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Abstract

In 2007, Chinese Medical Association Digestive
Branch constituted the Chinese consensus on
diagnosis and treatment standard of inflammatory
bowel disease (IBD). In this article, the diagnostic
and therapeutic part of the consensus is analyzed.
In addition, we also discuss the background of
the consensus, the considerable revision and the
cause, diagnosis and treatment of nonspecific
colitis, selection of antibiotics, and wrong ways of
hemostatic agent application.
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Abstract

AIM: To humanize and optimize the single
chain variable fragment (scFv) DM specific
against hepatocellular carcinoma (HCC), and
simultaneously to get humanized scFvs with
high affinity and low immuogenicity.

METHODS: The amino acid sequence and the

model structure of scFv DM were investigated
to identify murine framework residues that
most likely contribute to the integrity of bind-
ing site. All the residues that were difficult to
decide were included as human and murine al-
ternatives in the combinatorial library. The full-
length humanized scFv gene fragments were
synthesized with splicing overlap extension-
polymerase chain reaction (SOE-PCR). Phage
display technique was used to construct a
humanized combinatorial library. Hepatocarci-
noma cell-specific scFvs were selected by pan-
ning with HCC cell line, and the specificity of
those selected scFvs for HCC was detected by
enzyme linked immunosorbent assay (ELISA).
The relative affinities of phage antibodies of
the positive clones and the primitive clone DM
were measured by ELISA using thiocyanate
elution.

RESULTS: A humanized combinatorial library
was constructed successfully, and the real con-
tent of the library was 4.77 x 10° and contained
a total of 128 variant humanized DM consisting
of 2° different heavy chains and 2* different light
chains. Three selected positive clones HDM]1,
HDM2, and HDM3 were obtained after two
rounds of panning and ELISA detection, and
their relative affinities were 1.6, 1.2 and 2.2 mol/
L, respectively.

CONCLUSION: Combinatorial library strategy
is an effective and simple method for humaniza-
tion of antibodies. All of the selected positive
clones, HDM1, HDM2 and HDM3, have high
specificity and affinity against HCC as the primi-
tive clone DM.

Key Words: Humanization; Combinatorial antibody
library; Single chain variable fragment; Hepatocel-
lular carcinoma; Overlap extension-polymerase
chain reaction; Thiocyanate elution; Enzyme
linked immunosorbent assay; Phage display tech-
nique
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£6910%, 4] T F3 b'<ttt cct gga gag ggg agt act gaa tac aat gag aag ttc aag ggc agggl(c/t)c acc ctg a>3'
£ JT— ELH A R R3 b'<ctccatgtaggetgtgctgatggac(t/g) tgtctac(a/g)(c/a) tcagggtg(g/a)ccctgeccttgaac>3'
gﬁiﬁi—fﬁt%ﬁﬁ\ F4 5'<agc aca gcc tac atg gag ctg a(c/g)(t/clagg ctg aga tct gac gac acg gccgtg tat t>3'
R4 b'<ccacaagtcaaagtagagcctatagtagtccectctcgcacagaaatacacggecgtgt>3'
E5) 5'<ctc tac ttt gac ttg tgg ggc caa ggg acc acg gtc acc gtc tct tca ggt ggagge g>3'
R5 5'<gatgtcagatccgccaccgccagagecacctccgectgaaccgectccacctgaagag>3'
F6 5'<ggt ggc gga tct gac atc gag ttg acc cag tct cca gee acc ctg tct ttg tctcca gg>3'
R6 B'<tgt act tga gct ggc act gca gg(t/a) gag ggt ggc tct ttc ccc tgg aga caaaga cag g>3'
F7 5'<agt gcc agc tca agt aca cgt tac ata tat tgg tac caa cag aaa cct ggc caggct ¢>3'
R7 5'<agccacgttggatgtgtcatagatgaggagcctgggagectggecaggtttctgttggt>3'
F8 5'<tat gac aca tcc aac gtg gct cct gge(g /a)tc cca ttt agg ttc agt ggcagt ggg tet g>3'
R8 5'<ttcaggctctaggctgctgatggtgagagtataagatgtcccagacccactgecactga>3'
F9 5'<agc agc cta gag cct gaa gat ttt gcc gtt tat tac tgt cag gag cgg agt ggttat c>3'
R9 5'<tcgtttgatctccagettggteectecgecgaacgtgtacggataaccacteegetect>3'

WS 1#ps1
WS 1176

5'—caa cgt gaa aaa att att cgc-3'

5'—gta aat gaa ttt tct gta tga gg-3'

TS W1-9(%1)%%5 pmol50.25 pL Pyrobest
FTRIIDNAZR A HEEATPCRN(50 pL). PCR
RIVFEFE: 94°C 30 s, 58°C 45 s, 72°C 60 s,
32AMIEHN G, 72°C 10 min. S FEERCR I - R
PCR/“#). (2)¥ BiP1-2, P3-4, P6-7, P8-9: KP1H
P2, P3MIP4, P6FIP7, PSFIP9 PCR ™ 445 B /R 1R
&, ML RS54, 98°C 10's, 63°C 60 s, 6ME
K5, 98°C 30 s, 63°C 45 s, 72°C 90 s, 32 MEHR
Ji, 72°C 10 min. )y HHEFE(P1-2-3-4) M4k
(P6-7-8-9): PCRULE [A]_L—H58 W, (4) K Tk,
Linker(P5), HEPCR/™ W55 BE/RIR A, 1Al A )
N 4 AL T TS EMPCR X V. (S)YEPCR=H) N
EGUIAL AL, PCRV 454 95°C 5 min, 94°C 30
s,63°C 455,72°C 90 s, 32ME¥ 5, 72°C 10 min.
T8 Fe FL RS D I [T S R R B, e ) aliAb S
% H.

1.2.2 FAF 7% B Ak scFvad A RALLE A Fo Ak B 1
##&: ¥iscFv PCRZY TS 1 Not 1 XM J5,
FiescFvIE A 5 #/ApCANTAB 5E 3 119K L
W4T, pCANTAB 5E-scEv& HLZE LA A
HRZ A KFTETGL. HISOBAG(#100 g/L
(P2 T 5 3% AR R I e 2 . BE ALk
104 se M s %, Ik HAh3E JORIDNA, LU
FIDN A K B AT P CR SR I, I H () 3 PR
N, FRE— P LI — /N ORIDN A SRR,

3 3 ELF lup/R2down, Flup/R4down, Flup/R6,
F3up/R9down, Flup/R8, Flup/R9down % 514, it
ATPCRYIG. WIWR R AR S AT 248 “ -
8 e " Y 15V BN -9l K2t ) 1)
BT P2 o Bk 38 3L 904N e [ £hi 46 W T AR L4k
DUTF 6 40 MO GR o 10% /L) AL ELTS AR, 1EH;
40 B A b BRI, 481 /L BSAE MG A
R P AR PR L, TR B3N 52 AL; AR5 B
1 5000 HRPARICIIHIMIZ A IL 3L, B9 F, Yook
JFOPDJEM W4, BRASA o0 fH K T B 10 HE 245
DAL 5 DA B B P o B kg 4R P E R
ABRA AT sc FvEER P70 e, RIS, Seill
JE 51 AT

1.2.3 NBRACHAT FEscFved abkak: 3 PHMH: 7
B 0K FIWE B AR PTAR 10 nL i 21400 pLx 4k
KW HB215141 11400 pLH, 37 CHRH R 3730
min; KGR B R YA FSOBAG-N
b, 30°CHEFEIL. PRI TR, P2 X YT-AG
1, 30°CHEFRIE G F IS AR TR F A2 X YT-AG
W, 30°CHEFEL he B0y, 25 BiE, IS0 mL 2 X
YT-AI(IA 23K 1 mmol/L IPTG), 30°CH;7%16 h.
2015 min, BRI, BEOG &SR KPR
sCPVPUIAR BN KRG 77 13, B4 CHRA7 s M.
1.2.4 ABSE A=yl 2 BOSCHR[20-21110 07
w5, BTN (Bel-7402, HepG2, SMMC7721)

www. wjgnet.com



0HHl, 5. SUAREUICRISIY SR It AT SR BEAVABY R

M 12 3456 72829

1500 bp

1000 bp\

800 bp\

600 b
ps

500 bp—=
400 bp——

300 bp?
200 bp

100 bp

1 P1, P2, P3, P4, P5, P6, P7, PSRIPIBIPCRF=H). M:
marker; 1: P1; 2: P2; 3: P3; 4: P4; 5: P5; 6: P6; 7: P7; 8: P8; 9:
PO.

1500 bp

1000 bp
800 bp

2 P1-2. P3-4, P6-7F1P8-9 PCR**#J. M: marker; 1:
P1-2; 2: P3—4; 3: P6—7; 4: P8—9.

IIAN96FLIE IR, 155524 h; 0.5 g/LI% Wl &,
PBS/20 g/LMillg2F Wyt i1 5 i A odd, BEANFH
PE 5 Bt BlR UA va B 25 9N FL; PRI [R) 94 g
IR EY, IR A0. 0.5. 1.0. 1.5, 2.04
2.5, 3.0, 3.5. 4.0 mol/L, FfLA AL : 5000
HRPHRICHIMI3 mAb. ¥ H, Yi¥/GOPDIRY)
. DR IR SRR o AL IMA {E 4 100%, AfH
BAEARS0%o T T T V. PR it S R B T R 1 R B8, BT Ay
ICHAR AR S A0 )36 %k

2 BR

2.1 ARACHTRT 5 o4 T AR Sk AR L B g &
% (1)IE 23 BT 40 44 5 46 R B U B AR F R T 5%
I, . RIVHFVLIFRFFI120/ Fi234
AR, KI5y Jy28 A NIEALIRIE . 84N 5
ARBREEANTASHE LA T A (2% NS4 s
KR53 HF1-9FIR1-93L 184 K /N Z160 bp,
LIF1/R1, F2/R2, F3/R3, F4/R4, F5/R5, F6/R6, F7/
R7, F8/R8, FO/ROH 45 | PR, £oid 140
BIEMFPCR, FRTFA/NZI 100 bplh) H Be(El1);
R4 25 A SEHPCR, FPLFIP2, P3FIP4,

www. wjgnet.com

3 P1-2-3-4.
P6-7-8-9F EGPCR=H). 1:
P1-2-3—4; M: marker; 2:
P6—7-8-9.

B 4 P1-9 PCRf*
¥). M: marker; 1:
P1-9.

——— 1500 bp

1000 bp
~—— 900 bp
————800 bp

P6AIP7, PSRIPOPHE, 3R75 K/NZIH180 bpf
FEB(E2); (&3 ESL(PPCR, KP1-2
HIP3-4, P6-7HIP8-94if 42, $KAFP1-2-3-4(FE ).
P6-7-8-9 v Bt (i24i), K/NZ1340 bp(Kl3); (5)& i
AR FESIEMPCR, KP1-2-3-4. P5. P6-7-8-9
T BUHEAPL-9, K/ANZ)T50 bp, 5 EIGEAHAT
(Kl4).

2.2 FAFEHEE IRscFyA R A F ik B 6 4
=g A N R R R S S IR T |
AR RAE, RN RN 90%. ik — D UK
H—NBURIDN A AR, 43 A HUF lup/R2down,
Flup/R4down, Flup/R6, F3up/R9down, Flup/R8,
Flup/R9downy51¥), #4TPCRY B, SRIGPCR
FEYIP1-2, P1-4, P1-6, P3-9, P1-8, P1-9, £:15 g/L
LR NERE e vk, 45 R4 5 BB AE200.
360, 520. 600. 680. 770 bp:A —E(l5). ¥t
HorpaA ve B BORIDN AT% F 3952 28 7] I ),
FP A IEA. PCRYE & R 3 45 Sk BN J5A6 41
BPUREE MR RS, SEBRPEZE 4,77 X 10°. )\
o 8 (470 P PR G 1 4 s e F v A U5 20 45 12 rh B AL
Pk 190 Tu b, ZLELISA%EE, 7244 vu I
A oo [H 5T BAME XS FRURIA oo (265 DA, $27R1%24
AN By B TRTRR A BR AR S 1 &5 4 P e 40 ) B 4
o PE.

2.3 Mg e B2 R 23N RE S M N

1147

LIRS A

AH R B R R
g AR AL e B
AR AT AR AL
B, TR HK
*E RN BT

18 SR
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miZAEE M o1 2 3 4 5 6 100 ODM
FAR EARACFR % EHDM1

A FEIA R AL
HACFR, Heik 3%
REHFRHGA
BACFKARRAE T
— TR

1500 bp

1000 bp
800 bp

600 bp
500 bp
400 bp

300 bp
200 bp

100 bp

B 5 SZAFFRHIDNABIPCREEBE. M: marker; 1: P1-2; 2:
P1—4; 3: P1-6; 4: P3—9; 5: P1-8; 6: P1-9.

s FvIfIEE R P 514 sl ol o, 3R A3 3AN AN R
FERFEA, 43 ér 4 AHDM1. HDM2., HDMS3.
EHINCBIBL2seq, K34 K FH1 5 op At
{AscFVDMITFI X, 45 A s NIEAL G VH 3
DX A TIPS i R ORI 76% 42 iR 2119 1%, VLA 42X
(9 TR 5 I AN 79% 42 1 #183%. #5346 N AL P14
(1B BRI S LR P HIME LU 4 2R I 2.

2.4 ABsFFFe Ayl DU SRR b vk v xt o
AscFv DM B3P SEFEHDM1. HDM2,
HDM3F A B AR EAT AR SR 0 5E . A
scFv DM AT PHEHTAACH B )N H4S CNIR B I AH
XF S5 AN S840 43.0 mol/L, HDM141.6 mol/L,
HDM2 1.2 mol/L, HDM3:42.2 mol/L(/6).
HDMI1. HDM2FTHDMS3 KA 55 F0 7 46 500>
AASEARPUANI0.54, 0.40F10.74.

3 111E

PR NG5 256 R0 5 A D S A AR 1R B A2 9
55, AT BEAR R S A BUAR1/2-1/100%2, #F 5745 3
R, HHAT SCREE F IOF R BE e S L IR ik it
Z 5CDRIA MG, £ B P AE
FHE2, gl SR DA I CDRES ¥ 21 A LA )
FRITSRAT I N JEA PR M LR BRI AU
R FORE R 2B W AR R EME R, #
5E FRAE G HEAE T I 2R 1R, 38 i YGRS R
— SR R I [A] 57 58 O FRRSE, A iRk 5 o8
FI R S RERE B, FORABAR. BA TR bufg)E
PEALF RV SEms St s c FviEAT N AL, St 4 1
S5 3 AT 4 RT RE S R PR 5 S SR A L AR S
()1 R DX B 3, g T S e i 1 B O il AR R N 95
A (R I 41 3 — AN PuAR Ep, f AR A4l
BRI, A5 I T A R s B AR K I 9 3 e
D) SR AL, e WSS A B T AR B oA
SRR IE, TE BRAL R . AR S50 10 o) 5 5 4

AHDM2
®HDM3

0 | | | | | A
00 05 10 15 20 25 3.0
NH4SCNJK[E (mol/L)

3.5 4.0

B 6 AR AL BRASTEDMAPRMESEIZHDM,
HDM2, HDM3FAEXTERI /.

THPCREGAR A N EAL A A FEIR, JF 5 [ 21k
BRI #/ApCANTAB 5E, 13 i 28 fLE AL B K
FER, RO B A il e g i i seFv A U8
WA PUARIE, HEFR4.77X10°, 5 T 254
FHERI22AN [ BE A 1 1 1280 A YR AL DML

Wt AT A i 7S B IR B A T B AT A s
i DIRE, & MmN ARk TR R IR
BRIP4 > 7 LR B I AR IATE
Wi RURL AL b, AF 22T A A B M ) B 284 3Rk
A PATTREAE AR AR N IR BT B 0] 45 S M B A
15 B e PRt A2 S SRS &, PRk bR
FANGE G IR RIAA, K456 T Pt (W B A ok
B ke, TR p T W R A K B ) R e
A G VR A B A PR e R R 8 DLV 1 7 5, A
BRI H M), APk FeRs e e B SR AL 1
011w R U ik R Y. — R SR I Ok T
= H250-10001%77, KB A% PE 2R AN BT A
U2V, ARG E B R 1R e, BEHLEEER 90
e o T A W TR AR BT A, DU 0 6 Ak A [l A
Pr)at, WITELTIS AT 244 BH o v e, 126 253
¥, SRAFIA TR T A, DA TR 3h ok i v2o6)
KA scFv DMASHEFHME EFEHDM1, HDM2,
HDM3 [ A B TR EAT AR SR e . S A
scFv DMXJ W ({INH4S C N J& RIUA X 55 A 17 45
$°43.0 mol/L, HDMI1:41.6 mol/L, HDM241.2
mol/L, HDM342.2 mol/L, $&7-3R15HI3 kKB 1
TiEHDMI1. HDM2. HDM3 536 A HiADMI]
FERAT RAF IR S G S e R m R S A ).
S HE3ANBIPE R EHDML. HDM2. HDM3 %
SRR P AR I, 3w PR RS A 5 T NPk
BRIESerL22, HAEHO67, HT05 Iy N Hiiksk
FE, 3 ValMThr; FEEHT3, HS2AY K il
AR EE, 43 5 & Lys I Thr; 34N 78 B fTHS FIL58 5
BRIEN S BUARIEHAT, $7RHSFILS8FRAEAN 2 b
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diabodies allow high-contrast, antigen-specific W@ % 44

& REREE)

H5 H67 H70 H73 H82A L22 L58

0.82 0.00 0.79 043 058 0.69 0.13
DM K A S K T T VvV
ANElR  Q v T T S S
HDM!1 K % T K T S Vv
HDM2 Q % T K T S
HDM3 K v T K T S

K A Q WEBIRER A R V: AR S 22K
% T: PRIE; I iR,

S| 53 S AT TR B L22 FITH70%% K5 11 52 55 52 4 3l
90.69. 0.79, J& T K6y 2 e bk Ak, H5 1) 2 8
JEoh0.82, JEERTRARSE, 3N BHPE T B AIL22, HT0
HE NPUARTRIE, HS A, RERILHAT, RHL22,
HS, H7034) r] N4k, $aomots 2 e iR R O 43
I 55 A NEAL, XU bR S5 G A AR
Wi, S5Padlan er a/** (S HIZF. H73, HS2A N
AR, 3N BH P ve BEFTH T3, H82A K
BUR L, HLRHT3FIHS2A M EZEE, AJ5AL 1T fig
SFHURPUA S AT 50, LS8, H67H 4 i
BRHE, HOTAE3AN B v e vh 240 N ik Val,
L587EHDM3 L A buffskdkTle th 3, 755 A
o R )k SR PR FE Val, $Eon R FELSS,
H67 K1 AJiALE . Rosok er a/* [ seii &4
AR T 7 AN VRA I AN 2 A 1) B B S
I E] ST SR A . ARSI A B BUAAR 6] 2 B A Bk
(14 558 K 977 26 R 7, 2k 0 3 i T R B SR AR
BRAE, I8 B N ISP H ).

B, RS E PR PR, R
JHHEscFv DMEEHT AL, R3340k e APk
HAT RIRE R A0 45 R e v AL e (R i R
D310 BHE B B, I35 B S B 20 ] 52 5 A (1) o
BRI, UEWPUA R TR R — A s R, S
M NIEAE T i, AT — 2t S I N A AR AL F R
(0 H IR, Ay BRTEOER I v 238 71 1R AU A B A4 42
T HF R
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BN, %, ERNERZA, IR g & mR A
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Rt fRok4I, TH, TEAEAKRFMEBETERBLA
# T F AV 110004

#RiRLE, 20056 FPEENASF T, FBMEPAT LRI
BB ERRIAR.

TTFHEHR T LRI TR A, No. 2004D186

& RS IORTBIRENRSTERT, R
RARKIRIETSAN, THARBTARINI R0 T EBERE LR
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Abstract

AIM: To investigate the effects of pseudolaric
acid B (PAB) on the cell cycle arrest and
apoptosis of human hepatocellular carcinoma
cell line BEL-7402 and the related mechanism.

METHODS: Hepatocellular carcinoma line
BEL-7402 cultured in vitro was treated with vari-
ous concentrations (0.5, 1.0, 2.0, 4.0 umol/L) of
PAB at various intervals. Cell proliferation was
examined by MTT assay. Cell cycle and apopto-
sis were analyzed by flow cytometry, and nucle-
ar condensation in BEL-7402 cells was examined
with acridine orange staining. The change of
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mitochondrial trans-membrane potential was
measured by JC-1 staining and cyclooxygenase-2
(COX-2) protein expression was detected by
Western blot.

RESULTS: Various concentrations of PAB inhib-
ited the growth of BEL-7402 cells in a dose- and
time-dependent manner. PAB induced apoptosis
and cell cycle arrest at G,/M phase. BEL-7402
cells treated with 2.0, 4.0 umol/L PAB for 24
h showed significantly enhanced apoptosis as
compared with the control cells (19.06% =+ 3.87%,
31.19% +1.46% vs 0.10% + 0.08%, P < 0.05). With
acridine orange staining, we observed apoptotic
body after the cells were treated with 1.0 pmol/
L PAB for 24 h. After the cells were treated with
0.5 umol/L PAB for 24 h, the mitochondrial
membrane potential declined significantly. The
expression of COX-2 protein in BEL-7402 cells
decreased in a dose-dependent manner.

