE(systemic inflammatory response syndrome,
SIRS). Z#E WREMEMG 2R 5 1E(multiple organ
dysfunction syndrome, MODS), & 297 FB
e, FIZET R O R R, s R
H11520%-30%, LA ZEAET IR Jh ik 4k T 4
PR, o rh80% 5 4k R K A oM. el
fICS APREGE I RAE I A B U Ay A 2803 ol ke
RAE— AR, ARG L T Fi
RS LTS, AR PR _E X 4k A A S
PR 25 AR I G R AR ) W vh — BB — A W]l
FROBRAE, A 2 38 e 23 BT IR T e T s e
2000-01/2008-01iA (11217451 S AP B I R 9%
BE A8 0T, RS RERG Z) R R, A
2k R B i PR THEDN S LA B

1 #RIRGEA

1.1 ## 2000-01/2008-01 K HE 7 7 IT = e 2Ll
BRI Wt ERISAPI 21761, B11761, &
100%, F9#%25-89%, VI (54.89 £14.71)
%, Hoh gk ok e B 42490, 2 W bR v S 2000
T ABEE 2 e N RL Oy S R IR AR 2 (EE
SRR AR R R B 20064 AR
AR Sy S IR AR A R S R
RSIATRE) SAPIIE Wb Ut K 4k R I Y2 Wi
FRAEL,

1.2 7k XBE— Wi g AT Ve AT g, &
ZRansonfibr. APACHE-II ¥/ RS2 LR
b, AE A TAL PR 5 i R 3., S22 4005 TR
kR IEAIORME « 95%CIL. PIE. GINFEFRIN R
()FERE =558 QR ENBENTH(ERIBITH T
AN =7 d; GYPEA; @)y =13011/L; (5)ZL41
JEAHCT<30.0%5HCT=46.0%; (6)APACHE-
P4 =107%r; (T)CTVES =543 (8) A
ALB<30 g/L; (9)MHZL 2 T-BIL =34 umol/L;
(10)T=38.5C; (1)H4BWBC=19.0 X 10°/L;

www. wjgnet.com

(12).5 JEPO,<60 mmHg; (13)/JLF CR<54 umol/L
B{GR=129 umol/L; (14)mZhAek Z I A1 =5 d;
(15)MFEGLU=11.1 mmol/L; (16)ILIE ¥ BEAMY
=220 U/L; (17)B0 )% pHAE =7.458{PH{<7.35;
(18)F 4B BE<-4 mmol/L; (19)C-/< V% [HCRP
=8.2 mg/L; (20)1f1£%5Ca<2.0 mmol/L.

it AbTE RHISPSS13.08F 4T 4E it
220001, K H @?@*ﬁxzﬁgﬁ&ﬁﬁﬁﬂﬁiLogistic
U 53 B, SR AF & Fi5 b 5 2 it 4k I A AH DG 1)
ORME. 95%CI. PfH, @ .SAPYRK M H K YL
Logistic[=] 577 2.

2 BR

2.1 PERELESBITSAPRAER BER KK
JRGLH19.35%, 21701 B FFET-2601, SL T4k K
RS B 1061, SR 11.98%, L T B
JEAR38.46%.

2.2 SAPUR K Bty B BB & IS HT 12015
55 8k R I GLAT R IK R bR I8 e DU A o A 56 S T
n & Logistical A 5347, FTik (20505 b5 Ak
AR ER). o eIidabs T A4k KB gL 5 R Ik
ez 3 B E (P<0.05). Bl KR BN eI 18] (5 %L
BIT 4TI TE]). APACHE-11 ¥4} Balthazar
CTHEIEIEIRE. PO,. HIhAEIK I A, BE,
S T JBR IR 98 4k R I G 11 2 TR DR 2%

2.3 Logistic™ )2 7 #2 84 2 52 XN AN I61K 22 14T
JEBR & B 2 Je 4 Logisticlul 43 B, #2355 45
RILZR2. FH AN E P J5FE, B: Baltha-
zar CTEAES a4, HIhREME A, BE. &
I 28 NBE IS IR), A AT TAH S 4 g (2] VA 5 500(B) 73 3l
$30.713. 0.420. -0.167. 0.002, brvfEfk S 44l
THEExp(B)7 5l 42.041. 1.521. 0.846. 1.002,
AR -8.037.