CONCLUSION: PAB may inhibit the prolifera-
tion and induce the apoptosis of BEL-7402 cells
by depolarization of the mitochondrial mem-
brane potential and down-regulation of the
COX-2 expression.

Key Words: Pseudolaric acid B; Apoptosis; Mito-
chondrial membrane potential; Cyclooxygenase-2;
Methyl thiazolyl tetrazolium assay; Flow cytometry;
Western blot
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WAL A 0%
PAB 7T #7#] % 4
M 9% 20 B 04 38 gH
i Fmie T,
12 5 B AR HUH) &
RRAFE, T
B A mp kR
# R F WA A
5.

A A Fe A T e, IR RER LR
AR T MLEEPAB 7| A2 649 BT J% 0 ¥k BEL-7402
T A5 AL, JC- 1AM AL AR L b A 0 T AL
Western blot7 x4 M PABXTCOX-2% 1% 49
A

4B PABAEM B 024, 48, 72 h, me3g ik
B A d), BRI A ) B AROR M A B 1) AR
e, PABAE AT % 28 i 4m L J8) B T T G,/M AR,
5 ¢ R 4LAREL, 2.0, 4.0 pmol/L PABAE 24 h
J&, e = R I m, £ 5 2 F(19.06%
+3.87%, 31.19%+1.46% vs 0.10%=%0.08%,
P<0.05); "I F & A 1.0 umol/L PABAE
FA24 h, @ Re R B A A MR R I 5 TR
B4R, 0.5 pmol/L PABAE 24 hEp T &4k
BEL-7402 4 #5 4K I ¥, 45.(P<0.05); R FKE
PABAE 24 h/&, MIPABK Z 3% mCOX-2% &G
FA R,

it PABi@ it FKBEL-74024& F ki &,
15, Y COX-289 Rk 4l m i £ K, FFm
R T

X TN R, AR ShiAREB A, B
SALEE MTTH &5, RRAEA,; %%k

L, RKLD, 5. TEROBWBEL-74024Bf88 1.
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0 31
TR R R A B A B AR K, TR 1R
(pseudolaric acid B, PAB) & -1 4 7 = B A= W3
PEsy, 5 AR SREE T ik eay, o
TN CyHy Oy LAEWFITUAIPABRAT HUM R
YER, JEn] CLPIA) S Jas . s &5
o S R0 Z R A5 220 M e 40 i P 14 5 O 5 5 Al
P U B AR BRI AR e AT 2, IR R RE
DLy 440 B 2R L (R S [ it A7 2 e

H A, Bl 40 M T AL TUANBTERON,
AR AL NI T AR FH 2 2O, AR Tt
Firp, SRR AN FEAEH, B e LLATPIY
TSRO s TP I e . Rk, 7040 v
KRBTSR, 900 A 2Rk O iR — &
FIE S, TR AR P I H AL (Awm)BRIG K
ABE R BORLAAR B T e M O
VAN HL 8 25 C S 98 1275 5 A - (apoptosis inducing
factor, AIF)%E, e AT kA5,
b, 2RO A A A A2 A IR A 1 s .

AHEF M EEPABXS i 4 U BEL-740214 5
ST 5, PRI 2 b R i A & COX-27E
PABVS 41 M T R b 1424k, BAEIAHPAB
PR 1 HALL.

1 SRIRTSE
1.1 A4+ PAB(H B 2 5l A=W il S 2 T, 43 -
432.5 g/mol, 1t 5110880-200502). RPMI 1640 1%
Fehk(Hyclone A ), Jifi A ML CRET A= 2l
AT, B (Amresco/A 7)), WEMEIEMTT (F§ 5%
FLEE LW R AT PR F]), Hoechst 33258 (Sigma
A, AL AIE (propidium iodide, PI, Sigma’a
), ek A L A AR R R BT C-1 (R T L3
YR EARAT), COX-2, actin"EHii AL
B — TR BAR B bR id S bt 1l F1gG(Santa Cruz
Biotechnology). AJH 41 fI#kBEL-7402
B R 2 40 it 2B ) O == 4
12 ik
1.2.1 20t & B g fe 3% F: A IREERIE 57100 mL/L
G ME . 100 U/mL s HE# 2 FIRPMI 164057
FRHH, #537°C . AR50 mL/L CO,.
95% W BERE FRAR Th BRI 4 i o 2 0 RE AR K
48-72 hi%AX.
1.2.2 MTT & A m) 4 e 3g sa: N 40 i ik
BEL-740241 [ 5 148k 4-5 X 107/L, #Fh196
LB FEM, AEFL100 pL. 53212 h, 23 B 5
40, 0.5, 1.0, 2.0, 4.0 pmol/L PAB, 157724, 48, 72
h, FEFLIIAMTT 15 uL(5 g/L), 44774 h 5,
FEL3G, BALINNT50 pL — FEEERN, B4R
15 min/&, BEFRCT-590 nmi A R A A4 FLIK
FEAHAME), LR, 42 (%) = (1-
N2y 20 -1 A /%) HE 20 T34 A 1H) X 100%.
1.2.3 X 28 AU 7 2 e ) B A 08 = 5 43 0y
W0, 0.5, 1.0, 2.0, 4.0 umol/L PAB{EH]24 h
(O 9 40 L, 3 S8 IR A0 ol 1 X 10°, PBSTEG
A MI27%, IIANT00 mL/LZ.FE, B 4°C [ i Ky
DI FHPB SYEZ A P IR, PIE & Gl ge
20 min/5 A7 NGNS, Cell Questi A3k
HUPANH 91044, FIMod Fit LTHE 20440 i
FMIAE TR,
1.2.4 fedh &R 10 mgl BEFSET-100 mL
pHA6.8(IPBSH, JELL, 4 CREYGIRAT. WEEZW)
VEF J5 45 4140 0, PBSWRVLIER 23, 7 ilidi 40 i
B, W A10" cells/L, HL95 pL4i LR, A
5 WLHY B FE A AP0 AT, W VTR v et 115 14 B
b, BRSSO B, 26 B IER, 5.
1.2.5 #&# Aym PABYEH24 hif) i 40, H
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PABRE

G/G, S G,/M ATx

(umol/L)

0.0 73.62 +1.38 26.28+0.83 0.10+1.48 0.10+0.08

0.5 70.97 +2.97 22.82+2.63 6.21+£0.36 0.23+0.16

1.0 60.06 + 1.40° 20.11+£2.31 13.83+4.67° 5.39+2.67

2.0 28.66 +2.31° 15.47 +3.17° 55.87 +3.87° 19.06 + 3.87°

4.0 0.61+0.12° 1.96+0.07° 97.43 +1.46° 31.19+ 1.46°
°P<0.05 vs NHBZE.
PBSYESAI 27K, WHEARZ F1 X 10°1) 41 H; B 100.00 [ [ 24h
500 uL 10X incubation Bufferfii4.5 mL K i 2 &5 s000 48N
TIKFBE 1 X incubation Buffer, Y82 3Tl A W 72h
37°C: MK2.5 mL 1 X incubation Buffer, JIAS uL = 60.00 -
JC-1, WATEIRAI ML RIC-1 TAEH; U500 uL JC-1 &
A AN 851 3%, 37°C, 50 mL/L CO,ff % 40.00 I
FRFRAE I 5 15-20 min; % £5/0:(2000 r/min, 5 20.00
min) 402, 1 X incubation Buffery i 7¢; (
HY500 pL 1 X incubation Buffer & B &7 41 fifl; i 0.00 - il ‘

0.5 1.0 2.0 4.0

A (Ex = 488 nm; Em = 530 nm)£5 41 g
PATHE DL, 26 BB M EE: 1 g ik 41
BT B, s, T BT N
52, AR,
1.2.6 #mCOX-24&:A: INHEBEL-740241 /18, H
UKV PBSYESR AN fE2K, 4°C, 3000 r/min &L
5 min, 2 B3, SRPETUK b 41 i 24
JHE AR AW, WRETIA), UK EISUE 20
min; 4°C &Ly, 14 000 r/min, 10 min; ¥ 154
B2 5 — T30, BER o L e
W ORRE. WA R B3 52 X PR
GEIR A G T Ky & W3 min, LR, H
SDS-PAGEHEAT HLIK, M, I Nactinlli 22 50
FEPUARICOX-21L7E Z ik, SWIFHE2 h,
FRAR I S A bR L L SR PR Lg G B R bt
2EIgG HUEIRIEE 1 hy IS SRR AR
B, SPVDFEILIFES min, T = P k{7 B
. BE. BH; LB G R G IAT S K
St P SRR K Himean+
SD# IR, HISPSS13.08A A TR 56

2 B8

2.1 BEL-74024& k&g 4p 414 A 0.5, 1.0, 2.0, 4.0
pmol/L PABX 4l 1 1124, 48, 72 h, 40540 i A&
e, HLA IR 1Y Sl ) 70 ARG 0 T AR 12k
2.0 umol/L PABXIBEL-74021F 172 h, % £
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PAB(umol/L)

B 1 REREPABIEERENEIXBEL-74024E KBTI

1L 100%(F1).

2.2 e 8 A Fe A — % PABXIBEL-740241 i ff
FH24 h, BEFEKRBEBE N, Go/G,~ S 12
WD, Gy MBHAH 20 1 22, S g i & S RH v
T-Gy/MIH; 5xFHZIAALE, 2.0, 4.0 pmol/L PAB
YEFI24 b, A0 TR B W nGR 1).

2.3 orwgAs g & WY BE RS9 Y o n] 00 FE Hh 12
AN TG R MR S AR RS, 1R 40 A% 45
PR SR L E(KEI2A). 1.0 pmol/L PAB
YEH24 WG, 9806 WA T 2 21 3L 1Y (1) 4 Jfa 17
TORAAEPEAS Ak I T 40 i I A% 52 18] 4 IR 1 B
B Sk (0,58 6 Bl 2 (561512 B).

2.4 Awym JC-11E1E 5 401l N SR AEAE Ze ik P,
TE R 2 Ak, REFL 5, (MR T 41l
HT AymPIIR, AReRESILRAN, LUTR
PRIGTE RAFAE T MUK Z- (L . B amE 1)
ARl S Ay m AR A K 41 A 4 68 ¢
6 FEAR I 1 20 BE R oR Ay m ) FEAG. %3R5 &
ILPA B A& 21 41 f f5 2 b A Hh 35 2 2 A8 Dl 2R £
BEL-740241 }2£:0.5, 1.0, 2.0, 4.0 pmol/L PAB
1EH24 hJa, SERAARME AL BRAR, 795 4233.46%
+0.87%. 51.97%%1.42%. 63.34%+2.67%.
70.78% £ 7.39%H177.62% £ 8.13%, H7n&hifk

mia £RHE

Tong et alFF A
ILPABE H — #
ey mE R G L%
A, B RE T
¥ A& A AR
MEHREZROL
AL B0 B E
A, TIEMEES
B, LEIPHA
TR A K m BE
¥ E . iE A e
8 k., BT
RS W AR AR
R 69 1R R
Fofit fn . X HLIA
PAB =T VA 47 4] it
G o 5 AR
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B 2 BEL-7402AT{BIEIRIA SIBEIZAS. A: IEHBEL—740241T; B: 1.0 umol/L PAB{EfI24 h.

3 BEL-740289JC-1REE. A: IEHFBEL-7402404{0; B: 0.5 pmol/L PABXIBEL~7402{EH24 h.

R AT A ZAl Ak (E13).

2.5 COX-2% & &ix BEL-740241 ufsti 243 &
N, COX-28 H &KL, 2.0, 4.0 pmol/L
PABAL I A1 G B 2(K14).

3L

PABZ MG B AR Rz S B SR (1 — b b &
Wy, 6 R MPAB I B A7 R IR B IR e . &
IR AT, AR A 5 R ILPABE AT HT M8 K
0 B g 10 R AR B VE R, NI s R AT )
2 . PAB A I 1 G 1S A 1 R 0 P ) A
e, WFE T 1 W A UK A% 1 40 B 5 LA,
TERSREJR S A AL b A 0 Sk P o A W 4% )
BEPE OV, 1 HPABW] DL P-Hl 2 (1 ik ik 5|
IR bR i 251 PABAE by — R (A A 4 11 45
7, 38T AN ] K A T R R K AL 2R
FEE AR EEAE M, AT RO R, B
NN Py R G0 I 3G 5 TR R i
TE R, i HL W B s 20 44 9 8T 8 180 9 R s
A 5,

BATTR AR BE P A BT AT 98 40 Ak
BEL-74024F H AN [ [1], & IR 41 H 38 58 52 21 B
A, 4 S BTGy M, [ B I e s G
{05 2 SR R PR T Al e, JC-1 3 g X A e

'-—- - -

4 REREPAB/EFIBEL-740248/224 hiBCOX-2BHR
IKIEN. A: B-actinZE HEIREN,; B: COX—2& £ KEN;
1-5: 0, 0.5, 1.0, 2.0, 4.0 pmol/L PAB.

AR B PA BAE I Jim b A4 i R AT BRI Ko
et al®[IRIFFE IR e DL PA BT 1 5 N 45 i Jes 440 J p
HT-2941 g & 391 B TG,/ MUY, 1845 41 i 391 2
FIRIE, T ifc-myec, Ml e gi i v £
K, R T 1K 5 A SR 4 F— 2L
BAT R ILPA BRI i 41 i BEL-7402 BH i
TGy M, M40 M (17 22 50 34, 3X 1] g e
T PABZRR AN ML AR R4, #7225 54
YRR T . A ymie SR AR 5 E R B
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DI B BT 46 5 B, R A1 58 B2 1) I DX )23 &5 4
PR T AymAEAE, — B SE 3V BIBIR, K
HUE Aym TR, AR 2R (UL IE IR A 2%
TR B AR AR IDC AL, X PR R L LA A
PRl Je 24 21 1E g g o A 2R T T A AL
ARSI N T C-1 5% (0, 385 i 240 i SOk i A
ym A4k, B A ymBEPAB 254034 FEE R34 T
N FE. PABFEAR A wmi T R T AL b AN WA,
A fE 2 PA B AR LR A4 5 FL A I B0 2okl
PR T BB T Aym FIE, Ak
PRANERETU ATF G caspase-3, [ I A Zekir {4
TETBCHS 2K 1) 40 10 (5 2% C 55 0 T 2 3 B 0 A
-1(apoptotic protease activating factor-1, Apaf-1)
HMicaspase-9JE L & 1&, ififkcaspase-3, Mifii 5]
kil O D

UTAFRAT R W], COX-2BRAEJIE S ke
FEAEHAN, WS 2 S e i) A
PIARCNT. coX-2i@d SLpEAL =P GE2 3 i
SR 0 P S BELBT A P (0 3R CRR I, i P opg
AR T iEbel- 21 KIE, HSRAK IR T
R A 440 R T % S R 40 e AR PGE2
VEGF4, Rkl M A i A= 22, 3 Ae i 4
fif(matrix metalloproteinases, MMP)-9'*) 1 Jir fih
S A M (4R 28 0B, COX-215 B P-Hi 2R 1 R 1A,
30U R 40 i 251 B COX- 24 T i
AL COX-21 i Rg 40 o T, 00 o) ek g A
R REFER, JEl 507 2558 U [ AR
H, BLHICOX-2J& iRy 7 IR () — S22 12,
BEL-74027# %35 COX-2%"", A1 1% B12.0 pmol/L
PABTE 24 hii, COX-24 (&K EI I ik /b,
[ I VYW 8 % 100 R0 A R IR 7 0 A 30 1 Y
MR TS, BEHPABIE I /> COX-211 KA,
7 bR A R T

R, PABIE A 4H it Y B TG MUY
THIBEL-740241 o 1<, T AR AL AL LA
/> COX-28 FIRIE 5 S BEL-740240 g 4 1. {H
H A RPABHUMRAE I s>, B2 ik
HRSEEG, AP SRR Tah s A1 kIR
T, AR AL A B BILR] R e 4 WA, AN
2% AT FE 45 e B A —3. Gong e al™ [HIF 5t
RIPABIE T iG b He L agll i 1) c-JunZ F v
ff(c-Jun N-terminal kinase, INK)Flcaspase-3i5
AT, INKE 2 5 EPABS EE P53
FKiL. Liu et alfWTFERILPAB A LU/ A4
WR R A K Bk Fifps3, FilBcl-2, 3
caspase-375-F RSN IR MR A IR T2, (H
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Wong et al' A PABIFIZH i 857 HpS3IRETE K.
DALt FRAT AT A5 YR AN ST PA B LI 98 7 F L
i, AT A 8 1 ¥ 9 LA B A v 2 1K R R R I
PRIV FH B AL 58 22 [ 475
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Abstract

AIM: To explore the in vitro effect of human
growth hormone (GH) on the proliferation of
pancreatic carcinoma cell line (BXPC-3 cells) as
well as the possible mechanism.

METHODS: BXPC-3 cells during exponential
growth stage were harvested and divided into
experimental group and control group. The ex-
perimental group was separated into four sub-
groups according to the doses of GH (50, 100
pg/L) and culture time (2, 24 h). Insulin-like
growth factors 1, 2 (IGF-1, IGF-2) were detected
by enzyme-linked immunosorbent assay (ELI-
SA). BXPC-3 cells cultured for 24 h with vari-
ous GH concentrations were made into single

www. wjgnet.com

cell suspensions and the samples underwent
subsequent cell cycle evaluation. IGF-1 receptor
mRNA and IGF-2 receptor mRNA were tested
with in situ hybridization.

RESULTS: The GH-stimulated cell growth in
vitro and the cell proliferation index (PI) were
significantly increased after 24-h culture (cell
number: 8.44 +1.25,7.50 + 0.64 vs 5.26 £ 0.65, P <
0.05; PI: 0.60 £ 0.06, 0.57 + 0.04 vs 0.50 + 0.04, P <
0.05), while the number of S-phase cells was also
markedly increased (47.62% * 6.74%, 54.60% *
7.59% vs 38.37% + 4.99%, P < 0.05). The quantity
of IGF-1 was significantly increased after 2-h cul-
ture in the experimental group, but there was no
statistical significance between the two groups
after 24-h culture. The IGF-1 receptor mRNA
and the IGF-2 receptor mRNA were positively
expressed in BXPC-3 cells. Furthermore, the ex-
pression of IGF-1 receptor mRNA was increased
after GH induction, but the expression of IGF-2
receptor mRNA was not.

CONCLUSION: GH can stimulate the prolifera-
tion of pancreatic carcinoma cells in vitro and the
possible mechanism may be related to the axis of
GH-IGF-1.

Key Words: Growth hormone; Pancreatic carcino-
ma; Proliferation; Cell cycle; /n situ hybridization;
Enzyme-linked immunosorbent assay; Flow cytom-
etry
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% #kmRNA (IGF-1R mRNA#=IGF-2R mRNA).

LR mAGH3E 24 hJs L4k B 3§ hm il
2(8.44+1.25, 7.50+0.64 vs 5.26+0.65,
P<0.05), AEGHA M55 A 2 & T2+
M8 20(0.60+0.06, 0.57+0.04 vs 0.50%0.04,
P<0.05), SHAfa s 5 2t B LAARIL L R E 38 %
(47.62%+6.74%, 54.60%+7.59% vs 38.37%
+4.99%, P<0.05). 2 h/& L4 IGF1492 9
3 H(P<0.05), 1224 hjg &40 691GF-1Z 18 L
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M3y 2Rk ik, AGH 54 iIGF-1R
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HSeronoA W H 4 AN A K5 (recom-
binant human growth hormone, thGH)M H T4 &
% (growth hormone, GH)#t = FIAIRTT 3k
FCIILASK, FoN T Rk, [ sz 0
VN R 7B R L B N 2B LBV R N
i PR RN B /MES SR SCRE W] 22 4 B R R B SR
K, MAELS B E SR RN i FHrthGHJS nT B 2 A2
WA M AZE S, WS Dife, A
WA G HRE. HGHAE NS B FHE TR, Zif
TR DR T [F) B R nT e iy E st
S M (R A A 22 0T, BRI e 8 4 i P R ek A
YIPEAT A GHAE IR B8 AR e N A fA e —
SE 4P, At il i W A SN B X PC-3 %L
20 R A B AR K 1. 2(insulin-
like growth factor-1, 2, IGF-1, 2) & JiE B2 E KA
F1. 2% AmRNA(IGE-1, 2R mRNA) KR IE
B, KR GHX iR e 40 i 115 A S8 A F A
LRTREMLA.

1.1 A4 BXPC-341 M 1 kB i 40 fa
LT, A K E ) A Fi 1 Serono A F], IGF1, 21
ELISA | & HR&B/A 7, IGF1, 2R mRNA]
JEAE A8 R S B A AR ) o .

12 7%

1.2.1 Zm e B B e Ao K JE RS BX PC-3.41 Jfd
100 mL/LIARZ- L 1X10° UL 8 %Al
X 10° U/LBE % Z MIDMEM S84 B 35 1E37°C
50 mL/L CO,JAf 5%, 195 20 B K
Wtk AR SE 12,5 X 10YL, BFh 125 em™ Ik
PEREFMD, BRI TR S5 mL, SLRAl4h T
GH, i He M 5 450 pug/L A% 100 pg/L, % B4
JERETEM, 59724 h, 2.5 mg/LIKBREER(S2 mg/L
MEDTA)W b, WA Mol G 250, % Bib, 1
XPBS(0.01 mol/L, pH7.4)EW:37%, A1 mL,
-20°C, 800 mL/L ZJEWRFT 154 i 5 41 sk v
[ 52-20°C b B, W H FHPBSTEESE2K, 14841
mL, JIARNAFRFA, 37°C/K#30 min, H74F4°C,
TN I BE, 300 H 38 9 i 8 J5 FH 3t =X 40 g
1 K Multicy clefR A7 Hr 40 M I GO KR
488 nm), T T TR E(PE[PI = (S+G,M)/(Gy/
G,+S+G,M)].

1.2.2 1GF1, 269 m: ISR EAEKIHH T
BXPC-341 i, JHEH S 42.5 X 10°/L, HehhF-64L
B, BEFLINRG IR A2 mL, SEs 44 T GHAT
B 50 pug/L A 100 pg/L, o B2 in 2 45 77
W, ERTFRE2 hRI24 hjg tHEOFIEE BiE T mL, %
TR G 1 A SR TELIS ARSI,

1.2.3 IGF1, 2R mRNA#g4&Mm: (1)40 € F- Hi4F:
SRRV 10 mL/LEZ B IR IGH T, mik
ARVCKAE, BT efLir, IRl F R s R Bk K
1. WIE A5 X 10 LIIBXPC-341 1 T8 T3,
FEALINEE IR A2 mL, LR LT T GHA &k
FEA50 pg/LI100 pg/L, WAL 577,
F37°C. 50 mL/L CO MM 1 7% 24 hjaW 2:
B F#, HIPBSPES minX 31K, MIA4 g/LE B H
1 [ 52 30 min. FFAPBSTESS min X 3¢KX, ddH,0
RO VR, W FH b R e 56 38 40 i
RS TE R R b, Il 5 -20 C UK R ORAF A£G
(2) JEUE 2 A KT I = I B TR 4 IR I
H,0,- (1 & 50)50 mL 30 min K i P U5 1k i,
ZENHKVES min X 390 3 /LT R IRBr ok 4K 11 il
M1 minLl 2 FEmRNAMZIR F B, 10X PBS(0.1
mol/L, pH7.4)¥5 min X 3¥K%; 1 g/LZ % H I 5[]
E, ZiH 10 min, ZEKPERR3UG A TASASH,
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0.16 T 8 AR 2 N B R
RIS ~ 0.14 B IR, AR
S48 - - - S 0.12 RIS I, YR
0 2 24 4§ 0.10 77 2 4 8 R
IHRLE 2.5 3.00 = 0.40 5.26 + 0.65 2 0.08
GH 5048 25 3.10+0.35°  7.50+0.64° 0.06
GH 10028 2.5 3.35+0.64° 8.44 +1.25° 8'83
0
2h  24h 2h 24h 2h  24h
°P<0.05 vs IRZE. PR GH 5041 GH 1004,
1 BEIRERLAIGRIESRE. ‘P<0.05 vs THIE—2 hH.
0.200 1
payich G,(%) G,M(%) S(%) Pl 0.175F
IHRE 49.88 11.75  38.37 0.50 0.150 -
+3.87 +431  £499 004 S, 0.1251
GH 5048 43.19 9.19 47.62 0.57 H-% 0.100
+4.07 £298  +6.74° +0.04° X 0.075F
GH 10042 39.57 5.83 54.60 0.60 0.050 -
+6.58 +1.35 +7.59° +0.06° 0.025 -
0

°P<0.05 vs NIHIBA.

20 uL/f, E440°C 3 hy IIAZSATH, 20 pl/Hr,
540 CRIR; 37°C SSCHEFE VLS i st A1,
37°C 30 min)i I EDE AR PTHLEE, 37°C
60 min; 10 X PBS¥E5 min X 47X; Wi lISABC, 37°C
20 min, PBSYES min X 37K; I EY) AL A A
VI, 37°C 20 min, PBSPES min X 47X 5 DAB &
420 min, 78 7KYE; WOREIE K, —HZGE, B
Ji. APBSAUEE —Piflas (on . (3)&5 S5 4
LT A TG € B, v s AR R S B, B
FRABAYE, VR BE (R (AR DR PH .
it F A BT Hd imean + SDE R, H
BAFSPSS11.03H T £ 4e it

2 BR

2.1 GHMBXPC-3#93§ 384k A £4 TGH)GE, 5
SFHALA L, B59R2. 24 hif4n it K] B %
(P<0.05), (HAS [ GHZH (50 pg/LZH 2100 pg/L
)2 18T (F1). GHXTBXPC-340 fitd 7 14111
R, 7R GHAEAR SR BEFE =1S(%) X P1(P<0.05).
{H50 pg/LZH 100 ng/L4 % 776 B & TE(2).
2.2 GHA'BXPC-39#61GF1, 269 %6 GH T
J52 hJE, S 4140 M4 W TG F LG G 20 B
B2 (P<0.05), MGH 5041 5GH 1004118
3 2250, 524 hJSTGF1{E &4 2 1R %A 22 ).
IGF27E MR i vh SRR R A, (A2 GHI S
(Kl1-2).
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ml B S R UE DR 2, SRR 2544 QTP 24, 1B S IRIRE 2 B Ao ) “an A s U7 B A4 Al
BRANSE. 2N ) FH 40 W T T B (ISR — R S 22 FR), WIALT, AST, mAb, WBC, RBC, Hb, T, P, R, BP,
PU, GU, DU, ACTH, DNA, LDy, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA, IgM, TCM, RIA, ELISA, PCR,
CT, MRI%S. gD HEENER, SR3C BR80T AR U5 A AUE AT ENTEA4LR b s 25 44 ) 05 R i
PUFJRI: (DA 545803, HECR R 903811, Wi Kstroke, & #ifever; (2)F % M i 3 RARYE - R A Hi%E
F R 9383, G )\i%eight principal methods; (3)9& 8 H & A X AR BAH M IR 2, B PGEDEE, fyin, Blyang,
[91BH % it yinyangology, A Hirenzhong, < Yiqigong; PUBHEE 22 LA K B47 435, Wweixibao nizhuanwan( 5 41 A
%GR, guizhitang(FERG ). 8% /NG . (45 ELA e SKIEE T 2008-04-18)
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Abstract

AIM: To explore the therapeutic efficacy of
attenuated salmonella typhimurium carrying
human hepatocyte growth factor (Typl-HGF)
gene in rats with ulcerative colitis (UC) induced
by 2, 4, 6-trinitrobenzene sulfonic acid (TNBS).

METHODS: Forty ulcerative colitis model rats
were induced by TNBS enema, and then ran-
domly divided into 4 groups (n = 10): simple
attenuated salmonella typhimurium (Ty) control
group, Typl-HGF group, attenuated salmonella

typhimurium carrying green fluorescent pro-
tein (Typl-GFP) gene group and model control
group. Another 10 rats were intrarectally ad-
ministered with normal saline, serving as nor-
mal control group. After 3-6 times of treatment,
the colons were removed and scored by appear-
ance, and then the specimens were subjected
to HE staining for histological observation and
scoring. The expression of target gene in colon
tissues was observed under fluorescence micro-
scope.

RESULTS: The weights of rats treated 3 times
with Typl-HGF had a little increase, but those
of rats treated 6 times with Typl-HGF showed a
significant increase (9.75 + 2.07 g) (P < 0.05). The
common symptoms of colitis were not obviously
ameliorated in Ty group and model control
group. Grossly, mucosal hyperemia and thicken-
ing of colonic wall were evidently ameliorated,
and the colon appearance scores of rats treated
with Typl-HGF 3 or 6 times were significantly
lower than those of rats in Ty group and model
control group (2.20 +0.90 vs 5.10 £1.70, 5.30 £ 1.30;
1.70 + 1.10 vs 4.00 + 1.50, 4.30 + 1.20; all P < 0.01);
there was a significant difference between rats
treated with Typl-HGF 3 and 6 times (P < 0.05).
Histopathologically, in Typl-HGF-treated 3-time
group, the score was not significantly different
from that in Ty group or model control group,
but the score in Typl-HGF-treated 6-time group
was significantly higher than that in model con-
trol group (1.60 + 0.30 vs 3.50 = 0.70, P < 0.05).
GFP expression was observed in colon tissues
after intragastric administration of Typl-GFP.

CONCLUSION: Typl-HGF can dramatically
ameliorate mucosal inflammation and symptoms
of TNBS-induced colitis as well as promote the
repair of mucosal damage and ulcer in rats.

Key Words: Ulcerative colitis; Attenuated sa/mo-
nella typhimurium; Hepatocyte growth factor gene

Liu DR, Gao MT, Ha XQ, Lv TD, Hui L, Tang Y, Chang
YW. Gene therapy of hepatocyte growth factor mediated
by attenuated salmonella typhimurium for TNBS-induced
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fik B M. Wwie s — BRI SR A R T e, maAH s

SRR Tl B U2 S B a WS ER P S
2 TR A (Typl-HGF) 2 TNBS# & X R 5t 5t
2 R AR 0 36 97 AR

Fik: 40 A Wistark R 2 TNBSH# Wik L 5% 9%
P 2E B KAER, SERAALS A R A 7Y TR A A
(Ty)#% /748, Typl-HGF#& R4, HFrEex
HE G R 8RR B R (Typl-GFP)AL
R e A 3T R LL4LE, AA10R; Bk AR
KR I EF T RLAI0R . 3R FR6Kig | wk
J&, B AR A K R — R L. &0 KK
WMBAE L AR F TR IR Ao B A
B Ak,

458 Typl-HGF:& 77 43 Kighs R S A 3
I, A2 £ F TGt F &L 6k Typl-HGF% 77
J& B AR B BB AL AT BB AL ¥ 3 9. 75+
2.07 g, £5HR %t 5 & L(P<0.05), Tyi&s7 40
LA o BR 40 KR E K 3 B B4 R 3R F=6
RTypl-HGF % 77 4045 i K AR AR A AR5 B AKX
T RV BTy % 57 LA A BE A 5 BE 20.(2.20£0.90 vs
5.10£1.70, 5.30+1.30; 1.70£1.10 vs 4.00+
1.50, 4.30£1.20, 35P<0.01), H3:kF=6:K Typl-
HGF igi& 77 AR LA 4ot 5 & L(P<0.05). 3
Rigs Typl-HGF % 77 AR 535 5 Ty I3
A AR R AT R 2 £ 5], 6K Typl-HGF
BTG MR RS B LA L AR R AR A8
b, —H 2 18] 2 R it F & X (1.60+0.30 vs
3.50%0.70, P<0.05). Typl-GFP ig/s f£ 45 #p 2a
227 JLGFP3%& &3k .

#Z5if: Typl-HGF 4 28 22 TNBS# &2 3% %
2 AR K R AR B R JE, T R 09 4k
EARA% B3t 9 A RS S AR

KA B MBI RE, FFARAR
B

NEH, S B2, 8@k, B2, EH, SE. Typl-HGF
WTNBSIBREIARE RIS REBITIER. BRENHEK
Z45 2008; 16(11): 1162-1167
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U5 Tk 45 1 9% (ulcerative colitis, UC)A&—F& 1k
WEREME, At A DALV A TR R XA 1
P, WAL MR K AN BRI EZ —,
FLRDG HE AT AT oK 5L B AT 3 i A, U CIR 0 PR AN
LA VAR IR, FE g, SRR &
REIR 2 RORG IR 22 o0, AR 32 BRIk A0
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R H BT 5 T IEEANRE SR UCH) H SRR,
FUEI AT LE, X LARE, BT, 2
MAKEMI . WPesE. maEsl. PEmy sk
I e S 7 FE I AORE. PRI ER R — B A
ANTRERS GRS WARr a2

AT A R 5 2% B AR A IR 1 7 40 i 1) 34 B
B8 BER . Wt G K e R A T T
A EEAER]. I M2k K B F (hepatocyte growth
factor, HGF) & —Z IhRe A KA1, AT dkig bz
A5, PRI T, Inthgt g bR g,
TR JREAN LB, JREFAEIR S RN 07, (e adk
SR TR, IR 26 i 0 & 5. HGF
B UE 8 BAT S5 VR, 0T B B S R
o AT IR ET, TR R, XA R
I A5 1 H G F R] B4 i 112 J5L 19 4 1 AT AR,
WD BE TS i IR, A ] GEBFR IEUCIF &

AR5 S AR HHGF ) 2 D) Re 4l G i v
I DR TR A Ay 25k DR A s 28 A PR I 3 B0 T et 44
ZRDRIE R RRF I, 00K H G F AR A ) B0A% R IA 4
W NPREE DT TR B b, il 2% i — R L VA
Jr 258, WUCHNRITIRER V). AT, f1
Ra YT 7k

1 #RRSE

1.1 A4 TS Wistar K FRS0 M, 74 #£220-250
g, WEMERF, B N R 22 N %X 22
MR BE BE s o . AR IRAR (2, 4,
6-trinitrobenzene sulphonic acid, TNBS) 4 Sigma
AP, ORECERBU AR R, S bval), RIRE
#(Amresco), BERHEI AL R E A
B2 ] $2 4L, AR 11 JHR(Oxoid) A Sigma /A 7] 77 i,
NaHCO,(4#r 2l B AL st 2530 A H) Jfes
IR AR (Ty) #5717 SR 65 6 8 71 58 D5 ) ik
BT CHEME(Typl-GFP). #4741 fa2E K
DAL 7 DAL PRk P2 V0 1T IR AR (Ty pl-H G F) ) A
S AL,

1.2 7

1.2.1 #4E: P K EUSEI i 2 & A %5/K48 h, bl
U402, S50 TT 46 K BB Z I BRI, 40D ik
P7, o —HER IR E (EAAZ2 mm)Z LT A
T, WS cm, $30 mg(150 mg/kg)TNBS5500
mL/L LSRR N iE, SREFALT T @A
5 min, B BT, R10 5K LA A= 2 4
IKIARTNBSHE i #E i, Ho A AR AR ).

UCA—F A 5B
Fa 5T EiZE
HE, R T KW
89 4F 45 0 K
IR IR, &
R K EHFLE
AR FE A B
T he KA, R
UC#% 77 B A ey £
2R .
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Wi £ BE

B A, AT 4n B
% K B F (HGF)
R—%HA*k
B F, TRt b
LR G h, Fr )
A T, Aabe 2k
W LR T, B
R E 9 IR A, R,
2 JE IR BRE AR
1, ARt By 3
TRk, I B it 4k
JRE A5 45 4. HGF
AR T LA £
FEIRADAER, 2t
G RE MR BL
Aty ek, LT
B FIETY R

1.2.2 54855457 . B TNBSHE 11140 H K BRBEHL
9y A Tyiadrdl. Typl-HGFVRIT 4. Typl-
GFPUWL S AR I (n = 10). ¥ J5d 37T
RigiByr, BB H—x, #:210.5 mLEM®. ¥Ty.
Typl-HGF. Typl-GFPB 7 il e 15 KA #E
RIMLBRE:FREE R G, 9 hE R 14, PBS
Ve E, H100 g/L NaHCO BV, 45 41 15
B2 X 10" cfu/L, 7 Bllig. FEIRHF 20 0 1F 5 %
W45 T [FAAF 100 g/L NaHCO,. 4 H W84k il
PRSP, BEET WL, MR, REHE XK
fERPRIR AR 55
1.2.3 4024 B #9% & 69 &34 Il Typl-GFP ig
KRG 23— 5y, e iRl sy IT, ¥4
PR A1, B IR, 2O
BT M EE H 1 40k,
1.2.4 fir A e WAL KRNI R G B 4S
Wi(Z18 cm) WS a4 BB BY FF, ¥4 A 2 R Kk
T, WS 0 T 15 Wallace er a/”'FRIE P
OIRREVESY. KREBUEH: 04; Lit, JaHs e
1535 nf WListdz, (B 78 I 2535 A 1A it 9z Fl 4
s 3%, 2A0EE 2 A AR 447 Bt
KTF2 em: 5% KT2 ecmits, N1 cm%
143 6-1047.
1.2.5 Mif 28 2 F R BAF 4 S CHR[10], HL
A5y Lh40 o/LH IS [, A1l a3, HE
Pett 505 WA N SR 2L B, I
SE A AR AT VP9 oW B AE: 04y /b
O AN R (< 10%m 500, JE LS5
SO 145 HpE bk LA R (10%-25% = £
), B K, I RERY )R, (AARE L FRE, Toit
ST R 247 B Ik B A0 R 1T (25%-50% =1 1%
PRET), 025 LRGN, ke s, @l R 3
735 KK T AR (= 50% = £ AL T ), I
BEERN, KRR IR, R4 EE, W]
W R 457,

St AR S Fmean + SD#RR, H
SPSSIL.5GE AT AT 7 22 5 VR 30 5 FH e 56
HEAT et Ab 3.

2 BR

2.1 BRI TNBSHNA3 dfF, KB KR
P, HaR K. M, BT BEEGE . 5,
FEARZEBE, TS AN JER1 w5 BEALEC2 K
WhFE, B 45 1, B TR FRIRBE RS, Fh
JBEJ2 0] W AR VRIS IR, 5 )2 34 WL 98 1 4 e
. 2 wk B2 HUOK BRGS i B B R

ORI VEPNI I N R G %
VAT RS o 2 R AR S 2R OK B 45 e L 43
Mo AT W B350, WRAK A i o5 2] WK+
S MBYERPEANM, B R AT W G AR L Rk
PR 2 i B ik EL B 45 4, 3R B AR R ).

22 — &M sL TNBSH#ENW G, BEYAF13-5 dif
PRI RUREIR, WORAEAN SO« IG5 {3 A
TR T R, I EOGT AL R T R . Typl-
HGFIRITH K W3R g /G hERTH M, 451 s
AN, B AR 5314113 g, (H
E BTG E L(P>0.05); Typl-HGFIGIT 61X
J5 BN PIRGBR ALAE . S AR S M 4 i R
DLREAR ) W Sl 4y 2, K b 2 B ek e, IG5 v iy I,
A TR BRG] IR AL 9,75 £2.07 g, %
SR GE R X (P<0.05), Z61RIGTT IR, BRI
HEALRITyI6 7 4UREAR TE W S 22 .

2.3 ZH4LLR B 097k G 89 £ A Typl-GFP ig 3¢k Fl
65 1wk A KR V) v, A58 WAl
BN )] WS B GFPsR K IA (K 1).

2.4 LML KR SA LR F IR

2.4.1 KA EBE: IEH N ALK R 7
A EELUETE I, R WBERE Ktz (E12A); AREAE 0]
WA R Ty a7 K WU B Ak, i BE oy H 2
MK B, W RE A JE B4 7™ o, e R R
FCALZA 5t dm M BRI T 1) L THD A SR A R )
B, BT A A . AP B(E2B-E); Ty
MBI AR U BE 5 R R R BE, U 61kig
1097 JE (KI2F-G). Sz A8 - B4 hfEa s 25 7,
Typl-HGFiRI 7 A3 IRig/a KR AR) 42,20+
0.90, B AR T ATy ¥ 97 41(5.10 £ 1.70) FIABE Y
X HEZH(5.304+1.30, P<0.01); Typl-HGFiJ7 46
Wighi KAFRATIS J1.70 11,10, B BAK T [
WITy 97 41(4.00+ 1.50) FHE AL 2 (4.30+ 1.20,
P<0.01), Typl-HGFiJ7 43X Fl6 ki ght Lh i 2=
B G L (P<0.05); Ty T 413 6ikig
Jei ARG HEZLAH L G I 5 250t

2,42 ARF T LB TR KM magin
DL, I 0 AT RS . A 45 )35 I, R0 T i
A (EI3A); B AR BERS . B
BOE, DGR 2, Bt R, FiE AR 2
A KB R4 R, AR, 2R, K
DL S R B 5 (IKI3B); Ty A y7 20 S5 A58 0 R 4.
AL TE W] 2 5 (K 3C); Typl-HGFiRIT 445
RIS A S8 R0 B 7 A ke,
e A BARNEE A A, IR A, B
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2 BREKBEBARBIES. A: IEESRLA; B: 3/Kighi 1 wkiRFIRTIAZE; C: 6/KigfG 1 wkiRASSHELH; D: 3Kigha TyiafT
4H; E: 6/Kig/G TyiA T 48; F: 3¢Kig/5 Typl-HGFAIT4; G: 61Kig/mi Typl-HGF/AIT#H.