B E 1) i [9] U R 0k f7fE, K W B EBUIK
JEYL G R Mk Balthazar CTHEJE 48
B W Dy eV A IR L R A N B I TR) 3 35
Fe b (1 0 [ VA R 250 IE {8, FWIBalthazar CT
FOE LR I Re A R . R A N B
S ] 50 {0 8 vy U)K % 1) 5 16 1% K, Balthazar
C THEE [E fa Bbr L S Bl T 8 2.041 K
T I A ARHEL S UG THE, % Balthazar CTH
ik B AR B AR X DT R ZE B E . W P e Pk B2
I IR) S R0 A N Bt ) Ta) (9 o ik oK. O B rp ik
Balthazar CTHYELIRECHX,, FA7 N5 WD)
REmI ST A X, <5 A0, =5 dM1; WBEN
X,, A Ammol/L; K9 AR A X,,

A7 B A 5

M A Bk B & F R
LRI K G M
T E&RA,
B A7 & JE 0 4k &
B e 84 TR AT
Ry, AT HE
Bk ok R R
kO TRAEEH
E, HEZP g
#o.omAE . T
. TATegTAM
3T STk M G R R
209 16 K T 4k
%, RFAMSAPL
KRG
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Wi £ BE
H B 74 E APAC
HE# 4 4R 4F 36

FRm SAP R L |
B, K%
EESMPRAL
Mok BB kA
3, Balthazar CT+F
2. PO,. HCT.
BE 245 % 77 &
L gk R AN xX.

Bx RXZ(n) ToREZ () ORIE 95%Cl PE
e 21 89 0.961 0.394-2.432 0.930
RIRE i) 16 46 2.846 1.138-7.117 0.022°
MS) 15 89 0.813 0.333-1.987 0.649
JHR 13 34 1.755 0.638-4.830 0.272
HCT 13 64 0.710 0.266-1.848 0.471
APACHE- I {15} 36 95 7.286 2.043-25.987 0.000°
Balthazar CT 39 45 34.833 7.630-159.033 0.000°
ALB 14 56 1.113 0.431-2.874 0.825
T-BIL 13 35 1.674 0.601-4.510 0.328
T 4 20 0.736 0.152-3.561 0.702
WBC 11 39 1.182 0.419-3.337 0.752
PO, 25 140 0.350 0.136-0.903 0.026°
CR 14 71 1.390 0.544-3.549 0.490
IR S0 32 20 24.273 7.949-74.115 0.000°
GLU 14 63 0.929 0.362-2.384 0.878
MAMY 32 109 1.839 0.671-5.040 0.232
PHIE 13 81 0.396 0.150-1.037 0.054
BE 30 56 0.194 0.730-5.140 0.000°
CRP 23 118 0.582 0.236-1.438 0.238
[MCa 27 97 0.733 0.294-1.832 0.506
*P<0.05.
Variable B Sigofthe change Exp(B) BE2S  HIBFISAR RE RREPE PE
Balthazar CT(X,) 0.713 0.000 2.041 fi  PO,<70 mmHg 25 68  0.012
FZIDEEREE(X,)  0.420 0.000 1.5621 PO,=70 mmHg 17 149
BE(X,) -0.167 0.009 0.846 % 5. FEsHE=5d 32 19 0.000
RR2ENENEX,)  0.002 0.047 1.002 Bk, EeHE<5d 10 152
=¥ (constant) -8.037
3 1Hie

frhd. MR LR G R I R Y
= logit(odds) = BB, X, B, Xot...tBpXpte; Y =
0.713X,4+0.420X,-0.167X;+0.002X,-8.037.