ST UL R G R A A AR AR R, B
BB (K3D). A GUF S LKL, Typl-
HGFR T 6 i i 21 2305 LA A A 7 20 )
UFHe, LAV 5 ] BAK T R M Ty 697 4L RIS Y
X HAL(P<0.05), Z61KIGIT Ja Ty iR yT 4L R Y

X HEZH TG B 2 22 531 (P>0.05).
3 e

UCsE— M ARG BRI BN 28300 0 3, Rk T
KW IR R e v RORE PR PE i . 45 M i e 58
REFRFEET B DL RIS S D fe kI, R U C
WRTT AR EZ R H AT T UCHIAYT, IR
BT Z RIS,
AR LA TR R RARREEA] . e T
JH 24, XLyl th, BT S0E E, B
W7 A, RIVERTIL. BT AR R — Mg mE
AN R0 7 950 b 2L

AT AP AATE 2 W AR K DAL 1 40 ) 38
). M E. AL FUE NG L TR
B It A M A e 7 A5 Dy i A
CAWFLER, 5 4B KK (epidermal growth
factor, EGF){EWTZ A « 10T FIPTS KT
VAT — e m X, AR EA R THRT
e o AR K EGF i, 2 — AN A B8
R R, W R WHGE: (1) n] et b
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& 1 BABFALSITED (mean +SD)

48 I [
EENRA 0 0
BENIRH 4.63+0.98 3.50+0.76
Ty;aisH 4.13+0.52 3.24+0.41
Typl-HGFZH 3.87+0.76 1.60+0.33°

°P<0.05 vs Ty;BI54H, BENYIRA.

B2 A0 PR, ek 9 RE AN BRI, (ki A A
B @A (2)HGFA ST 10 1 ¥ 2h i,
Ja 3 N FHH G F nJ 2 i3k 45 i Je 3 16 1 192, gk />
ACE AR, T Dk R L 1, (R
FisE", QY HGF AT e AT 1EH, Widik
STh240 Jfa 73 WA 4 B PR 7~ 0B 518 40 i 2y
REZERIBIT B 5 s PE P, W R Goik 41 B
o BRHT RN H G g O L
MU CH DA 28 58 48 S 5 s 36 ol 2% i 41 21
P N AE R 2R, AN 2 B B S R
WA (@) BATLAAE B 7 CAE T HGF o] 21
USRI B B, A ITTHGF r] fgBH ik
UCIE L i A i R L8 G F RAE I R A, % THGF LA
L, AW EATIEHHGFH Ti697UC. 5
Ab T EH N I HGFE A7 E — L5 ff, BT DAA
BFF G BRAT IR Ty VR kg K DR A 366 280 A 1) AL 34 Bk

| BN
KA H) R R,
TITRAE S K
B i Rk 6
PR B AL LA
SRR VL L0 4
¥ HGFA R A
kR BAR N
AW ITRHEA
W, )& — A A
AT ITRHA
A 4m LB AR 09
7% 77 25 4 (Typl-
HGF), /A FUC#H
W% 97 M F T A e
W UCHF & Iz 9 &
A
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miREE
Typl-HGF £ #% 77
WL Kt
B RIESTY
R, M ik B A
&IT AR,

B 3 KRSHALREBUER. A IEHIRA; Bl BASGIRA3 G 1 wk; B2: 6/KigfG1 wk; Cl: TylAfT43Kkigh1 wk;
C2: TyiAITéH6KigfG1 wk; D1: Typl-HGF/AITH3Kig/h1 wk; D2: Typl-HGFATTAl6/Kig/G1 wk.

J R LA 25 T (R P, W HGF SRR 1) S0k 3%
IR BRI N Ty, il P ATy 2 40 i 2804 )
FEDIVAIT 259)(Typl-HGF), J T-UCIHIAYT.

ASEES R FHTNB SN S BERE Wit s K U C
R AZAB Y FF L I [ R (8 wk), I 2k &
SR ) 15 4 A0 1R BN 2 G B2 O A DA 7 B R, 71
A B NRUCH — & AL sei &
I Typl-HGF ighf TNBS+Z By A B AT B Ut (36
ITAER, R BRI S RS i e 52, R
MR BCEERIN . IS L A AR
SRR, B NI ARG /N, VAN BRI
P, AR IR A Tk, IX 5 Mukoyama er a/!'®
WEFTIH G F i BRI 45 1 1 6 RS 433 R 384 4 it
=L

[, BATTBEFUIL &I, HGFAUCK B %
REDIRER A M. UCKHIALAMHEACD4/CD8'T
PofE ETt, U0EH 4 5 R R b I M AL T T
HEIRZS. P LA Typl-HGFER H 630477 i CD4 1
CD4'/CD8 T W] ARG TR AU 41 % B L AL
R IET 2B BB . R A5 AME T
W5 B RS I R TGS VIR OC, HilgGHt
PRIV F 1) S 95 525040, F40 T 5 0 ikl 6 i A Y. 5%
Mgty IIMATNX S g fais Ak, 7535 459 i
Al B TR AR, AT Ty pl-
HGFREW B PR RIgG LI F= 28, T FRAR S e B
SYIRITE . FRATHID 0 Ty 4845 I 40 il A= K

DAL~ 35 K] 6 40 740 T 40 %) 344 5 R 4 9 3R 8 10
JLAECDA T M 395, v REAREE —FloBr (1 s
M T097 A S e M. v W Typl-HGFAEIA
Jr itk E i R R, R¥EZ B, ik
BRI IER.
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Abstract

AIM: To investigate the effects of melatonin
on the colon inflammatory injury of rats with
TNBS-induced colitis and determine whether
this effect is associated with chemoattractant
molecules interleukin-8 (IL-8) and monocyte
chemoattractant protein-1 (MCP-1).

METHODS: Rat colitis models were established
by 2, 4, 6-trinitrobenzene sulfonic acid (TNBS)
enema. The animals were randomized into 5
groups: normal group, model group and three
melatonin groups (2.5, 5.0, and 10.0 mg/kg), in-
trarectally treated with saline, TNBS, and TNBS
plus melatonin, respectively. At the end of the
4th wk, macroscopic and histological changes of
the colon were examined and mucosal myelo-
peroxidase (MPO) activities were assayed. IL-8
and MCP-1 protein expression in colon tissues
were examined by Western blot and immuno-
histochemistry.

RESULTS: The levels of IL-8, MCP-1 expression
and MPO activity were significantly higher in
model group than those in normal group (80.3 £
13.6 vs 12.2 +5.4; 87.2 + 7.4 v5s 17.3 £ 4.6; 3450.7 +
135.0 nkat/g vs 416.8 = 73.0 nkat/g; all P < 0.01),
but they were significantly lower in melatonin
treatment groups (33.5 £ 9.3, 37.7 + 7.2, 2150.4
+129.0 nkat/g, P < 0.01). Melatonin reduced
colonic lesions (macroscopical and histological
damage indices: 1.6 £ 0.7 vs 6.3 £ 1.4; 1.4 £ 0.5 vs
6.24 +1.04; P < 0.01) and improved colitis symp-
toms.

CONCLUSION: Melatonin reduces colonic in-
flammatory injury of rats with ulcerative colitis
through down-regulating the expression of IL-8
and MCP-1.

Key Words: Ulcerative colitis; Melatonin; 2, 4,
6-trinitrobenzene sulfonic acid; Interleukin-8;
monocyte chemoattractant protein-1
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expression of interleukin-8 and monocyte chemoattractant
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BHH: KA ZEFAF XA G HEEH X
(ulcerative colitis, UC) X P41 4% 69 4% 47 45 A &
S LR R AS A T 8 R

Fik: KA Z AR AR (TNBS)HI & X A UC

BEA B HEAS H EF AR, A

KAk L F s ST H(2.5, 5.0, 10.0 mg/kg)S4. KA

Western blotik & %, 9% 21 2244 52 A i 40 2%

IL 8FeMCP-1% & & ik, AT ixAEMMPO4
7, UG iE KA S fefe L 05 X

ZER: UCKAZAIL-8. MCP-1% @& & ik &
MPO/\ BOERARFENH(803113.6 vs
12.245.4, 87.2+7.4 vs 17.31+4.6, 3450.7+
135.0 nkat/g vs 416.8+73.0 nkat/g, 33.P<0.01),
#& 2 %497 4AIL-8. MCP-1% & &%, MPO4-
¥(33.54+9.3,37.7+£7.2, 2150.4+ 129.0 nkat/g)
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¥ AR T UCHKER 28 (39P<0.01), 42 2 &34
IF LA A5 A0 L R AR A 7R 36 RO B EAK(1.6
+0.7 vs 6.3+1.4, 143205 vs 6.2411.04, ¥
P<0.01).

£Eid: 4R 2 A FUCEA RAFRIPAER, 476
AALE T F A TR A B £ Za94F A ALH 2 —.

REEE: BHUSHR BERR, SHERERE B
IrE-8 BRAEEAER-1

N, B EFEE. BRENTERZ SR AERmAE
LBIRSIL-8FIMCP-18IZI8. BFELNEHAE  2008;
16(11): 1168-1172
http://www.wjgnet.com/1009-3079/16/1168.asp
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FREPEM (inflammatory bowel disease, IBD)
I I T8 TR M PR AR S M 1) SORE T O, B 35t
LS %% (ulcerative colitis, UC)MI g 2 BUp
(Crohn's disease, CD). IBDY [A K &I ALk 1 A
SEAW T, WReE Z MR EMK, sk, f
B JRGE L ORGP AR, i T HE A R AE A
I BRRAENY, AR R DAL T, TR
S 4 0 DT R G B 43 1 S5 A S 5 U CTY R
KERHY) VP2 R R WA R P IL-S R A%
A a6 HE - 1(MCP-D)AEU C |3 R Pl
B I, B B 2 (melatonin) 7 A\ 525 A SR
oy, HAT) Z WA 2 Dhfe, AP
PUR B A AR T, BB UC AT SRy
PR BATTI AR 8 20 S I 1 K U C i 41 2R
TR, RS S S P IL-8FIMCP-1
PIRE M, BRI RR A ZRU CIR AR ] e mT RE 1Y)
B, S UCHIIE ARG ST R BT (& 1%.

1 #RR0SE

1.1 A4 i FESD K 50 H d1ill b4 b= = R}
W SISO B, MEREA PR, 1200+
30 g, IEHIESE SRR HIR(TNBS), HE %
(Sigma USA); IL-1FIMCP-1 mAb(Santa Cruz
Biotechnology /A 7]); Western blot i (i 57l & 4
Cell Signal 2y w57 ily; SPIRAG A L5t 12 A
7 iy BE LA EE(MPOYK IR 75 &5 00 7 a g
BB R SE BT 77 ity AR R A 2 1 i
I

1.2 77 #4550 5K BB HL 20 o 1F & 0 A
(Control group), F41(Model group) % fif 1 2%
ZL(MT group, 2.5, 5.0/210.0 mg/kg)541, 1FH %}
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YR 23 9 LL2.5, 5.0 5210.0 mg/k gl 4l 2
Fig, 1K/, 4 wkid 70 I BEALALFE3 B AL 2 JL
IEHR AR B, B I br A BER 27, LA
SE ISR, AEFERTAH R BT 2 0] 4
V(298 cm), Wil R EIEY T, HIVA AR B EhK
MY E40 g/L 2 5 ] e, HEAT PRIR K44
JEARFALUELEVE Sy, 2 —55rLh40 g/L
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tBE N PR RAE R Z, AH WAL 0 5 — 8 4
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LT UL SO AR IR B, AT 6 SR A 00

Ly 2495, R REREN I N 2. W2, RKIE)E
SAELL 24 345, FIAR AR A A

1.2.1 IL-84=MCP-1%:k ¢4 4am): A7) (4
pm) RS . ZKAK, E0.05 mol/LFF IR ZE i
W AT PUEE R, WA %, 30 g/L H,0,
% E 10 min LV R P S5 o S A P i TS, S
JN100 mL/LIF & (i & AERE S PR, i 2s
I3, W01 10078 FHIL-8FIMCP- 1411k, 4°C
B R, PBSPYES X5 min, i EYEL
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KD V10 WA ET- 34048k BH A 440 B 2%
1.2.2 MR LRIL-84eMCP-1%& & & ik ¢4 46ml: 41
ARG IMANEHB(E 1 mg/L Leupetin,
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F# R AIL-8 &
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& IT R
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WHEE R XS
J7 AVE A 89 AR AL
.

K HLUK 23 B9 5 IR B 1 4 7% MR 4T 4k R DB e L.
JEREZE50 o/LIN WK, TBSH T = i M 1/
R, 20 S ANIL-8FIMCP-1—3i(1 : 1000)4°C
WEE LA, JEMEATBS T MRS VE3 KA,
LjHRP(horseradish peroxidase)3Z BRI — (1 :
2000) T E iR 5 1 h. TBSTZE MBIE vE3 kG,
I FH i 1) A2 R OGTE B, IS T X A
b, e, EIGRT2E EImage PC alpha 914
B HT RGEHT.
1.2.3 A LMPOS= M 2 K AL
SEMPOF 2, FLARERAE 30 S U W15 (re o
FAEY) TR ST A EA T

Gt SR Uimean £ SDEE R,
KPR 2 5 2250 B, 4L 22 e R g R 5, BA
P<0.01 NG

2 BR

T IERRRATNBSHER 12 h/g R BLIEYS, &
T LR AT AN/ BT A AR BRI NE G, 6-7 dif i
I TR, BRI, Kiie R, i3 Kk
(LR TR ST DN /WA ST (e ]
FEARIBHT U, 251 wk)a KATIEARTE, 50
W SR AR A B2 K R 4 b AR A &G
e MK BT, 45 235 FE 4 20k
T, ] WAL s k. Wt R GRAR, A
AT UL RG IG5 SGET AT Wt MR S ),
SONE B RE a2, w0 bR AN IR . VK,
AWREALUIE A, K PRI s, WL
SNSRI AN A R G BRI R 40 i, b mT DL 3
AR AR YRR L, BB R ARG D WL, et
P MR RS W), J6BE N BRARHE S 855, AW/
2 Y C 4 R e PR 4 v, s R Ao B
T (P<0.01); BB K R4 mAZMPOE
TR IE A = (P<0.01), 4A T AR R
JGMPO 2 B B#(P<0.01, K 1).

2.1 IL-8#=MCP-1 %A IL-8FIMCP-1BHPER LA
TR LA SRR 0k, A b B
. B RIA A0 AT v R M S A A
&, ZEPTRENZ R )ZA, b
A A AT /b B Bk R IA . AR 4 &5 1 21 4 BH
Y1, 1R B 440 1 A 5 1) Sk v T E S 4.(P<0.01);
B PR 2H ) BH P A M R R T R A A
(P<0.01, %2, El1-2.)

2.2 Western blot& & ¥pif 22 % 5 1EH 414,

408 flE S| ALR MPOEIE
(mg/kg)  1hiED  1hiED (nkat/g)
= 08+0.7° 1.1+08 416.8+73.0°
WIRA
ey - 63+14 62+1.0 3450.7+135.0
IEBEA 25 57+12 59+08 3167.3+98.0
50 3.0+0.8° 3.9x1.0° 2583.9+237.0°
100 1.6+0.7° 1.4+05" 2150.4+129.0°

°P<0.01 vs &R,

filE
2Ll (mg/kg) 1-8
- 122454 173+46"
ORAE
&z - 803+136 872+74 76+25 80+32
WEREZRA 265 725+149 793+114 75+47 76+54
50 609+103°522+93° 58+25° 52+40°

100 335+93° 37.7+£72° 38+24° 35+22°

MCP-1 IL-84)  MCP-114)

24+04° 29+14°

°P<0.01 vs IERUA.

IL-8FIMCP-1 4 [ 41k 70 K B A 4 vh il 8 T
F1(P<0.01), i HE 22 0] 75 OB PE P AICIL-8
FIMCP-1%3k, 10 mg/kgh B4 W] f.(P<0.01,
K3, %2).

31718

TNBSH T MUCHAE A A LA SKIBDI K44
o EE S A R, I H R RGN IRAh,
AT T St JO0E ) 18 SR IR Bh A A,
HB8 X 18 JRE B 03 WEAT 58 VP4, AR TR
W29y 2%, PR TN B S-S (1145 1 R AT 20T
IB D i PR, AEACSESG v, B PR 3% B 7
A IR TN B S T (10K U CHY il 48
103, P 3 25 40 2. UCHE 1 s
PERVEPIG, T J5 0 5 M B 45 et L T 2 B
B, LA 2 0 e i B R R TG A A
REAEM. B3 A RN R ) SRR RS A — A
(Rl 2, T 9% 3 W R A R 1 B A iy 28 M 4 e
DR 6 L o Pl 2 o (4 Y, kb R
BEERGHF T 28 1 40 J N80 R0 A 3 S 2 40 S5 4
G, SIBDIIRIR KRB RED). £
Pt a3 e = AR A R, gl g E RGN M, E
KANHE, 2F4ERELNAE, P37 40 Mo B T 1 40 o 4%,
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3 IL-8FIMCP-1EBRIELER. A: IL-8; B: MCP—1.
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Abstract

AIM: To construct the HDACT1 specific
recombinant plasmid vector and investigate its
effects on the apoptosis, proliferation and cell
cycle distribution of colorectal cancer cells.

METHODS: HDACI1 specific short hairpin
RNA (shRNA) plasmid vector was construct-
ed and then transfected into the cultured
SW480 cell line with lipofectamine 2000.
Reverse transcription-polymerase chain reac-
tion (RT-PCR) and Western blot were used
to detect the expression of HDAC1 mRNA
and protein, respectively, and p21/"*"/<"
CdK2, and Cyclin E proteins were detected
by Western blot, too. The growth inhibition
of SW480 cells was evaluated by MTT as-
say. Cell apoptosis and cell cycle distribution
were determined by flow cytometry.

RESULTS: The levels of HDAC1 mRNA and

www. wjgnet.com

protein in HDAC1-shRNA group were sig-
nificantly lower than those in negative control
group (30.4% * 4.5% vs 64.6% = 4.4%, P < 0.01;
27.4% * 4.5% vs 58.1% * 3.3%; both P < 0.01).
In comparison with negative control group,
HDACT silence led to a significant increase of
p21/WAFYEPT protein (97.4% + 2.6% vs 62.6% +
3.4%, P < 0.01) and decrease of CdK2 and Cyclin
E protein (27.7% + 6.0% vs 42.6% £ 4.1%, P < 0.01;
42.0% = 8.5 % vs 82.8% £ 3.7%, P < 0.01). MTT as-
say revealed that transfection of HDAC1-shRNA
inhibited the growth of SW480 cells, and the
inhibitory rates were markedly higher at 24, 48,
72, and 96 h time points than those in negative
control group (24 h: 35.9% +4.9% vs 1.2% + 0.6%,
P <0.01; 48 h: 47.5% £ 7.0% vs 1.3% + 0.6%, P <
0.01; 72 h: 45.7% = 6.2% vs 1.0% + 0.5%, P < 0.01;
96 h: 48.2% +4.7% vs 1.2% + 0.7%, P < 0.01). The
percentage of apoptosis cells in HDAC1-shRNA
group was significantly higher than that in nega-
tive control group (31.3% + 2.8% vs 3.9% £ 0.7%,
P < 0.01) and the cells were increased at G,/G,
and G,/M phase (G,/G;: 64.5% = 0.9% vs 57.8%
£1.8%, P <0.01; G,/M: 17.4% + 1.3% vs 14.5% *
0.6%, P < 0.05), but decreased at S phase (17.5%
+1.0% vs 27.7% £ 1.5%, P < 0.01).

CONCLUSION: HDACI silence by shRNA
can inhibit the growth of colorectal cancer cells
through inducing apoptosis and cell cycle arrest.

Key Words: HDAC1; Short hairpin RNA; Colorectal
cancer; Apoptosis; Proliferation; Reverse transcrip-
tion polymerase chain reaction

Zhang MX, Han N, Yu SY. Effects of HDACI silence by
RNA interference on the apoptosis and proliferation of
colorectal cancer cells. Shijie Huaren Xiaohua Zazhi 2008;
16(11): 1173-1178
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:‘ié’iﬁ . 4m ik, JART-PCRF=Western blot#2MshRNA  fil5fll(histone deacetylase inhibitor, HDACI){f
}flp;]%.wg;gﬁ% sten i AHDACIUA B R A 6% eh, RIRERA g AR MIguR 264, 761 50 Bk T 57 4
KM% 4, Western blotx) 4 it Z 25 #8 2 J H HE AT AB, WF5T 22, HDACT ] 38 5k 40 6 J) 0 EL 4 «
ERSTEAT bl ¥ o X / < " _
gl FAMTTEAN A KpRA4ER. )RR m B AL T A 0 I3 2 2 iR -6 1 —

e AR A ) 2w LG OB T L A m L JB) B R

R xR MERGHLEHRADACIH F 1
shRNAR AR, S gaf@atgrt, &%
HDAC1-shRNA#) X # %% 41 BEHDAC1 mRNA
FEORMELNKTFARFTHEGB0.4%E4.5% vs
64.6% +4.4%, P<0.01; 27.4%+4.5% vs 58.1%
+3.3%, P<0.01), p21™ATVCIPUE K 3 A (97.4%
+2.6% vs 62.6%+3.4%, P<0.01), CdK24=
Cyclin E& & T K (CdK2: 27.7%+6.0% vs
42.6%+4.1%, P<0.01; Cyclin E: 42.0%+8.5%
vs 82.8%+3.7%, P<0.01), 2 ft A & dp k) F 3
Hm(24 h: 35.9%+4.9% vs 1.2%+0.6%, P<0.01;
48 h: 47.5%+7.0% vs 1.3%+0.6%, P<0.01; 72
h: 45.7%%6.2% vs 1.0%+0.5%, P<0.01; 96
h: 48.2%+4.7% vs 1.2%+0.7%, P<0.01),
TR R Im(31.3%+2.8% vs 3.9%+0.7%,
P<0.01), Gy/G,#142G,/MHA 2 it Y 45 34 I (G, /
G,: 64.5%+0.9% vs 57.8%+ 1.8%, P<0.01; G,/
M: 17.4%+1.3% vs 14.5%+0.6%, P<0.05), S
2 4w oL e A5 A8 R T 0 (17.5% 1+ 1.0% vs 27.7%
+1.5%, P<0.01).

Z5i8: HDACI14F 7 89shRNARE S A 2 T A
HDACIAR, F#F K MmEmiek £ R 4w
JieLJE) AR ReLi AN i A4 4m LG $G 7A.

XEEE: HDAC1IEH; 58 & FIRRNA; Kigk; H1;
WTH; % IR A B E RN

KRR, BhE, FHE. RNATHRIHDACIERN K7
BPIZENB ORI EFRENBILRE 2008; 16(11):
1173-1178
http://www.wjgnet.com/1009-3079/16/1173.asp

0513

TEILAZ AN, S WAL AL S WAk 2 0] (1)
A7 o) 5 D] B s RNAS [) 2 13 J5 1) ) e O 5 o 42
MAEH. dEA OB K BRAEA Bk
fif(histone acetylase, HAT)FIZ1 4 11 4 4tk
i (histone deacetylase, HDAC)FL[FIH 1. R
PaAbAT S BERE SR A R YR M, FFHDAC A
4%, MR NAFESH THDACH 77, MRtk
HDACH T it JERIAN, 418 A LA /K T B
0, G 6050 45 0 e A oA, 1 ol i ARG s i A
M, FEUSIEM R L. AEA L R

S A g U SRR A EE AT R
HDACHIHIFNE R 22, SRR, Kahi A
H L FOHD ACHIHIFI BT EARN, V25T
F W, AT 1 27 (g g n] g HAT AR [H] THDAC
AR R I A R R T HD ACHE £ R i
LR EHD A CHIHIFI I OCHE. RNATHLH A
N IEFEAE T B T T E. IATIEFHIRNAT
PBARAE N K9 40 i SW480HHD A C1 K& KT
B, KWFSCHDACUN K 4 s T, H9%H
0 6 03 43 A () e S S RT RERIL.

1 SRIRIE

1.1 ##+ pSilencerTM2.0-U6 itk (Ambion/A 7])
TE N E H R Ampri iR U6 H 3. it
B e AT B DHS o bR (Gibeo) 7 1. T4 DNA
EFEREE 5 Ambion/A H]; Lipofectamine 2000
He AR KInvitrogen A &) 7= . DNA B bk
AT AW TREAF A K. R GenBank 1 #itiE
FJHDAC1 cDNA(accession no.NM_004964)5¢
BIFH), 2%siRNAR %%, FIH Ambion
AR E L TH, ®il—XfshRNAJT4
AR DN AFIAEE S AE M mRN A B DN A
6, 34 R HDACI-shRNA: IE X
#%: 5-“GATCCG CTAATGAGCTTCCATACAA
TTCAAGAGA TTGTATGGAAGCTCATTAGTT
TTTTGGAAA-3'; Jx 3 4%: 5-AGCTTTTCCAAAA
AACTAATGAGCTTCCATACAA
TCTCTTGAA TTGTATGGAAGCTCATTAG
CG-3". control-shRNA: IF X%%: 5-GATCCG
CCGGATGTCGAGAACTTCA TTCAAGAGA
TGAAGTTCTCGACATCCGGTT
TTTTGGAAA-3'; & X 4: 5'-AGCTTTTCCAAAA
AACCGGATGTCGAGAACTTCA TCTCTTGAA
TGAAGTTCTCGACATCCGG CG-3'. PA_ kR
A EFEBamH 1 BEYIA £l 19 ntiE P41, 9
nt loop$%3LJ7 41, 19 nt)x ¥4, RNA PolllI#¢
1 F A Hind I 5.

1.2 7 B g/LiE U X shRNARHR DN A%
2 pLBAMGR K22y (DNA annealing solution)46
uL 78T, INEE90°C, 3 minjii HARAHI A%
. BESCE SCEE B H  SCREIR K S, FTTR K
—ANRMEAZ R W VI EEBamH 1 M Hind 1A 5 M
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K. pSilencer 2.0-U65R1K JTURL A I 43731 BA
BamH 1 FHindIIIFFD) A, gkt i B, IF
bR LB SR/ B alith, AN kA A S5iE
B, F B, I T4 DNAJE B EERAE K5 0
FERZATIR P BUAS N A [ 2 pk: G2 KDNAF Bt
(8 mg/uL)1 uL+PsilencerTM2.0-U6Z% 441 nL+10
X T4 DNA Ligase Buffer 1 pL+T4 DNA Ligase 1
uL+ Nuclease-free water 6 pL78 435, il 16°C
KA RIS S USR5 nLIE A2 254
MIDHSa, 41 T8 AmpriitE (L EE 100 mg/L)
LB L, 37°CHaiR R 7Rt . MARANREFR L
b PRI A B v B TR VR LR T Ampri (&
WFE100 mg/L)FILBEFR3 mL, 37 CIHIE IR
/ST SR OE; v ek 7N 8wl o3 LUK G XY E5'd
ARAT PR A REATDN AT 2041 i LA A 44 2
) T 20 J5ORE fir 44 A pshRNA-HDAC1 FlpshRNA-
control.

1.2.1 HDAC1 mRNA# A : K7dn 41 friSW480
W) B b R R R O L, SR 100
mL/L/N- L7 FIRPMI 1640(Gibeo)is 78, 1
37°C, 50 mL/L CO,F &4 577, T340 sk
FE, SR L6 LR, AL X 104, £F
HAEK 580%-90%pE & 1, #4 B Lipofectamine
200015 5T 4 G 3k 701 2 0 B 15 HEAT % YL 4R AE,
[F) BF 158 37 2% 0 BEFL. 41 i % k48 hs Az 4
J, 4% TRIZzo I 7118 B P # A B2 U4 i S RN A,
HF4 1 AHDAC1 ¢cDNA. PCR5|#)( L4
LAY TRAF A K FHW ~: HDACT L
4 5-GAATCCGCATGACTCATAAT-3', F
4 5-GCTGTGGTACTTGGTCATCT-3'.
[ L AGAPDH A W Z I, 511 Lt v 41
5-ACGGATTTGGTCGTATTGGG-3', Filf/541:
5-TGATTTTGGAGGGATCTCGC-3'. PCRY" 1
ZAEWTR: 94°C TAE TS min; 94°C 48130 s, 60°C
IE4K30 s, 72°CHEMH60 s, 35, 72°CIEMI10
min. HDACIFIGAPDHIFJPCR v B K /N A 107 bp
F1250 bp. PCR™¥)RHE G4 U AT
2 K43 HT, LHDAC1/GAPDHI E AL #
FLARNS B i

1.2.2 HDAC1. p2l. Cdk2ZCyclin E%& &l
A0 % 5548 hJm WA FLAI ML, I\ 40 i 2 i
W, PEECAN R R 1, FIBCARAFI & (3 EBio-
Rad)Rill 85 (1 Ok B, #1100 g/ SDS-PAGE
W, L LFESO g, SRk, FERE, B, N
AHDACI(Santa Cruz), P21™A""™ - Cdk2 Al
Cyclin EGfi3E 2 vl)—Ht, TR T 1 500,

www.wjgnet.com

IR BRAR L SH ALY E AR 2 1) —Pi(Santa Cruz),
TAEMBRIEL © 1000, 1h22 R GIE(ECL) IR 2
S, R, BRSO BE v 4ty K e
{8 S N3 R IE K. B-actin iy 2
1.2.3 MTT: WS 4L 5 AN [F] I [a] B 1) % 2H 48
Ja, R s A1 X 10°/L, BFFL100 pL %Rk
T96FLEE TN, B WIANEAL. FEFLINAS
g/LIAMTTH 20 pL, k285974 h, B0 G /a0
W SR AL S IR, T N200 pL DMSO, Fg R
SEA490 nmi KA REAEA). BAZ O B 2%,
VAR TR 40 A A A (%) = (1-SE32HA /%
TZ1A) X 100%.
1.2.4 20 B R == % m B B B e Adm) . 4 o % 448
ha B S FLA I, $4Annexin V-FIT CHE T8
TR 28 A 7)) U P AR, M EUD BRI R
W 2 B VFAE S5 G i, T A A R R
1 X 10°/L, B41HE100 uL I AFITCHric Annexin
V 5 uLFIPI 10 pLiE6, EiEEHFE 15 min)5
FACSsortiit 2041 B I, CellQuestiK fH(BD 2
FADIRIOE o A s, 5 4 Mt 4ea8 hjs WA #%
LA, 2 BRm AL, R A R, VK ST
il 52, AR A 100 mg/LiJRnase A 10 L,
37°C/K#30 minJi B AN VKIS H 450 LR SR, F0
NLWRPE RS mg/LIIPIEAF10 ul, 4°CREEIR
A7, S Bk, U A SR I 4 it &) 38 A
Bt #4038 K HISPSS10.0%AF HEAT AR,
Hedhi Limean & SD# R, P<0.05 0 HAT G275 X

2 R

2.1 SW480#4m iHDAC1 mRNA# & ik 725 %}
IE 20 FlpshRNA-controlZ1 ¥4 7] UL B 2 THDAC!
HAEIDNA%, 241 /HHDACI mRNAMIFIAF
i 25 5 i M (64.6% +4.4% vs 58.3%+4.6%,
P>0.05). pshRNA-HDAC 15442 SW48041 iy )5,
HDAC1E R mRNAZKPER A 150 FE AT BH S 1 1)
(EI1), WydLie 2 5 A givt 2% 5 (30.4% £ 4.5%
vs 64.6%+4.4%, P<0.01).

2.2 HDACI, p21™AFY™ - cdk2f=Cyclin E&
& 49 & A Western blotf il 45 4 78, HDACI,
p2 1AV cdk2 flCyclin B4R (IR IATE 2
X HEZH fpshRN A-control 4l 2 [0 = # TSt 1124
B (58.1%+3.3% vs 55.2%+3.8%, 62.6%+
3.4% vs 58.5%+1.7%, 42.6%+4.1% vs 44.2%+
1.9%, 82.8%+3.7% vs 89.9%+5.95%, P>0.05,
K2). pshRNA-HDACI1# 4:SW48041 il )i,
HDAC13E Kk W] AL, p21™ TP ay i

mALBE
Archer et al®FF 5%
% PHHDAC 47
F) T B 4h AR 45 A
p21/cw| WAFI{/‘R%ﬁjJ.
R AP HT-2948 #2
Cyclin B1#4 &k
KF, A5
I 4m ReL 6 A& K A7
.
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[ B 30

K Al i R A
AHDACI# %}
PShRNA, HH 46
A ZpSilencer#,
o, St EaE
#ypSilencer i &
HARZ I AR &
E A SW4A80%m
FORR, 45 H A7 H
HDACI1 A B & ik,
HFAHDAC1 AT X
B 9% 4a A T .
¥zt e B B
o T W # el RO
T HEAUH].

payc| 24h 48 h 72h

96 h

1.3+0.6
1.1+05
475+7.0°

TENRA 1.2+0.6
pshRNA-controlZ8 1.3+0.8
pShRNA-HDAC14E 35.9+4.9°

1.0£0.5
1.2+06
457 £6.2°

1.2+0.7
1.2+0.7
482+4.7°

°P<0.01 vs ZEENIRZH, pshRNA-controlZH.

pari:| Gy/G, S Gy,/M

TENRA 578+18 27.7+15 145+06
pshRNA—-controlZ] 56.1+0.2 28.6+05 150=+0.6
pshRNA-HDAC14H 64.5+0.9° 175+1.0° 17.4+1.3°

°P<0.05, °P<0.01 vs ZENIBLH, pshRNA-controlZA.

GAPDH (250 bp)

HDAC1 (107 bp)

B 1 EMEHCXCR4 mMRNAZRIA(RT-PCR). M: marker; 1: 231
FFHBL; 2: pshRNA—controlZH; 3: pshRNA-HDAC14H.

i, CDK2HICyclin EEANH] 8 FiH. 545
FI0 B LG 22 5 Gevt 27 5 L (27.4% £4.5% vs
58.1%+3.3%, 97.4%+2.6% vs 62.6%+3.4%,
27.7%+6.0% vs 42.6%+4.1%, 42.0%+8.5% vs
82.8%+3.7%, P<0.01).

2.3 HDAC1 B 35T B 47 4] S W480 28 ity & % Fn ]
TH % ra MTTRIN 45 4 57K, pshRNA-HDAC1
YL SWAR0ZN 24 ) Ao CL &8 BT (2 1) 2
KA, 48 b5k BNHH]E 0, 4ERF4296 hal i
FHIVE A BT FEE#(ER D). it Annexin V-
FITCHIPDWE bR IC fi F 3 =4 M O 45 3 5
7K, pshRNA-HDAC1# JL 41 fu48 h)m LA &
(R T 0, e T R AT B S G, 22 e
FE(B1.3%+2.8% vs 3.9%+0.7%, P<0.01), I
pshRNA-control 41175 [0 HEZH 4H i 72 2=
FIGEE (E3).

2.4 HDAC1 & B 3% 3 x-S W480 2 it J&] 2 49 %

HDAC1

p21

Cdk2

Cyclin E

B-actin

—_
N
w

B 120 [

[ =iz
pshRNA—controlZH.
W pshRNA-HDACIZH

100

EEEBEFEM%)
N [e)) (o]
o o o

I I I

N
o
T

—

HDAC1 p21 cdk2 Cyclin E

2 EEYBEBHDACI, p21""*FVP1 cdk2, Cyclin EBBRIA
(Western blot).

v YL A A, P A I 45 2R 7R, pshRNA-
HDACI1#;%SW48041 248 h), G/G JHFG,/M
$U140 e LA 3G 0, STU AN e LB AR N T B, ZE
HE i X, M pshRNA-control 21 R4 (4 %]
S 440 P 4 ) A 22 S e et 2 i LR 2).

et A% O 2 R I S A RN 2 2R 5 R
FAR WY, WA RO SRS
FhE, HTHATHTHDAC. HATH Z Bk A L ik
TK LT B 20 B 1N o s R AR 3, vh A
—ANIEHL, (EDNA S 41L& (12 (A 5| ) fl
AR BEIE R, 3 2 ) AR EAE s, v
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A 10* B 10* — C10° iR EE

shRNAJ F 8
, , s HDAC1A F g
107 10° 10° e 45 L7 X 1
" i‘:‘-".;:*_i."‘f,- K s ‘__15_: :i_:-_:::' o 28 l.SW480 T 41
10% | :""'.".""-""!!("’:'E:»: 102 _| L Ll 4‘ “-%‘ 102 | Jo B 20 69Gy/G, A,
: SR W5 A
i e : B A, i B 5y
10t | . 10 ECYANE £ W]

10° [ 2 : &
10° 10 10% 10° 10* 10° 10

10°

10> 10° 10  10° 10' 10  10°

3 AnnexinV. PIXWRRZVARAKUMIRET. A: AR, B: pshRNA—controlZH; C: pshRNA-HDAC14H.

SRS VE S, DNAS) TRSE . #F I, A F)
TR T HDNABR 45 A, WomHsk. MR,
HDACTEZA R FINu i 2 R (e NH3™ E5I N Lk
55, TR 41 AN IR Sk, AL ER IR
HLAT, AT 55 S AT DN A 45 7, Yo ta i
EECEAG MBI LS, s A Ak
LT A Ay YA 5 DAL (0] OB 2 T g, LD Re e
WAL S 5 e (1 & A R R DA S, Hrk
A S, HDACK K2 /b HDAC 7#,
AT T B FE ) Rl Js 1, P HDAC 5
IR O6 ZR e FAR L. HD A CHIHI 1% 22 Folt g
HApusint, Hrp aampkesm., . .
17 A0 i R LR S H A, KR
RAEZHF . 2B BOR 2 P A 0 Hp R] 4
SRR, fEXAN I RR o, W0 R vr 290 3 IR K
5 R/ e IR TR (1 2R T o 35 R ) 0 4
h, RWBALEM A A ELENEM, JLhdlsEn
LAk B E 2T 2 —. WIFLR, ZFh
HD A CHVHI| 71 B8 175 5 KV 440 R ) 2 A 4 g
JEV R REL, A5 ebRa 4 it g AU H R
FOAI SRS 52 FH D A CX K 9 40 L 1 5% g 40
DA HIE. RNATPEA N AL T B b (o
TH.

RN AT il R ke oA ) — B R
BiAR, ReHs 5 Hh B AR A 7 51 I mRN AP,
VLB )R R D e B SR A T BRI T,
1 LIy e 55 DR 4 27001 5 A 43 318K B 22 11 T 4.
VF 2572 BHshRN AZEN FL3h 4 i b n] L
AN P Y S DRUR R S DN kP, AR
TR HF I EHDACTRE T (1 shRN A FLAZ R IA i
LA 4 T 2 AR A T DR M s A T 2R S W40,
EFJLHDACT shRNAJG 2> S IHDACI
mRNAFIE UK, KIMHDAC#2RIA I %
ZAW. SW4AR0K i 4 iu % J*HDAC1 shRNA 24
hJ gt ©4 B B A= KM, 48 h)m ik 240
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il i, AERFA296 hal Mo A HI 1 A A LR B
Fa e AR S A A IR R TN 4 Y R S0 B £
FEE T FCAE FHAL 7 T gk AT . e x4t B SRS
W&k FERHDACTE 4448 hfm, SW4041 il k&
GG Gy MIH B, HorA LLGy/G 3 B A 5
A W . LA A PO 4 R 54T 2k 57 4 R 38
P B S Y B A7 R ) 300 2 Y I PR I
5, I AH SO A2 40 R TR ML A% O, A
A0 i JERAT E A [ 9, RS ] Cy elini F11F)
FIRIREN™). Cdk25Cyclin B45 4 2SI E AN
WHEFAF. Cyclin E/CAk2E G AAfTRbEETR AL, B
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Abstract

AIM: To explore the inhibitory effect of peptide
nucleic acid (PNA) on the telomerase activity
and the growth of colorectal cancer cells.

METHODS: LS-174T cells were transfected with
the mixture of PNA-DNA at different concentra-
tions (25, 50, 100, 200, 400 nmol/L) mediated by
Lipfectamine™. Cell cloning experiment was
used to select the best inhibition concentration
of PNA, and then LS-174T cells were transfected
with this concentration. At the same time, lipo-
some (using Lipfectamine™) group and empty
control group were established. The clone for-
mation rate, cancer cell morphology and group
growth difference were compared between

groups.

RESULTS: Cell cloning experiment identi-
fied that the best inhibition concentration was
200 nmol/L. The telomerase activity and clone
formation rate were notably lower in PNA-

www. wjgnet.com

transfected group than those in Lipfectamine™
and empty control group (0.003 + 0.001 vs 2.334
£ 0.025, 2.528 £ 0.032, P < 0.01; 5.20% vs 45.45%,
47.13%, P < 0.01). In the PNA-transfected group,
cancer cells showed typical morphological
changes, such as becoming round, membrane
shrinkage, and nucli concentrating at karyothe-
ca, etc. Group growth curve manifested that the
inhibition emerges 11 d after transfection and
became notable 15 d or 17 d later.

CONCLUSION: PNA can inhibit the growth of
LS-174T cells obviously through suppressing
telomerase activity.

Key Words: Peptide nucleic acid; Telomerase;
Transfection; Colorectal cancer
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Inhibitory effect of peptide nucleic acid on the growth
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B /Y: #K5F BA B2 (peptide or polyamide nucleic
acid, PNA) X K ) & 40 it 5 A2 Big i e g op ) A
FR B xE Ry g bm L 2 K 0 %5 v

Jrik: B A RS Ak Lipfectamine V5 R Bl i
JE(25, 50, 100, 200, 400 nmol/L)PNA-DNA %
RS MR LS-174T %8 e, 1813 4m e 5215 &
¥ ) X 2 k] E PN A ST 20 6 A K 09 x4
B F B kR R F ZPNASE FLS-174T
an g, ) BT B RS R AR 28 (Lipfectamine ™) 20 Fw
O XL, IS ETS R Ty S B AE
RAEK ZF.