2.4 SAPH. Mo fedih 5 &% KIEMODSHT
HREAN A RIS W D REAN 4212 WibsvE, 0B Ml o
it 5 S APGK KRR Y (M C R, 40 M Rk A I
PO,=70 mmHglfSAPYK K Y1761, Ay
1494]; PO,<70 mmHg SAP4E K L2541, K
JEGL68H1, 2 UMKy 4P = 0.012<0.05, H4E
THFRE . K, ARE A2 &S dBL R ASAP
Yk IR EGE324, AR Y1961, 5 dLL IS 10451,
RIEGE1520], & DYLMH 5P = 0.000<0.01,
75 (R3). BT RERIM, PO,<T70
mmHg, B IhRERI0, M. ARem 2k s d
DL E B SAPYR KRG 5 5 KA

ZHR PR BIRTT, G RIERYL19.35%, B AR
T EAMRIE30%, 21741 B35 JET 2641, SLT4k Kk
TG G HI1041, BIRAEE11.98%, WA T A3
[ AN R IE (140%", G T 5095 4 K 38.46%,
B A T [ AR 180%. B YL 2 FRE 2 Bk
JiR 4 5 LIV I R AE, S 51 PE T (1) 5 2 e R K]
2, RFUIR R4k 2 S YL S AP T 8 22, FFH5E
TR N3 AR IR B8 b O T TSR AT AT T
H0%-10%, MBS I I3 A6 2 JU) 358 K 31]30% .
TR I K 5 J R R B ) L R R BE S R 35 1),
IRBE I 0 R ORI G e L 2 12 ), g
IIEHBIE30%, YLk 4K H30%-40%"*". Be-
gerZE L S TR R AL 4R S8 R L 50%, HLR
RIR100%, XA KN IR FEAL 2 41 b A K AR
(IR RIE. B3 46, SRAEALZN it A5 P ofn A 6 6
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JSCRIVEG FEE LA 0 BA1 25 AN BB 200 51 JE 11 J e e 5L
JE R 2L 2R, Aol 3 — D)3 il kg 4N e B 1) A R
.

S AP GLIRFEIN R S AL T Ay T 7 ok F v
S A E R, DR BT R R Rk Ak R R
JIR L 1 LRI RS W R i B, — R A A4k
BARFI LA 2 7 UP 9 R G0 AE TR 48 78 %
ST JE T EE IR R T CCR L R X e
PRSP 8 B 2T R R IR S8 4k I G T
T AE AN 7, R IR fES APk & 4
PR T B A i CR P I 4300 mg/L (UK
PE83%, Fr 5 E78%, HEH£84%, AUC = 0.86).
RichéZ: M 5% R BT L-675 ik IR PR JE (J e F e
PR 8 vmn, ARAESR RIS AP R K3 dh Tt
i 0 B W (P<0.04), A& M ARIL-6 T 2
PEAEBPES) 11 (SAPS IT), Ransonif4), FICTSIVE
4%, SF 9077 075 0.65. 0.67. RauZsk
IRIL-87ES AP R 25 1 R A HPHE AE IR I G
N TIEB AL, S df BIE 4112 pg/mL(H
EVET2%; FERYETS%; HERRIET4%, AUC =
0.70). FALHFFT 1L W, 1L-6<400 pg/L4E &
PCT<2 ng/Lf&dif TR IR gk R B g ke AR 2
AR A KA T P A oA FEOE A, i
THPCTAE— AN B YA (1 T Jak e o
RBE R bR & D). TG 2E S W R SR e
FTC SR AL (R HERF P i 84% (REUEME90%; 5+
PE79%)MPCT 487% (U E80%; H 5+ 1£93%).
PCTAEI AL GL(8.5 ng/mL+4.8 ng/mL)E 3 5
TR H WA IE(<1.2 ng/mL), 56 Lkt
FRBAPACH I ¥4+ CRP. IL-6. IL-8. PCT
SR BN AT AE XS TINS ALK A I M I AL AT 141