ZEE: PNAXTLS-174T 48 I 5% A2 37 %) 5K L A
200 nmol/L. PNA % 35 48 3% 45 B /& M Fo 2,
[EEFO N ) A s al e N R = e L
(0.003£0.001 vs 2.334+0.025, 2.528+0.032,
P<0.01; 5.20% vs 45.45%, 47.13%, P<0.01).
PNAZLJE A K R B A A K, i
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RAKWE, 22511 dEIpRAER, 15,
17 d3pH)4E A s 3%
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Ui Ll A — AR AR R T, 7R A R Rk
TR 2D, AH85% LA - 1y W5 it 98 4 Jia A7 £ A i ot
Bt e, LA i A g Ay S R s P A S SR
3T AF B R AU 7 1 R YL A 2 i
KB, Nielsen er /Y N T4 B A%
& (peptide nucleic acids, PNA), K AEfese v
e FIUGHRZ TR P v S RN g, e Sk IR s 97 b
A A IR I R VAR TR A E JCR AR
JikLipfectamine ™ {F Jy A0, plahith % e
KIGELS-17ATANM, A0 T 40 1 s 4o gty 44
B Ak M ) A K BT PN A K B LA
A SR B ST I B RVR T TR BE T S Ak
Fpi1-1s),

1 #RR5A

1.1 A4 KIFELS-174T40 M0 &, W+ o [F= R}
bt LA AT IZIR(PNA): 4K
5-TAGGGTTAGGACAA-3", HIJRME ) &
PNASERZ T R: 4545 -TTGTCT-3', M Liff
AT A TREH R R 55 A7 BR 2> =) 6 e I A
(Lipfectamine™). iififiFPCR-ELISAIR | & Al
MEM}; 75345,

12 7k

1.2.1 PNASXTLS-174T %0 i 32 B 5% A Bl 75 P 64
IR X I PRINLS-174 TN AU 24/, W HPCR-
ELISAJ5 VAR INL S-174T 40 Jfd s bor i v 2. 3F:
P 2ARBEAL 7 LSy, IMAPNA, WEE 55k
12.5. 25. 50, 100. 200 nmol/L. %X J5#E{TPCR
Y14, F R iEP CR-ELTS AR 7 46 Uk BH 15 454,
& RREAS RS AC450 nmA1690 nmit K1)
AMH. AZEHAA = A 455-A 6001 0T AN FL SR TS 2.
1.2.2 PNA-DNA B A7 3 B2 &1k g J Ak 45 4 71
#44) &- KK E 200 pmol/LIPNARIDNAZ
BAFBRI A5 100 pLE A 428 )51, 55 i
#iLipfectamine ™ B, HlZIKEE N1 umol/L
PN A-DN ARG 5 A4 % Ge 7)), B % e 4

1.2.3 PNA# £ 1S-174T 48 ho B sz 1+ /] = R Jo:
B BUE KL S- 174 T I Fi B IR 4 X 10°
AL, FeFh24408, FFL500 pL, 764, fE4l4
FU. WL BEFLINS00 pLs FRIE. 200 41 IPNA-
DNAZASRIRG WL, 735 NUBEE25. 500 100,
200 400 nmol/L, LR FR15 d. LI 45 W, H
Giemsade(t, fEAHZE B T, 115504040 L
b R R AR A R T T A R 1 G B
PNASAEAEH &
1.2.4 PNAXTLS-174T 28 i 48 35 T mx Fe tm BT 25
FomiX B KL S-174 T4 AL T EU88 X 10°4
/LA PRI B, FEM3ES AL, 3340, 2 XTI
41, PNA-DNA#E YL, Lipfectamine V41, £F41
6+fL. FEALINT mLAH B, = 0 2 &L
PBS 400 pL; 42 & ALIIPNA-DNAF; 447 T
VEW AR 41 pmol/L) 400 pL; A Fiid4] LN
W 412 mg/Lff Lipfectamine™ 400 pL. #%fL#&
ABHMEMANE2 mLE5FE15 d, @ H 3n 2.
I BB 6 L W 5% 4% 2 4 i A AR 100 R 4 i T
AAWIAOTERY . B3R5 115 v e i s b %
1.2.5 PNAXTLS-174T 4m LB & K 2 1) 3K o
YL S-174T40 M LA BE B2 X 1074N/L, Hefp3
Ho4fL 5 770, BFL0.5 mL4H fI L1 X 10*4S. 43
341, 43I INPBS, 1 umol/L PNA-DNA T 1F,
12 mg/LiJLipfectamine™$-200 uL, JHMEM
ANELZERIA1 mL/AL. Bg H A4 27040 ik
ITEm gL, THEUE AL, B FLE R, T
RALRBINZY, a4, A A K
11, 15RPNASEI 20 A0 kA7 v b g 12
WE.

B S A RAE T T R
BTG 2200, U Limean = SD&R IR,

2 B8

2.1 PNAXTLS-174T 40 f s 5 B i M 6 %5 v

2.1.1 PCR-ELIS A 45 3R : LS-174T4H i s ik
filfP CR-E LTS ARSI siiphor B v 4 4 FHAE. PNAYE
12.5. 25, 50, 100, 200 nmol/L¥K¥ FXILS-
17AT 41 0 v or P 42 HBC0 S A IS V5 7 229 A7 1) Yl 1)
FHIER, H HXTPNAKEE (7£200 nmol/Lis [H
PO LA (O, RIPN AR B2 8 iy L e ] 2
PNAFEYLS-174THN 5 11-15 dyulH, LS-174T

www.wjgnet.com



XIBiE, &. BN A IBIBLS -1 74 TR A= IHEIER 1181
mi:A2E
AL R F R
BR, AR% Y

pax el TR IRRESETAE
2935481 FEIMENTER 2.749+0.042
=K FBRMENTER 0.001 +0.001
LS-174T4BiE3RR TENIR 2.5628 +0.032
LS-174T/BiESHRR 12.5 nmol/L  0.405 +0.003
IOANTREHIPNA 25nmol/L  0.115+0.015
50 nmol/L  0.071+0.006

100 nmol/L  0.028+0.001

200 nmol/L  0.003 +0.001
SE11RIZED  0.065 +0.005°
200 nmol/REPNAIRR  S516KI2EY)  0.038 + 0.006°
LS-174T40iR E11RIBEWD 2466 +0.036

fEPUALipfectamine™WIR S515RI2EW)  2.334 +0.025

°P<0.01 vs YYBBLA.

1 s L S 2 B 1, 200 nmol/L PNA-DNASK
65 21 4 6 i s P % 17 B SIS TP B SX R 4 R Lip-
fectamine™41(P<0.01, 1).

2.2 PNA#p#HILS-174T4m e A ¥ A% 7] 2 85 F
Y MIAEVR > B E2 AL By C. D 440 HE475K
55, I WLPNATEARIKE T XILS-174T4 4L 7% T8
A AR H 5 ) s . 75200 nmol/Lifk
JET, PNAXTLS-174T4H i 4R 7% T2 il i) 4 1 2]
87.8%. RILFATEFE200 nmol/LAE HPNAYEH]
M) B L7

2.3 PNAXTLS-174T4a it % 48 % R B dm B0 25
Hre KA AE T 2 &3 A, By C. D,
E. F 64137525, 7 J.200 nmol/L PNA-DNA
S AL S-174T AN MO 4574 T2 1% W] K T-PBS
X W20 Fl Lipfectamine ™41 (P<0.01). Lipfectami-
ne M2 VKK N R SPBSKT IR A LA B 2 2
5(P>0.05). PNAXFLS-174T40 [l F A5 1R 58 41
I, 0 2588.95%. i M &2 5206 4 40 i
A ST SCR (), fEREFRd T, 40
BRI, a0 A4, IRz TR, A
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B 1 S-174T/BRRFZASBURASENO0 x 20). A: 3R B: PNAZL.

R 1 PCR-ELISAFMILS-174T/RIRIRHIBEE I 5

R 2 NEREPNANLS-174TIRESSS R R AVHHIER

e h ae s memss mEEN
0 118 120 107 106 112.75+7.27

25 78 75 82 86 80.25+4.78 28.82
50 72 77 70 68 71.75+3.86 36.36
100 36 30 40 38 36.00+4.32 68.07
200 17 13 15 10 13.756+299 87.80
400 10 6 8 11 8.75+2.22 9224

90

gol —— PAN Lipfectamine —.— PBS

1 3 5 7 9 11 13 15 17
t/d

2 S-174T4RRE A K EEE.

3 1 S S 7 o 5

POTS, FEERIUAEVR Al D, AN,

2.4 PNAXTLS-174T 4 lo B4k £ K 89 %7, 200
nmol/L PNA-DNA 5LS-174T40 g LA 1597, I8
HH5am i K, 205 1R B, 2R 13 R0 &8, 26
1SR A F 1T RGN e, MLipfectamine™
XFLS-174T 40 M A=K %A B W 52 i (12). [A] B
O B LTRSS 1S IR 1) 440 G 0t A4 i o g % P A

R INPNAZ s L BE% E S, 1 Lipfectami-
ne O S RS PR G IR (R D).

3 e

K 10 2 9 5 B33 4 LTI R AL 4
PIANEFFEARIGIT A7 FOY BL K Th 253697 A
MR R T O T EEAE, (RIS
AR IA Rt R VAT R 456 1E s 4
i K e R G IE s, TSR A TR

7, R BN
R, P, XA R,
Sy 5k A Bl A ) )
W R FERE, 42 5 R
FEHHBRER, M
T8 3 R T 3
1 Hx A AR
S A Bl A0 o) )
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) H R B
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I
n B = S = : mean+SD SRR
PNA(200 nmol/L) 41 46 42 38 38 45 41.67 +3.39 5.20
Lipfectamine™(12 mg/L) 383 3bb 343 367 345 389 363.67+£19.38 4b5.45
PBS(E@IATR) 392 372 363 381 365 389 377.00+12.25 47.13
FRORICERR &, Rl 2 Mg A ey Uik terology 2006; 53: 188-191
N N N g 4 Wege H, Brummendorf TH. Telomerase activation
3 Z¥ ) S KBy s ve 7 AL s S 8¢ I,
HIBFFLAINI, AFRGURTT 15K T HT IR in liver regeneration and hepatocarcinogenesis: Dr.
. Horr, BEERIVEYT MO B A A BT A Jekyll or Mr. Hyde? Curr Stem Cell Res Ther 2007; 2:
L 31-38
: 5 Nielsen PE, Egholm M, Berg RH, Buchardt
ﬁ }J\ “ i *ﬁ - ﬁﬁﬁ *ﬁ Eﬁ SR s Y R O. Sequence-selective recognition of DNA by
(2225 [ M4y < ) g strand displacement with a thymine-substituted
th ’ Ij\j 9]\%% Eﬁﬁ%%% J\ ﬂﬁ*i@ﬁjj polyamide. Science 1991; 254: 1497-1500
5 RIT %Tﬁﬂ?’%m%ﬁﬁ?ﬁpmﬂ. ZIKEJI%E/‘]%% 6 Yamamoto Y, Uehara A, Miura K, Watanabe
G, TR TEAN KT O A B i 2 4 Tk A, Aburatani H, Komiyama M. Development
of artificial restriction DNA cutter composed of
S, PNAXTLS-174T 40 Mo s i B th 2 B2 1) Ce(Iv)/EDTA and PNA. Nucleosides Nucleotides
112 1 [ BB S R 4 Nucleic Acids 2007; 26: 1265-1268
i ﬁzﬂi H lejiﬁz%ﬁ%ﬁ’ PN ALEA 7 Folini M, Bandiera R, Millo E, Gandellini P, Sozzi
H@, Ij\] H‘]ﬂ]ﬁ?ﬂ ﬁ:}tﬁ ﬁ*fﬁ H‘]{*@?'ﬁ(,ﬁﬁ, EHY':EL S-174T G, Gasparini P, Longoni N, Binda M, Daidone MG,
S eV e N Berg K, Zaffaroni N. Photochemically enhanced
AP Z10- 38 0 L 2 2L R TR A T & ™ Y
MHLrH£910-15 dZEﬁ’ {;QH]HEZ{/‘:E AT delivery of a cell-penetrating peptide nucleic acid
PNAZERIFRE, AN T2 W% R AN B (I 1, 2% conjugate targeting human telomerase reverse
R S T L 20 ok R e, R O S b g transcriptase: effects on telomere status and
. A ’ proliferative potential of human prostate cancer
TBIT T HADOEII AT . (HAZPNAS 1 i cells. Cell Prolif 2007; 40: 905-920
> sy 2[28-30] =R = 8 Hu J, Corey DR. Inhibiting gene expression with
B, HAH g > AT A5 HE BRI, 5 peptide nucleic acid (PNA)--peptide conjugates that
m B A I R AE . N BR SR SRR N target chromosomal DNA. Biochemistry 2007; 46:
N PP = N > 7581-7589
! HASA[ 472 EHH ? ] Y%
st FRE AR BERHEE 0 o g ke bt
/- N NIPE N A N
FEEE— R i) R 1 — BT R Wang FM, Zhang XG. Establishment of cell
SO £E ST PN AYE AR AN G845 3 line transfected with human BTLA gene and
AT SR, Eﬁ:ﬁl\ HE A A preliminary study on its biological function.
K R L S-174T 40 M 1y A= K36 3, HAR T Xibaoyufenzi Mianyixue Zazhi 2007; 23: 201-204
i;x—E ){—i %%;%H@D/‘] ﬁﬁﬁ*ﬁ@ﬁ ,T/Eﬂa D‘Jﬂﬁ%ﬂ%ﬁiﬁa‘ﬂ] 10 Li B, Zhang X, Gao M, Chu X. Effects of CD59
e s ’ . B on antitumoral activities of phycocyanin from
) i L P e, R A L 4 R T - 380 Spirulina platensis. Biomed Pharmacother 2005; 59:
ML TR 2K, I R 1 R R A o160 A .
] Y ) 11 Robak T. Therapy of chronic lymphocytic
Lipfectamine /1 FPNAFE YL K I LS-174T4 leukaemia with purine nucleoside analogues: facts
L 4 > ) ) and controversies. Drugs Aging 2005; 22: 983-1012
TE R RPN AAS Sy HEN W9 40 T 1) A 00T V5 85 £18mg ZT0
ﬂ@n_—,ﬁ@ j% ) IEJ& H‘?J;Zéﬁ]ﬂ@ Eﬁﬁ)&ﬁ jg_ 12 Pession A, Tonelli R. The MYCN oncogene as a
AR IS 18 L A A RS R Y B 5E T8 specific and selective drug target for peripheral and
T AN S B R central nervous system tumors. Curr Cancer Drug
O ERTE NS A Rl Targets 2005; 5: 273-283
13  Su X, Teh HF, Lieu X, Gao Z. Enzyme-based
4 %S%Km colorimetric detection of nucleic acids using peptide
1 Vidaurreta M, Maestro ML, Rafael S, Veganzones nucleic acid-immobilized microwell plates. Anal
S, Sanz-Casla MT, Cerdan ], Arroyo M. Telomerase Chem 2007; 7?: 7192-7197 )
activity in colorectal cancer, prognostic factor 14  Schatz P, Dls’fler J, Berlin K, Schuster M. Noyel
and implications in the microsatellite instability method for hlgh.throughput DNA methylatlon
pathway. World | Gastroenterol 2007; 13: 3868-3872 marker evaluation using PNA-probe library
2 Eitsuka T, Nakagawa K, Miyazawa T. Down- hybridization and MALDI-TOF detection. Nucleic
regulation of telomerase activity in DLD-1 human Acids Res 2006; 34: €59
15 Tian X, Aruva MR, Wolfe HR, Qin W, Sauter

colorectal adenocarcinoma cells by tocotrienol.
Biochem Biophys Res Commun 2006; 348: 170-175

3 Ohnishi T, Watanabe T, Nozawa H, Nagawa
H. Telomerase subunit immunoreactivity and
recurrence in colorectal cancer. Hepatogastroen-

ER, Thakur ML, Waldman SA, Wickstrom E.
Tumor-targeting peptide-PNA-peptide chimeras
for imaging overexpressed oncogene mRNAs.
Nucleosides Nucleotides Nucleic Acids 2005; 24:

www.wjgnet.com



X8I, 5. MBS AR S—174TABIR A NI ER 1183
1085-1091 diagnosis for colorectal cancer in China. World ] B @ % %4
16  Roy S, Tanious FA, Wilson WD, Ly DH, Armitage Gastroenterol 2002; 8: 21-25 R I AR 5B
BA. High-affinity homologous peptide nucleic acid 24  Sampedro Camarena F, Cano Serral G, Sampedro ~ #F%, X% &2k
probes for targeting a quadruplex-forming sequence Santalo F. Telomerase and telomere dynamics  f, 558 /A #93L
from a MYC promoter element. Biochemistry 2007; in ageing and cancer: current status and future AR, BFRLER
46: 10433-10443 directions. Clin Transl Oncol 2007; 9: 145-154 Az, A Tk
17  Bender M, Holben WE, Sorensen S]J, Jacobsen 25  Calcagnile O, Gisselsson D. Telomere dysfunction
CS. Use of a PNA probe to block DNA-mediated and telomerase activation in cancer--a pathological
PCR product formation in prokaryotic RT-PCR. paradox? Cytogenet Genome Res 2007; 118: 270-276
Biotechniques 2007; 42: 609-610, 612-614 26 Wang XS, Wang K, Li X, Fu SB. Effects of
18 LiM, Gu J. Changing patterns of colorectal phosphorothioate anti-sense oligodeoxynucleotides
cancer in China over a period of 20 years. World | on colorectal cancer cell growth and telomerase
Gastroenterol 2005; 11: 4685-4688 activity. World | Gastroenterol 2004; 10: 3455-3458
19  Kawamura Y, Konishi F. Surgery and chemotherapy =~ 27 Vonderheide RH. Universal tumor antigens
for colorectal cancer: current status and perspective. for cancer vaccination: targeting telomerase for
Nippon Shokakibyo Gakkai Zasshi 2007; 104: 1018-1024 immunoprevention. Discov Med 2007; 7: 103-108
20 Pfannschmidt J, Dienemann H, Hoffmann H. 28  Doyle DF, Braasch DA, Simmons CG, Janowski BA,
Surgical resection of pulmonary metastases from Corey DR. Inhibition of gene expression inside cells
colorectal cancer: a systematic review of published by peptide nucleic acids: effect of mRNA target
series. Ann Thorac Surg 2007; 84: 324-338 sequence, mismatched bases, and PNA length.
21  Platell CF. Changing patterns of recurrence after Biochemistry 2001; 40: 53-64
treatment for colorectal cancer. Int | Colorectal Dis 29  Bukanov NO, Demidov VV, Nielsen PE, Frank-
2007; 22: 1223-1231 Kamenetskii MD. PD-loop: a complex of duplex DNA
22 Zhang Y, Cao EH, Liang XQ, Qin JF. Increasing with an oligonucleotide. Proc Natl Acad Sci U S A
sensitivity to arsenic trioxide-induced apoptosis 1998; 95: 5516-5520
by altered telomere state. Eur | Pharmacol 2003; 474: 30  Tackett AJ, Morris PD, Dennis R, Goodwin TE,
141-147 Raney KD. Unwinding of unnatural substrates by a
23 Zhang YL, Zhang ZS, Wu BP, Zhou DY. Early DNA helicase. Biochemistry 2001; 40: 543-548

mBt 24k by AW

ISSN 1009-3079 CN 14-1260/R 2008%F R AN V- 1 S 4 Ny b A4 &

HRFARNE EALAREL

ARHIR ASTERA MU gab il 7 1038 s i, BIFRASC o B0 FH Bz A7 0 g 5 HEy . S48 B g AT
AR CUR R I SRR S04 T 78 40 IR OB, FFAESC i 51 AR B A5 48 5 RS, SCrpngiiE# k4,
WAL “Pang et al” IAT EAEMIL S 0 E SO AU HIZESCHR P R, WFEZIeR I AR A BT S,
U By AR A e RIS e al ATy e e 5 PCRUFIEBEUEM: a7 SCHR T 5 1F IE SCRUR I, 5 1 SC RS
PR IEHE, QARSI U5 2% DL SCHR[8]. V%[ﬁ%l’rﬁk%éﬂlul&2—3ESCIE, PubMed, {1 ERHGE SCHETHE Y
T FO SO AT H RN SR IR A ARSI A v, T8 R R 5 0 A B % DA O I
ANHATI R R SCER, S TH A A A AL 2% & (http//www.wignet.com/1009-3079/index.jsp) Fll World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index.jsp). JATI: /75, 1E#H @I H 2IER). SCE, T4, 4F,
%, #I-1ET0, PMIDSw 5 5 1548 175, fEE (G H423), 454, &k, X, o, AL, 4, # -1k (4%
Il e 7T 2008-04-18)

www. wjgnet.com



HEEARLRL
wcjd@wijgnet.com

59

HRIEL N B ZYE 200804318 H; 16(11): 1184-1189
ISSN 1009-3079 CN 14-1260/R

& A& % CLINICAL RESEARCH

-ﬂ\ﬂ)ﬁ#ﬁﬁ

& Il_a\

S AERFEFETHKI67FIC-erbB-21 K%

BONBREKRE Y
¥ % 54a B LATARTWESSARERBELASE LT
BARTHEBEAR 200233
K m R F XERA, BB AR ERE A REE®E T 710068
ﬁ‘a;ﬁi%»{%‘ KE, £, BERAREH ZERBAA BB EBET
Barrett 2 & # A 1199(7)4 . . =
f?i&ifﬁ’iiéﬁﬁ \1%9%, 20048 LB ARFESRE T, BIFEEEID, FTEMSE
B B SEICRRBINE M2BHR

ZRE. SRR
A IR B4
JBE AL A 7T R B
LA, BB T
e YLy Rid
Fa AR TR0
Fh I 0 I A2 T
LA R WA RH
ME AR EEY
H B I 84 S T B
#, B SR F
%

W@ FE A
HER, G EEE
I, KX RS E
Iz 4 4 R AF

T AR FAEEFBR B, No. 20012130

fEE TS INPRDREE, ARE. KEREINT, AR
WTEBBENNERERIETN, BEOTBERTWN, AMEXS
{EERB TN,

BIRMEE: BE, 200233, CRMHELEE00S, CRAERS MY
BENARERECRIEZ. mulan929@hotmail.com

E8)5: 021-29176605 {&E.: 021-29176605

RS EHE: 2007-09-19 {BOEHA: 2008-02-29

Investigation of Ki67 and
C-erbB-2 expression in
esophagogastric disease and
their significances by tissue
microarray

Ying Chang, Gui-Sheng Liu, Jun Zhang, Jun Gong

Ying Chang, Department of Endoscopy, the Sixth Hos-
pital Affiliated to Shanghai Jiaotong University, Shanghai
200233, China

Gui-Sheng Liu, Department of Gastroenterology, Shaanxi
Provincial People’s Hospital, Xi’an 710068, Shaanxi Prov-
ince, China

Jun Zhang, Jun Gong, Department of Gastroenterology,
the Second Hospital of Xi’an Jiaotong University, Xi’an
710004, Shaanxi Province, China

Supported by: the Clinical Principal Discipline Foundation
of Public Health Ministry of China, No. 20012130
Correspondence to: Ying Chang, Department of Endoscopy,
the Sixth Hospital Affiliated to Shanghai Jiaotong University,
Shanghai 200233, China. mulan929@hotmail.com

Received: 2007-09-19 Revised: 2008-02-29

Abstract

AIM: To detect the expression of Ki67 and
C-erbB-2 in esophagogastric mucosal diseases,
and conclude their significances.