H AT 0 90 3R B R G O RORE 2 FAE S M R
JR A AET I R DAL, 7 SRR R 2 A8 T AL
(180% LA 11 g it Jsk Yo i i Jig WASE T 1)
T DAL, DRI T il 5 i Sk % ) TR 35 0 4 oy A A
R EEL. H T FE R A% I 4k R kg
(RPN bR HEAR 2D, Sk T e 5 4k R 4 R IR
(Rn] Be &R AE e, FRATT ZETE InuEff . A7
ATAT [ T30 R 6 I i 44k A Jak G 1) i R 30 4
R, GAIRIREEIT SR BAT R A — A B AR
PR TR S AP R o IR IR SE Ak Ak g, DRI I 77
AT R HE PRI PR P00 A4 22 K IO S A P4k
RIEGe . PATIRF 217481 0 Aok s 2 1) R e i 48 A
THEAT 53 M, 45 R W R 2 N B I 8] (1 300h
Jr 45 T IE). APACHE- I $¥4). Balthazar CT
FREFEFR . PO, WLhfek E I ], BEZH

www. wjgnet.com

ik JBR I 8 Ak R SRR G 1) B S DR 3R, I xR R
SRR AT £ J0 A Logistic|n|H 20 #1 &L
Balthazar CTHEAEEFRE. M Dhaedk &I .
BE. ¥ & AL, AdATTAH S 3 4 (2] &
B(B)r 540713, 0.420. -0.167. 0.002, %5
Wtk Z 845 T HEEXxp(B) 0 7 2.041. 1.521.
0.846. 1.002, ¥ 0-8.037. LT N: Y
=0.713X,+0.420X,-0.167X,+0.002X,-8.037. %]
ZATFR bR ARG R A B B R, TG T
J5 FEAR.

7T S AP 5 3 4k K 4 B Sk 4 U 1, Ha-
lonen5 P52 W LE TS A P4k & Ik G 1) Fiml
Hh H TP RTE S 2R 40 e PR A W i BR AN 2+
5> —3, APACHE P-4} e AR If H FUill SAPSR AT
RGN, (E 2 AR T AT R RIS Ak R
AR LT RATW R S Z AHAT.

PO,/&S AP TN Fa b, G4 AE AR 5
SRR B EFRAAMA, SETFNR—
5 T 00T B 1 0 i R 438, B0 I A A 1 AR
W (R RE T, 53— 7 TR K & 3 P E A B
B, B DR . il B . SR
2 o RSCRE I 25 46 20 i, N EE 22 RS B, TT
Ae st — P EIIMMODSTE %, M A F R BRI 4
1E. BATWEFC R I D se 4%, PO,<70 mmHgh
SAPHk R IE YL T2 S ) 4. Polyzogopoulou™!
WFFUR I, FE8e KA 7 <60 mmHg /& Sk i
JUR 98 R0 DR A R I O RCRE, W A MR
T ZRAAE AT 5 B DR 35, AR 2 SR e 4 8
HHET ST fE G R % R H S £
SAPEF R R AT H LR PO, N FICRPTF
i, HPO,. CRPIZNAALA P 1) ™ HAE
)R, fLCRP>120mg/L[H I PO,<60 mmHg,
WIRSAPA I RIE, TG 2, Jefem BN A2
YRR KT ek AR AR E D RE I
& R 2, AT Dy FERE St I 46 1 B T £
B, AR08 S5 PO 5 e T K i 2R R BR A6 7 J R 4%
ELEBE Sl J&:1.87 £ 4.851-2.35+5.89, P4 in)
Lb#iP<0.05, Z 57 W3, SRIEMAPCO,. PO,.
HCO,. BE¥H AL T/KM A4, PH. BIE ¥
BI(AG) M A TG 2 35 72 e, SR B2 20 1R il 25 L R
FEEE. SR SRR 2 R 548 hNAT BNk MK
S3 M I FL AT I S W, 0 A W 15 T o
VSIVEEEE -8

CTVF43 4545 T-19904: HiBalthazarfllRanson
P BT o i 1 SR B B IR B [ A A RS
LR 2 PR AR . SETI R A BRECRIA AL

| B %A

S & O E o
HATEREZ
% Logistic®
)2 5, Ak R
SAP 4 K & ik
SACDER
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m @ 75

A oA 8 A
¥, AR, HM,
2 Gt IR K gk
V- 4-% ZLPIN: 8N
HEBE L NG
SRR AR

RDIBRAATAE B BA SR, TR RIBh &
BESR AR I, ES WIS AP “ GrbrvE” PO Al
A DL 0 A HS LE A 2 IR, AL T 96 S Y. 4y
W ORI RRE, i ) 2 e IR g 552 J5 1 Jige
I JA LR B0 1) s PE R E 20 #r, TN L3 54
FEASABE DX J3 7K b R0 H P R R 98, A I A $
PEAEIIRIT 7%, BRI LRI H
Wit s, 16 A — PR R N A A 7, 2 H AT
AN ERAMER R PR AT B, CTU R
JER AT R, IR SR FE, B e AN IR I iy
FEMRSE AR . BT R IS AT — R K 2 IR
CTHIH 5 B SR A3 L, 2 W B )™ 0 38 [X 431
1R 1582%. CTYF4r7-1043 (1) 3 H RRE & AE R
LR s TUE <700, AR v
FUR A JENRIR 6 WD EMZL.

JHEMR IR BE, JE I N K B A0S DL R AR B
H I Z D RERE 2K, Wi 6 b R DR if K i
INGERLV%, T RE B AE A AR, 3t Bl 3 1 0 B
DhRemesn, 5 800 8 a3 0%, W D e v,
T f 1 5, 325 ek R . S AP T bR
PR R A ] T BV T P s 38 v R A T R R T I
FE =, E—30 5|k i ) 40 e AR R A A,
MIMAES AP AL, B X HIMODS. Sk
JEE R 98 1 38 BIPIR 25 A2 v s 9 R RN 19 ) o 22
P32 2 — 0 AT TIF 50 R IS AP AT Ji k5 i
o, Wthie =5 AW 4k R IR R B B T
<5 dWKEH. P=0.000, P<0.01, 2= 53 B3, [ 2
AT A RIS AP E KR BB TT I
6], R 200697 40 T B R 9 I R I ()G, 5 39
Ak A TR I ) JLABOR, P LI = 0.022,
P<0.05, 25 BT B #1k.

FORE AE IR R AR R ARG S B E
TG A A K A DG, 4k R B G LA 3 AE 2 B
BT IR BB IR X gk e g g T
RS EE R O IR 28 5 A 4k O G I
TIARAEIR 2D, Ky T A 5 R Ak 40 B G 1)
A AEAR A ATAE, BATT T A e S e, i1,
FTAT R TI0I I B0 Ji JI 40k A Jak G 1) i A T 0 44
A DR AR SO 2 17451 9 sk s 2 (1 o Jik g ¢
A ATHEI, A ak RIEG ) 5 IR IR 5%, &5
SRR R B NBE I 8] (H B0RYT 45 T I |
APACHE-II 4>, Balthazar CTHEJEE IR
PO,. A IhBEMK I (0] . BE & JE B R 4 4k
RIEGL 1) Zy I R 2R, 3l 16t HE PR 2 4 ds b gt
112 Ju4 M Logistic[FJH 73 #r & M Balthazar CT
FREFEFR S, I Re R . BE. KW

ONBEF R, A ATTAH N ) 19105 2 250(B) 23 93l
90.713+ 0.420. -0.167. 0.002, brvfEtb 2%
{5 {EExp(B) 70 432.041. 1.521. 0.846.