METHODS: Using tissue microarray technique
(TMA), 140 specimens of mucosa at esopha-
gogastric junction were divided into 6 groups:
Barrett’s esophagus (BE) group, cardiac adeno-
carcinoma (CA) group, esophageal adenocarci-
noma (EA) group, antrum intestinal metaplasia

(AIM) group, cardia intestinal metaplasia (CIM)
group, and normal control (NC) group. Ki67 and
C-erbB-2 expression were examined by immu-
nohistochemistry (IHC).

RESULTS: The positive staining of Ki67 in BE,
EA or CA group was significantly higher than
that in NC group (40.9%, 69.6%, 61.9% vs 0.0%;
all P < 0.01), even than that (11.5%) in CIM
group (P < 0.05). Ki67 expression was not mark-
edly different between CIM and AIM group as
well as between EA and CA group, but the posi-
tive rate of Ki67 expression in EA and CA group
was higher than that in BE group (P < 0.05). The
positive staining of C-erbB-2 in BE, EA or CA
group was significantly higher than that in NC,
CIM or AIM group (31.8%, 52.1%, 52.4% vs 0.0%,
0.0%, 3.6%; P < 0.01 or P < 0.05). McNemar's test
showed a significant correlation between Ki67
and C-erbB-2 expression in these diseases at
esophagogastric junction (P = 0.001).

CONCLUSION: Ki67 and C-erbB-2 may play
stimulative roles in the occurrence and develop-
ment of Barrett’s esophagus and adenocarci-
noma at the esophagogastric junction.

Key Words: Tissue microarray; Esophagogastric
junction; Intestinal metaplasia; Ki67; C-erbB-2; Im-
munohistochemistry

Chang Y, Liu GS, Zhang J, Gong J. Investigation of Ki67
and C-erbB-2 expression in esophagogastric disease and
their significances by tissue microarray. Shijie Huaren
Xiaohua Zazhi 2008; 16(11): 1184-1189
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Fo M Ki67F2C-erbB-244 £ 34 .

ZR: BE4L, EAUACALKI6TH Akt
£ R %EFH FControlZ(40.9%, 69.6%,
61.9% vs 0.0%, ¥1P<0.01), i 2% FCIM4A
11.5%(P<0.05); CIMAF=AIMZEVA R EA%
FaCAZ A LB 5 MW 2 F; EAFCAA T
Ki678 Fatk & 3 TBE4(P<0.05); BEZL, EA
HFCAMC-erbB-20 A £ T EFH T
Control£2#»CIM#£1(31.8%, 52.1%, 52.4% vs
0.0%, P<0.01), ¥4 2 & T AIMZ83.6%(P<0.05).
C-erbB-25Ki67TE XX F R BB R L4
WP EREGRITF LA EEABREP =
0.001).

58 Ki67#eC-erbB-2 7 4t £ Barrett 28 f= § &
B R AR SR 0 B R P AL AR R

x@E: A48 R, BERTERL; B EEAE;
Ki67; C—erbB-2; B H AL %

BHE, XRE, K%, &Y. BRDRHREREHEREK67
FC-erbB-28FRIARREY. HFRENHEIZE 2008; 16(11):
1184-1189
http://www.wjgnet.com/1009-3079/16/1184.asp
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ERE=SUR Y ILY S S R S C M A <k
Barrett £ %% (barrett's esophagus, BE)#{IA A& H
KA I A R P A 2 5. i T BE
PG AR TS Wi AT AN BEAR, B B AR XU 14 dh 00 g ke
ZAT R T BT 0 4 A7 e bn. HE
SR ERRE S5 Y5t T —Fh il
i RFEA LU 1 o B TR AR A4l
ZUS  BREG R UL 2B RIS TKi67
FIC-erbB-271 % 2 B (0 B B F AL R B AL Hh 1)
Kk, TREBE KA FI2 Wi ik 7 12k
V2R bE.

1 #ER0SE

L1 A VG 22 A8 K27 50 e e s BERHZ 4
I AL B OE B DT T 20 B 20091, DL T
#(cardia intestinal metaplasia, CIM)41264], BE
MLRA220), B EHA L LUAIM)Z 2801, £
s 20 2 (esophageal adenocarcinoma, EA)4123
%1, T 19412 (cardia adenocarcinoma, CA)4121
. BEIZWrbsE b P9 BE e o 8 8 th BAR
AR, TR A R A [
TR AEAE I b 2 AE 2 (intestinal metaplasia, IM);
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RAET B SRR AT, (R4 2% A W g
115996.6%(E1). ) Fufie 4123k 2% G (0 R H B
S-PIEDABE (1. Ki-675 CerbB-2471 ks 411k
WA B AL AR BAR A RA A, BHPEX
FLIRE G 2k, —HUmE & 837°C 1 h Btk
X IHPBSAE—H1, HRZAF LK . 4
AEFE: Ki67, FUIEEE LL0.01T mol/LHIMLIR £5 2%
MR (pH6.0) il i 1 15 min, C-erbB-2, {515
Sk AL HE; ¥ILI30 g/L H,O, 3 [ P Y 41
T, LAAL G 2 i 5 b A SRR A, B
A=) 2 5 PR 5 PH N R AR L L BH
55 BARE A, R BRERG T E LB
ARG, KM Gk oridk, RSN 5G <5%, 0
I35 5%-25%, 1533 26%-50%, 243 51%-75%, 343;
>75%, 447, FeOnREE S IRE (L, 15 A, 2
g W, 355, PR T AR T 135 S B .
SRR P HE N I SPSS OB A4
BT, 5 4L 0 LUBCR o A 56, V503 RER
McNemar test7) 7.
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R 1 BHIEERETDOKI67FIC—erbB-28RIL

a0 , Ki67 C-erbB-2
(+) PRMER (%) (+) BEMEZR(%)

WiBE 20 0 0 0 0
CIM 26 11.5 0 0
AlM 28 14.3 1 3.6
BE 22 9 40.9% 7 31.8%
EA 23 16 69.6° 12 52.1%
CA 21 13 61.9°° 11 52.4%

°P<0.05 vs WIBH; "P<0.01 vs CIMZE; °P<0.05 vs BEZH.

W BRI AN A SR €, A0 TR AN A S R
. FAPKi6eTHIBH P LK 1. Ki6 7 BH I %
1EBE#140.9%, EAZH69.6%F1CA4161.9% 1) i
F T EZH0.0%(P = 0.0079, 0.0051, 0.0055);
Jf HBEZH. EAZLRICAZ TPKi67 1) B 234 0
B T-CIMZ111.5%(P = 0.0435, 0.0268, 0.0275);
BEZl. EA4IRICA4IHKI67HIBH M348 18 =
T AIM4114.3%(P = 0.0468, 0.0352, 0.0362); EA
MCAHKi67HIBHPEZR S TBEAL(@P = 0.0374,
0.0417); CIM4IRIAIMA]L KX EA4IRICALLZ 72
B G i % ME 22 (P = 0.1583, 0.2153)(£ 1, [E2).

2.2 C-erbB-2#9 & i& s 2L Y {f 1 /R C-erbB-2
R 1A BH 1 3 SA T 0 TR A0 i, SRR
RS oy A, o LAR IS S 00 2. B PR A A i
SR, A TR IR R R L. C-erbB-2 1K
PEHEBE4131.8% EA4152.1%MICA4L152.4%

» o e oeve

& v g

2 BE4AKi67FRik(x
200). A: FHIEE; B: BAE.

3 L T R 410.0% F1ICIM410.0%(1P =
0.0086, 0.0057, 0.0052, %1, [¥3). BE4l. EA4]
FICALLC-erbB-2PH 3501 . T AIM 4L
3.6%(P = 0.0373, 0.0219, 0.0215).

2.3 C-erbB-2 5Ki67 4 % 6948 %t McNemar test
R, Ki67BH 21K T C-erbB-2 (1) PHPE KX X
B TKi67H M ik th C-erbB-2 [ B 1tk %6 15 %,
C-erbB-25Ki677 5 B R AL R B0 AL 1)
FIKEVIM P = 0.001, K2).

3 itHie
T AF R GEI i KO 22 2 T =1 Barrett T BE
BN Ay 2 FL AR I R A I PR 3R A 32 R
[ AN TR IEBE R A %29 4 1/104 N4, L
fBe N R H130-1251%, 80%MEA 4 T-BE, ifi
40%IICASBEA X, Klit, EAMTBERHII
JEEA, BN T KERN TR ). R0
I, FEEAT W BEN SR LI B4, /EHGEJ
Wk AR IM. B HROE T IMAZ L HTEA
CAME 55 A2V WIS, IF HiA A GEI
ARV T CIM, {EL M JC I Uk B CIMUZ S Hi
A2 CIMAEA GV b 5t B 3 EIMABERIM
AEAL. Y51 R I TMOR RS Y1 55 1] &l e
IME A5 35 N EAFIC AR RT AL, H AT AN
B

HZUH %% (tissue microarray, TMA), XK
ZH 20 A (tissue chip), s 19984F HiKononen et a/
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Ki67 e e &it
aljes 30 15 45
Vel 1 94 95
it 31 109 140

FECDN AT FEF (6l bR B, — 3k 41408
A e A R HE R TN AR,
AFEAH AR, HA240.6-2.0 mm, ] 4 H T
R 5> 7AW % 50 fr, WIDNA. mRNAJ R
P2 AE(ISH)FER 1 BT S i 41 UK 2 (THC) Bt
. 5807, B 5K 83 0t — AN
YLEREAA LG, TMAK i Bt S i 5y DL, 1
H ] DA I G50 AR U7 32 mT g 3 B R AR A
ST AR 25, TMA SR T ARG B 2 H R D
PREH ., R0 18 RS AR R A, A L 45
RE B, BAMEBL ZFEA. KME
S AT RS A3 A EE A AL SRR S O A 6T
B BRI ) B R AR A IS

Ki6 73 KA T NGt 4R 10q25 1, 43 F )i
18 4345 kDa, ZEAIUG,. S. G,. M £
5, 5T AN MAZ PR (PCNA)—FF A 15 41 i
JAMIAEAE T 40 Az A B A, JERE 5 4
2R AT 0%, PCNAJDNASR A BES 1) &
H, {EIE W 4o rh 540 H 8 . CDK P21
A RE AP AT AN th G, 0T ST I, K67
WITEG,/S B G/ M 45 IS ] A0 2 28 461, 2
AW, Ki6TPU 2 I LEPCN A B 2 11 47
Ji2, R IUK 67 A2 VF-Ait 40 i 38 DR 245 1) ] 48 7 V%,
FEPCNAEAJ &, ] A Ay fff o i i A i A Ak
(KA hs B GRS R I, Ki67 50 Rk
e AR R WA O, TR 2 er al F S
A TT AR IEH AL R RIKi6TI R IL, 1E
T FE AN ML TR A 1 A0 TR T K6 7 R BH 1 R 0 %
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IR R U 2R, TE e R A [ BE K67 K14 7K
PR BT LAHENIK 67 2 1K AR K I AR 4) A, 0]
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AL 2E T AN R I 5 T AR 2 b AL BAT T
FWN: AEIEH H aE /I E AR R R
Ki67 1312, 1H 2 i i b A 20 210 B (0 F2 o,
Ki67 1B PE 2 i, BEZL TP Ki6 71 PH It ik %
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A B KA, RYIBES B &8 IEBAL
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AR, BRI BE R VRYT ECE TR, Ki67
(R BH P R AEEARIC AZL I CLi 1 3160% A L, H.
BH P 40 P 5028 7 46 22 31 bR e 2 ik 2, R
ANKI677E 6 R AL R 1 R A R A
B E LR, A AT e OV EARIC AR 1]
FELEPIbR 2 —. S35 CIMA FIAIMZI K671
FKIEWH BACTBEA, W rAIMAICIMES I
PEA T, F AR S K PEAR KA, A b HEAT K S B
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B AR R IFEALE], CIMAET HEARICA K HT
AR, it — IR,
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Abstract
AIM: To investigate the correlation between the
expression of p53 and MDM?2 proteins in human
gastric cancer.

METHODS: Tissue microarray and immuno-
histochemical method were used to detect the
expression of p53 and MDM2 proteins in 47
patients with gastric cancer. The correlation
between the two proteins was correspondingly
analyzed using the SPSS511.5 software.

RESULTS: The positive rates of p53 and MDM?2
protein expression were 34.0% (16/47) and
42.5% (20/47), respectively. MDM2 positive ex-
pression was predominant in the p53-negative

samples and MDM2 negative expression corre-
sponded to p53 positive expression (P = 0.012).

CONCLUSION: p53 mutation is a significant
step in gastric carcinogenesis, during which
MDM2 protein may take an active part.

Key Words: Gastric cancer; p53 protein; MDM2 pro-
tein; Correspondence analysis; Tissue microarray

Li HL, Chen XY, Liu F, Huang ZP, Chu HJ, Wang
X, Zhang G, Zhao T. Correspondence analysis and
simultaneous detection of p53 and MDM2 protein
expression in human gastric cancer using tissue
microarray. Shijie Huaren Xiaohua Zazhi 2008; 16(11):
1190-1193

ik %
BEY: 3T § R P p53AmMDM2%& & &k
WAE £ R,

Tk 476 RO F RS R R AL 4T,
2T Sk ML LRAL S Ty kA Hp53FeMDM2 %
6 kA, FFiE A %t S AESPSS1L5 A AR &
Z 8] 09 A8 B K B BEAT R AT

LR p535MDM2E & Mk ik &5 5 4
34.0% (16/47)#242.5% (20/47). p53%& 8@ 5
MDM2% & & A 2 i A8 & (P =0.012).

SR pBRERABA AR T T —F,
MDM2 T A2 B /6 TG A f2 Pl & &

1EA.

*419: BIE; ps3EH; MDM2ZE H; ML 44T A
LB

TER, WE, X5, BIFY, #4118, £33, KD, &Y. AR
R R A BB AL p53F0MD M2 BB RANB AN ST
RIDHT. WRENEZRE 2008; 16(11): 1190-1193
http://www.wjgnet.com/1009-3079/16/1190.asp

0 315
P53 — MRS IRE A, VF 22 IR rh AT UL

www.wjgnet.com



B, 5. BT ARN BEARs3TIMOM B S RANES BST T4 1191
A5 TS 3 5, B 2 753 7 S S A =y L 2 ommgdn

J H A % 1 = 9 +
S R TR 5 T B, T LAt 1 s i N maiEe

20 J60 14 A Rk S A DG R R DR,
— P R R AR T, LR AR SR T e K,
BAREIERE R AR R BB, ps3
AT ALK 22 B g v, R AR 40 i kg v
BAPpSIFEHR 5 AR, IX R B AT e it A7 I At i) 3
K2 5 21—l F; 1 SROSUAR SE IM D M2 4
T 1) 2 11 5 n] LA RIS 345 452, 4iidkilpS3 v g
HAE S pS3M AR I SR IR A S ) AP
Kl T B b psS3MIMDM2E (A ik, IFLE
BEOY T 38 Z IR PR B K R

1 #RIRGEA

1.1 A W 82002-05/2006-05F4 77 = B T- AR A7)
B bR A4 74, ICrp R3S, BN R 4 Ha s 7
191, FE AR S, A o v R [ v, A it 3L
o5 AL B (p53 SMDM2E) 2 Bl AmAD),
SPIR L AD A B (571 65 15 1 1) A M B 2R
WHARIF R AF.

12 7%

1.2.1 FIAEA LR E 5] 0 s A 2 3R 32 -
L Qe ta ) R TR M LR, AR R
JihgRg DX ek, LEAH VAL B AT ARG, AR5 AT 4148
TR HU AR 52 A4t e 4T AL, AR b A 00
PbRIC BT, FH OSSR IS HRORE N B BUORE, BT
AR ERH}0.6 mm, KRN TN %
PR B, B bR ALE b ic DI A BE AL 4 217
O TEHBFEA NS AL IS il s RN REALE =
eREHI I BARA S, A — A E EARid
LTS B (1 7 7 (B ).

1.2.2 g g e RS RITEY R
T4 AL (Streptavidin-Peroxidase, SP)% 3% 411k
5. 4L SPIRA G R AE vl A TS, PT A HEARS
40 o/L IR I i, A7l L3, o )54 pmity
VI, 60°CHuE, lidh, mEBEEhiR, 3%id4
A KTE W VE L A IIG, 10%:JF 9 5 13
P, IINT T SORRE IR ER — Bk, =iRWEE 17N,
PBSHE, W1 3004 Ebrid P, Ei F
10 min, 3, MHN1  40RBEISPYRW, =il F
10 min, #EFDAB (1, TR AR KA YL, H R G
R, SEAR R pS3BHPEE A T 41 A%, MDM27E
%5 MR T WRIE. G ALY B Bl
F Pt L, DAL s B s A1 A B et R, DA
PBSHAEE —HiAE kBT .

1.2.3 R AR EF e & F) AT 4 pS3LL

www. wjgnet.com

ol
B oh,
TEEE] -

B SEARES

/' y
;
. il
]
PR

0 B A% T H B € SR g BH P 40 g, B 4
H>10% A BH P (+) &5 5, FH 24 40 ML E 10%-5%
Z AR FGBH () S5, 5%-0% K B (- 45 .
M D M2 L4 i 5 R/ sl 40 B i Hh S DA B €
7 Ay BH 40 i, BH 40 > 10% ok BH I (+) 45 3,
FHE 41 i 7E 10%-5% 2 18] 2K 55 B PE (+/-) 45 31,
5%-0% A I 1 (-) 45 2R

it k3R N HSPSSI1.580 ik, %)
p53 5 MDM2E L 2 [ (FAH &1k, 2 57 1k A A
ABLAAE SR JFHO6E N 23 A, A B BB 3R 7 )

2 BR

2.1 p53/eMDM2%& & £ §REALR T Rk
pS3FIMDM2E HAEH L P I FHE RIS . 59
BH 1 2 35 RG] 1 s 1 00 WL 2 5 1813, p53 R
1 B 1 2 % h34.0%(16/47); 95 FHPERIE R
HJ17.0%(8/47); MDM24 I BHPERIEH42.5%
(20/47), 55RHPERIE K H21.3%(10/47, & 1).

2.2 p53AMDM2% & K& W 5 B 447 Xfp53
FIMDM2 8 [ KAk AT X N 341, 1 B A4,
P =0.012. pS3FHYE S L MDM2 Y] S EE, 1
MDM2BAPE s 5 pS3HIPE sieir, W 1) 59 BH 7E
MR L pS3 8 1 SR R BH A S MDM2
T Ik N OCR, pS3HT R AR [
FIE 5 MDM2 8 [ 35 BH P IA XN 5C R (K4).