1.002, H ¥ Hh-8.037. @ALFIH TN Y =
0.713X,+0.420X,-0.167X,5+0.002X,-8.037. 1t ¥
AT bR ARG R AR I UK, RS T
o E AL

4 ZEW
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Abstract

AIM: To systematically assess the efficacy and
safety of low-dose tricyclic antidepressants
(TCAs) for irritable bowel syndrome (IBS).

METHODS: PubMed, The Cochrane Central
Register of Controlled Trials and Chinese Bio-
medical Literature Database, and CNKI were
searched for double-blind, placebo-controlled
trials investigating the efficacy of TCAs in the
management of IBS. The Revman4.2 software
provided by the Cochrane Collaboration was
used for assessment.

RESULTS: Eight placebo-controlled, double-
blind, randomized trials including 334 patients
were involved in this analysis. TCAs used in
these studies included amitriptyline, imipra-

mine, desipramine, doxepin and trimipramine.
Compared to placebo (40.76%), TCAs (72.43%)
were associated with a higher rate of global
symptom relief [40.76% vs 72.43%; RR = 1.79,
95%CI = (1.48, 2.17), P < 0.05]. There was a great-
er improvement in abdominal pain score [SMD
=-1.68, 95%CI = (-3.13, -0.23), P < 0.05)] with
TCAs than placebo. There was no significant
difference in the incidence of serious adverse
events between the TCA and placebo groups [RR
=1.34,95%CI = (0.91, 1.96), P > 0.05].

CONCLUSION: Low-dose TCAs may be effec-
tive and safe in relief of the symptoms of IBS
patients, especially in the improvement of ab-
dominal pain score.

Key Words: Tricyclic antidepressants; Irritable bow-
el syndrome; Systematic review; Meta-analysis
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=) Ty WIER WB IBSEF  TCAHY il 312wkl RESFND
MyrenZ" 1982 392 61(33/28) ND —EFRBKIE 50 mg/d (4 wk) 4 5
Green-baumz5"® 1987 452  28(17/11) D-IBS, #EI883 50 mg/d (551/8), 100 6 4
C-IBS mg/d (282/F), 150 mg/d
(553-6/3)
RajagopalanZ® 1998  34.8  22(11/11) ND FIKEM 25 mg/d (EE1/E), 12 4
50 mg/d (552/8),
75 mg/d (583-12/3)
MorganZ" 2005 39 19(19/0)  D-IBS, PIHKEM 25 mg/d (EB1/38), 4 4
C-IBS, 50 mg/d (552-4/F)
Alt-1BS
TalleyZ® 2008 N 34(21/13) D-IBS, RIKE 25 mg/d (1), 12 4
C-IBS, 50 mg/d (852-12f&)
Alt-1BS
VahediZ"! 2008 36 50(21/29) D-IBS  POKEFR 10 mg/d (8 wk) 8 5
Abdul-bakiZ"” 2009 43.8  56(-/-) D-IBS, RUKIE 25 mg/d (E1-12), ) 12
C-IBS, 26 mg/d (518) 50
Alt-IBS mg/d (2-12 wk)
B vEs 2009 41 64(22/42) D-IBS  FOKEM  12.5 mg/d(6 wk) 6 3

D-IBS: 5 SHZ S RLRSE; C-IBS: BN S RLREIE; Alt—-IBS: RERZSHLGREIE; N: T RNEEE; ND: IBSHERURX .

=3 B RERENE e R e
- TCA PL TCA PL TCA  PL
MyrenZ5" 1982 BELMRIMERER  25/30  21/31
Green-baumZ=" 1987 SIAERIE 15/28  5/28 -58.96+19.37 -13.93+17.76
RajagopalanZ® 1998  SIAIERNE 7711 311
MorganZs"”! 2005  IBSHEIRIE 13/19  5/19
TalleyZ® 2008  IBSAEIRZERR 9/9 9/13 -453+263 -7.4+46.9
VahediZ" 2008  \MSUSSREVIEIRTTE 17/26  7/25 16/25 10/25
SEETZE/ DE2IE
Wosss
Abdul-bakiZ" 2009  EWISMEIRZERR, 25/31 12/25 14 /59 6 /48
£ER=E
BEs 2009 BITIERNE 23/32  13/32 11/32  13/32

ST IR H R, VR TR AL, 2™
WG BT A A e TR

2.3 J7 HORH

2.3.1 BAOGEARZME: DIRATSE LT 0H
W bR E(R2), 0l 45 KT 5 Ui, 4
RIS EP>0.05), 3% [ 5 25 WA A o 51
TCAsEMAREIRDEME AN 72.43% (0 = 185), HE
T BN 4140.76%(n = 184), P4 2 5
HYit#m X[RR = 1.79, 95%CI = (1.48,2.17),
P<0.05], ULHITCASIITIBSIT A T2 Bl
D). TN RG LD, ToVEBAT A 5. i 2

EURAXIR, RNAELE R R M (52).

2.3.2 s RHFBGEM: (DI PIAHIGreen-
baum™ FTalley™ 2R 550 T B98I VP20 (KT
TR 55 o JR P I ) e ) A4k, o) 1B &5 SRk
A7 50 PR3 A, 45 RAFAE S Lk (P<0.05), % H
BEA LRGN AR AT TC AT BEIR T 1 i =4
T2 A, BESAHEI%EL[SMD = -1.68,
95%CI = (-3.13, -0.23), P<0.05](#2, ¥I3). Hrh
Greenbaum 5 HEAT WV 4 20 Mo Mo ER i Wl £
S IS D AT B S PR VP o3 s e R AL AT
GEik 22 5 (P<0.025); (Q)HHEAR K. KHE
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Greenbaum 15/28 5/28 hl 6.73 3.0001.26,7.13] AR e
— : : B IBS# 57 2 Afn %A
Rajagopalan 7/11 3/11 4+ 404 2.33[0.81, 6.76] D S
Morgan 13/19 5/19 —— 6.73 2.60[1.15, 5.86] #T .
Talley 9/9 9/13 i 9.91 1.44[1.01, 2.08]
Vahedi 17/25 7/25 — 9.42 2.43[1.23, 4.81]
Abdul-Baki 25/31 12/25 i 17.88 1.68[1.08, 2.62]
Jiang Xiaomeng 23/32 13/32 17.50 1.77(1.10, 2.84]
Total(95% Cl) 185 184 <& 100.00 1.79(1.48, 2.17]
Total events: 13408754H), 75(WHR4H)
Test for heterogeneity: Chi? = 11.09, df = 7(P = 0.13), I’ = 36.9%
Test for overall effect: Z = 6.03(P<0.00001) ‘ ‘ ‘ ‘ ‘ ‘
0102 05 1 2 5 10
Favours AT HEZH Favours 759740
B 1 =HEERIEZESS BS SRR EMERAIMeta DA
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A BRI A R ER A D 02
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300 MRS R YR AT AL A B o, 0.87
ML 2 it 2 5 R IR R 7 2800 1 22 Jed 77 (P<0.025 1.0
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b SRR S BB TT T N R, B 2.5
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Total(95% ClI) 37 41 100.00 -1.68[-3.13, —0.23]
Test for heterogeneity: Chi* = 6.47, df = 1(P = 0.01), I = 84.5%

Test for overall effect: Z = 2.28(P = 0.02)
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Vahedi 16/25 10/25 R 33.76 1.60[0.91, 2.81]
Abdul-Baki 14/59 6/48 T & 22.34 1.90[0.79, 4.56]
Jiang Xiaomeng 11/32 13/32 — 43.89 0.85[0.45, 1.60]
Total(95% CI) 116 105 @ 100.00 1.340.91, 1.96]

Total events: 4108Y54H), 29(WIBZH)

Test for heterogeneity: Chi* = 2.99, df = 2(P = 0.22), I’ =33.1%

Test for overall effect: Z = 1.48(P = 0.14)
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