3 e

PS3 IR R DAL, 4 22 JiRe rhon] AR B
A B A R 53y 5 AR A 0 53 5L DR 24 A )
B RE AN M i, A A B ARG, AR
ZFIDNARATIE R, FEE KK, Nps3EH
P RVAT: DLW R AS DN A AL . p53dk [R5 Ap
Jii, PSR IR ZAT AN MR MRV E H, 40 s S o
FHZ P DN ATE NS, 40 i R st AL A Fa e
077 A2 780 R G £ Ak ey A7 3 S0l % 1, B
RIIRE . pS3ZEAR I LLIL T K 2 B, i AE
T4 R R A pS3FE R 2R AR, AR T iR

RN R E Tk
F S h B A A
p33WIBLIELE R
B Fo P B ML
MDM2#2 p53# 4
Ky AR, A4
453, 5p53T K
— 5w R
$RA ¥ 2R, MDM2
KK RN T H
FlpS34~5-69 & X,
WEER, 1£p53
ik, Pl
T

Wi £ B HE
R et al 5 B
35 Ft 9 8 I Fm
R et alEF
TR R Py B
KA HAMDM2 L5
pS3kik 2 A8
£ FNLF er altk
HAERRAL P
MDM2 5 p534i4
EEARE; WA
B 2R p53%&
b 5MDM2% &
# &k AW R AR
i



1192 ISSN 1009-3079 CN 14-1260/R HRENBUHE  2008F4318H 165 5115

| B3E XA

AR —F
Kt FREAAM
H Fe - H B SRS
RIF —
wHRE WAL S
FE5] A

B 2 BEARKRIPpsS3TIA. A: BHM:(+); B: §8BHMH:(+/-); C: BHM:(-).

s ‘- !i’""' P 1 El L 5 " T
“A® ‘h ' *_i i e _..[ f e u’*i
‘-_F“:i,_ “%{,}" -;*114 3, ‘,n ‘!:;f‘;_";. ﬂ? R ; '#- g *f'..
s roeall PXTHNT AR |

AL f "ﬁ Il. yoars - ol
!4#“.‘31 ? o ﬁw*i QLo Al - & F
e - ..!._ ‘ﬂ,"‘\a.‘ *‘.;‘ilﬁ. ':_.__ ",\-i'. -.‘!4. iy o 1

4 "&p AR el ) o e e Sawia o VoA TR O —
(AN i, -_'!' - Sty ,»-:;J:.\-___ Wk R e 2 Y " = :%
- e R N = . - e B .
P e TR 4T S8 T mee L el
3 BRERLEPMDM2TRIK. A: BHIE(+); B: 55FHEE(+/-); C: FAME(-).
~ 03 *
S 02
v 0.1
@ 0.0] +- ; © MDM2
E -0.1{,° +0
Q.02 . . . 8 ° p53 MDM2 s
45 <10 05 00 05 10 . e _ Sit
Dimension1
pb3+ 6 4 6 16(34.0%)
4 P535MDM2BINN DR FATE. p53+/~ 1 5 2 8(17.0%)
p53- 13 1 9 23(49.0%)
XL R b B AR R pS3 R 2 EI MR IO AE FH S Bt 20(42.5%) 10(21.3%) 17(36.2%)  47(100.0%)

55 Hofth— S8 AW E LI %, K FIIMDM2
FER =) mT DA p S 3 1 Th g O e LA i —
FpUT MD M2 T ARk R I S DN, 7E TR
o T LV FH A0 BT A2 A p 53 1) G 5 s T i
PR PE". MDM2 & p53 (1) LI A, B
g 553, Hp53JB ALK 4 1 A s it i

PR A 5 3L [R5 M DM2 4 [ mi%lzt,
Ja & H5pS38i BT AW, FOd KA HIpS3 It
SEIIE, PR HpS3 2R (/KT MDM2 KA
Tk 8 ) AT 3 P pS3A 3 1 S R VR L, Alips3
TR R SR . BRAVRIAE
B 9 AN p53 8 R AR R M Kk 5 MDM2
B R R BN G R, pS3HE IS AR [
FIEEHMDM2 8 [ 50 B P R IE 56 VR, Ui
HIMDM22: 5 5jp5347 I i 11k A2 1 R, 38
53 IR EAR A pS3RAR, (H2MDM2 i RIS TR
BERPRERE AR TR A R pS3 ARG I VEH, A
p539i§EXTQHEIHEE’JH§?§1’FJﬂ 5 30 o A
TE IR, X — 4518 HpS3ER I AIMDM2 8 (1%
ﬁiﬁma@ﬂ%&ﬁifﬁﬁ e FMDM2 5p53 4
KM, FANIRIHOE. 22 R et al>% R % IR
(W52 BIMDM2 5 p53 ik B AT %, T 74

et al”™E B & T IR R Bps3 5 MDM2
R IE GO PNILE er a/* B AEH
FE AL MDM2 55 p533Rak S EAH G, 1A LEmft
U] iR pS3 4K 11 5 MDM2 8 [ 1) 3K 15 TE 1
A

FATE I ATH) T e 49 A6 64511 (12.8%)
HIL T pS3HE I AMMDM2 (A it %A, I [
I BT p53 48 I RIMD M2 PH 1 55, 3% it B /b &6
Iy IR & A i R b i p 53 5 M D M2 i i st i 1

A BB IR, 7R T A0 MR N TR 40 R ]
RE IR T 2L, X 5 e R b B o 454
A0 A% IR TR AR . A SCBR AR, X ] I
HAp538% (A FIMDM2BH 2 3k (9 ) 2L A5 58
ZEHTS.

B, pS3IRALE B R AR S )
A, W B K IpS3 AL H i 2{MDM2
M Rk, T g R B AR R
MDM2 1] et AR H.

4 ZEIE

1 Adamson DJ, Thompson WD, Dawson AA, Bennett

www. wjgnet.com



10

11

12

13

lymphoma. Br | Cancer 1995; 72: 150-154

Ichikawa A. Prognostic and predictive significance
of p53 mutation in aggressive B-cell lymphoma. Int
] Hematol 2000; 71: 211-220

Keohavong P, Gao WM, Zheng KC, Mady H, Lan
Q, Melhem M, Mumford J. Detection of K-ras
and p53 mutations in sputum samples of lung
cancer patients using laser capture microdissection
microscope and mutation analysis. Anal Biochem
2004; 324: 92-99

Shimmyo T, Okada A, Hashimoto T, Kobayashi
Y, Miyagi Y, Ishikawa Y, Nakagawa K, Osada H,
Tsuchiya E. Etiologic value of p53 mutation spectra
and differences with histology in lung cancers.
Cancer Sci 2008; 99: 287-295

Furihata M, Shuin T, Takeuchi T, Sonobe H,
Ohtsuki Y, Akiyama Y, Yuasa Y. Missense mutation
of the hMSH6 and p53 genes in sporadic urothelial
transitional cell carcinoma. Int ] Oncol 2000; 16:
491-496

Yamada H, Shinmura K, Okudela K, Goto M,
Suzuki M, Kuriki K, Tsuneyoshi T, Sugimura H.
Identification and characterization of a novel germ
line p53 mutation in familial gastric cancer in
the Japanese population. Carcinogenesis 2007; 28:
2013-2018

Jenks PJ, Jeremy AH, Robinson PA, Walker MM,
Crabtree JE. Long-term infection with Helicobacter
felis and inactivation of the tumour suppressor
gene p53 cumulatively enhance the gastric mutation
frequency in Big Blue transgenic mice. ] Pathol 2003;
201: 596-602

Lu C, Xu HM, Ren Q, Ao Y, Wang ZN, Ao X, Jiang
L, Luo Y, Zhang X. Somatic mutation analysis of
p53 and ST7 tumor suppressor genes in gastric
carcinoma by DHPLC. World ] Gastroenterol 2003; 9:
2662-2665

Haitel A, Wiener HG, Baethge U, Marberger
M, Susani M. mdm?2 expression as a prognostic
indicator in clear cell renal cell carcinoma:
comparison with p53 overexpression and
clinicopathological parameters. Clin Cancer Res
2000; 6: 1840-1844

Lahav G, Rosenfeld N, Sigal A, Geva-Zatorsky N,
Levine AJ, Elowitz MB, Alon U. Dynamics of the
p53-Mdm?2 feedback loop in individual cells. Nat
Genet 2004; 36: 147-150

Bond GL, Hu W, Levine AJ. MDM?2 is a central
node in the p53 pathway: 12 years and counting.
Curr Cancer Drug Targets 2005; 5: 3-8

Bose I, Ghosh B. The p53-MDM2 network: from
oscillations to apoptosis. | Biosci 2007; 32: 991-997
Cheung AN, Shen DH, Khoo US, Chiu MP, Tin VP,
Chung LP, Ngan HY. Immunohistochemical and

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

in gestational trophoblastic disease: correlation with
mdm?2, proliferation index, and clinicopathologic
parameters. Int ] Gynecol Cancer 1999; 9: 123-130
Dobbelstein M, Wienzek S, Konig C, Roth J.
Inactivation of the p53-homologue p73 by the
mdm?2-oncoprotein. Oncogene 1999; 18: 2101-2106
XL, AR, MDM2 ., P53JE 3 HL 2R o5 T e
JE. IS - JRELEE 2003; 12: 380-382

IhEtE, R, Bk, Bk, FF4iemdm2E:
WA K HSp53 AT R A AR A TH I
5 1999; 7: 291-294

Zhu ], Zhang S, Jiang J, Chen X. Definition of the
p53 functional domains necessary for inducing
apoptosis. | Biol Chem 2000; 275: 39927-39934
Freedman DA, Wu L, Levine A]J. Functions of
the MDM2 oncoprotein. Cell Mol Life Sci 1999; 55:
96-107

Yin Y, Stephen CW, Luciani MG, Fahraeus R.
p53 Stability and activity is regulated by Mdm2-
mediated induction of alternative p53 translation
products. Nat Cell Biol 2002; 4: 462-467

HAR, ST, MDM2IhRE N HIEZHLH. EIME
2 - iRt 2004; 31: 336-339

IR, 2, ik, ZT9H, (T, 5. MDM22&
RN E L 208 S B T o, R A
k2% 2003; 11: 1800-1801

Clegg HV, Itahana K, Zhang Y. Unlocking the
Mdm2-p53 loop: ubiquitin is the key. Cell Cycle
2008; 7: 287-292

Prives C. Signaling to p53: breaking the MDM2-p53
circuit. Cell 1998; 95: 5-8

Inoue S, Tezel E, Nakao A. Molecular diagnosis of
pancreatic cancer. Hepatogastroenterology 2001; 48:
933-938

Lev Bar-Or R, Maya R, Segel LA, Alon U, Levine
A]J, Oren M. Generation of oscillations by the
p53-Mdm?2 feedback loop: a theoretical and
experimental study. Proc Natl Acad Sci U S A 2000;
97:11250-11255

FRUEE, WEE, WoE, DEE, 2, TAE KL
FZREMDM2, p53& [ M MR = R s 4L
5. S RBAEAYE 2000; 15: 84-86

WAE, SRIGERN, TBAZ5E, TG, Sl HRE, JE2ERS, £
W#. MDM25p21., pS37E S . BE T+ RIKMH
SRMERIFFY. SCFMRBIEAE 2001; 16: 34-35

PINIIER, 1K, PMEHE, FeE, Dk HEmAAp53
FERZAE K p53Fimd m2E (R IBHINI. MRRGIG
F%i 2005; 12: 974-978

A RAEL, X, pS3AIMDM2/E & it AR
FERHEDHT. IIPHEERCF2744] 2005; 36: 23-24
B, ok, DEE, 2 MDM2, p53fip21-
(WAF1/CIP1)E E7E BRI RIA 8 S T THER
KR 2002; 19: 35-38

ISSN 1009-3079 CN 14-1260/R 2008%FRR AN VA 1 Fi 4 N yH b A4 &

o WIES W] o

A NI 2008451676 5595022 T A2 R 7 R i “1d 27 Wik “F& 37 HRIb TR IE.

www. wjgnet.com

TER, 5 AL ANBEALp53TIMDM2EBRIABI TSNS I DT 1193
B, Haites NE. p53 mutation and expression in mutational analysis of p53 tumor suppressor gene M@ % %

IRy HE R A
SR, AL
R A8 X B R AR
BB A A
BUME 89 9 2 A —
RAHNAL.



HREARILRL

wcjd@wijgnet.com

£ ®

59

WRENEZAE 2008F4318H; 16(11): 1194-1198
ISSN 1009-3079 CN 14-1260/R

& FRAF %, CLINICAL RESEARCH

T—-cadherini@ s FHRENX S AFFET-cadherinFRiZR X &

KRSk HEE, BEE, ™8 BiRE, RERS

m¥ £ %4

JR KBTS 6 52
LA RBART &R
K, 4206 RS
F7 AR AR,
I FKFIEN
AR E, &
JE L) A 48 506
/7’}"\/ fJ.L'fﬁ‘jLi]
B,

W@ 5 #RA

§.¢, W'%U}"'
HTFEAXFES
B E R A
#

K&K, BEB, BEF, ™ BikT REE, PR
k#m%%#%m%m%%%ﬁm%ﬂébﬂ%éﬂmﬁ
430030

KSR, L, EZMBIHEAENAAR.

R ARAFEALTHAE, No. 30471694

BT LA FA AR TR B, No. NCET—04—0701
ERBI: LETOETE, FEEL2EEGT HFud
ERKER, FEERBIRFTON, HRFTEIFNTIEIM TES
%w%}gf , BEDTBKERTR, MENSIEBKEEFIE
/L}\%TC

BRMEE: BEEE, 430030, HILBEINHRIAE10955, £
PREARZE T EZ BRI,
zyhuang@medmail.com.cn

E81%: 027-83663871 {EH: 027-83803209

IWFBEHE: 2007-12-26 (BOEEA: 2008-02-28

Relationship between aberrant
methylation of T-cadherin
promoter and T-cadherin
expression in human
hepatocellular carcinoma

Zhi-Fa Zhang, Zhi-Yong Huang, Xiao-Ping Chen,
Qun Yan, Zhen-Yu Xaio, Zai-De Wu

Zhi-Fa Zhang, Zhi-Yong Huang, Xiao-Ping Chen, Qun
Yan, Zhen-Yu Xaio, Zai-De Wu, Center of Hepatic Sur-
gery, Tongji Hospital of Tongji Medical College, Huazhong
University of Science and Technology, Wuhan 430030, Hu-
bei Province, China

Supported by: National Natural Science Foundation
of China, No. 30471694, and the New Century Excel-
lent Talent Foundation from Ministry of Education, No.
NCET-04-0701

Correspondence to: Dr. Zhi-Yong Huang, Center of He-
patic Surgery, Tongji Hospital of Tongji Medical College,
Huazhong University of Science and Technology, 1095 Jie-
fang Road, Wuhan 430030, Hubei Province,

China. zyhuang@medmail.com.cn

Received: 2007-12-26 Revised: 2008-02-28

Abstract

AIM: To investigate the relationship between the
aberrant methylation of T-cadherin promoter
and T-cadherin protein expression in human
hepatocellular carcinoma (HCC).

METHODS: Methylation-specific PCR (MSP),
immunohistochemistry and Western blot were
used to detect the methylation status of T-cad-
herin promoter and T-cadherin protein expres-
sion in tissue samples of HCC and cancer-ad-
jacent mucosa. HepG2 cells were cultured, and

then treated with demethylating agent 5-aza-
2-deoxycytidine. Western blot was used to mea-
sure the re-expression of T-cadherin in HepG2
cells, and cell growth suppression induced by
5-aza-2-deoxycytidine was also observed.

RESULTS: The methlylation of T-cadherin
promoter existed in HCC (40%), the T-cadherin
expression was significantly decreased in com-
parison with that in HCC without methylation
(expression score: 0.227 + 0.875 vs 0.188 * 1.667,
P <0.05). When HepG2 cells with aberrant meth-
ylation of T-cadherin promoter were treated
with 5-aza-2-deoxycytidine, T-cadherin was re-
expressed, and the proliferation of HepG2 cells
was significantly suppressed as compared with
that of cells without treatment.

CONCLUSION: The promoter aberrant methyla-
tion plays a key role in down-regulating T-cad-
herin expression, and demethylation agents can
restore T-cadherin expression so as to suppress
the growth of HepG2 cells.

Key Words: T-cadherin; Methylation; Hepatocelular
carcinoma; Western blot; Methylation-specific PCR;
Immunohistochemistry
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HE: it T-cadherinB s FFALE
T-cadherinfE /T 4 JiLJE P Rk 69 % &

ik KRR RAKFBRESBEER L
(methylatlon specific PCR, MSP). $%.J& 4142
% (immunohistochemistry, IHC)#w %, J& ¥p i%
(Western blot)# | T-cadherin /2 A 48 JeL 5% F /&
ZhF P R IR SR 2 T-cadherink ik 49 %
., AN EHepG2aa e, KR £ T AMLS 4
5-aza-2-deoxycytidineZt ¥ J& , Western blot# ]
T-cadherink ik, F+WLIT-cadherink ik AT
48 i #kHep G2 48 L3 74 69 % o).
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53R T-cadherinfE /T 2o fLJ5 7 A Ae B 5T F AL
1(40%), 48 e 20 4% F T-cadherin B T F
F AT s AR B THEGREFES: 0.227F
0.875 v 0.188+ 1.667, P<0.05): %} %4 T-cadherin
J& 3 F P A HepG2aa it 2 & W A A0 2%
#5-aza-2-deoxycytidine3d 7 4t % FHep G248 it
T-cadhering-F #9 £ #7 %k, T-cadherinpy~F 47
F ik gedr ) HepG24m R 3 74

Z£18: T-cadherin& sy F& F AL F 5L &
L TR, &AM HHS5-aza-2-deoxycytidine
At 2 Hep G248 it T-cadherin®y & ik, 5F47 )
HepG2 48 it 3% 74..

X818 T-cadherin; B EAL; FF4HE; E BNl
% RABSERN, REHSLE

KGR, BEE, BREW, 8, BIRT, L. T-cadherin/Sz)
SEBEMNMS AIHET-cadherinfABIXFHR. HFREN BTG
2008; 16(11): 1194-1198
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Ji e P JHE i A v R M g, LA T R e R
JHIRE SR T 5 A, TR v T e i
55 TR R R I S 2 R T
Wifk 2 DA oG, H o) kA R kL, FAR
DIBR FARMA S5 e 78 S 55 2 4 T AR97 24
BN R, Kk, WU A RIER 7
FHLE, T FRATTHE BRI sT 07 &, EHH
NI RATAE BRI IR R . IE AR5 Rk I
BB 235 0P bR 1 A2 2 e A0 R A
PUBMERIGE . R 2R BV AH . &
Bt > F XK W T-cadherinfEFLARIEY . il
g Mgt 9 g p RE R, AL
HI AN T-cadherin )i 31 H 3L AL BT AP, 5 G
T-cadherin ¢cDNA [1)FLI 41 Hu 5 FiiZ 2268 )
159" IS T-cadherin B AT PRI (O h BE, H.
T-cadherin Ay Jifeg 13 i BT -1~ PRI U 70 4R B4R Y
WAFE] T HE— AR S, AT g P A
fET-cadherin/i 2l HEEA X T-cadherinff) FK ik
SR I TCAF TR IE . R ANWEST N 4L 2R
T-cadherinffJ &% HT-cadherin/i 8 ¥ AL
KR, MR A S RERRE I, %
HE B 2567, B — 04 w3 I R va
7K BAT S = L

1 RIFSE
1.1 #4 BH2003-08/2006-01 [7)355 B2 B JF I 40
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R OAT T AR DIBR 1) S A 1 S 4 s % azc 2
fEi %2 em L b9 55 AL 233520491, PrEUbR A
oy BT -70 C AR VKA THIRAE, 3B 1E
FUEYI R, BT 12 W1 2099 B 2418 W iE S oA i
A

12 7 ik

1.2.1 Y R ACH 71 IR S Bkt X5 8 (MSP): H]
Genomic DNA Purification KitM\ 2040
2,9 55 2 VRN 140 JH 5 40 Pk b B2 RS DR A
DNA, $#HCE SR K& R U AT, AR5
1 pgf%EF4IDNA T Chemicon CpGY"“™ DNA
Modification Kiti#f4TAbEE, K FE K Z4IDNA L Fr
A7 AR T A PR o R e 2 A RS BR EE , [) s S
PR LA 110 ff s e O R 5 AN AR, A o ik 1)
UL AT, B S DN ACRAEAETESZ Mhil
(pH7.5)"%. H EREAMFDNAVE AR, 421
T-cadherin/a 3l H HE A0 E B S 40 P Fp o] B
WX 514, 5197514k Sakai er al” fTik.
T-cadherin)i 8 FAEH AL IS 1) P51 i Lt
514 5-TTGTGGGGTTGTTTTTTGT-3', Fili5!
¥): 5-AACTTTTCATTCATACACACA-3', §"1#4
H 2425 B FE = ). X T-cadherini 21 H 3640
H51 sl BiEs14: 5'-TCGCGGGGTTCG
TTTTTCGC-3', i |#: 5'-GACGTTTTCATT
CATACACGCG-3', #" 14 12434l HE X, PCRY™
B IAE20 g/ LI B AR I B0 AIE

1.2.2 i 4% F J2 &-Bi4k R (RT-PCR): HITRIzol
53 5 N 20451 FFT- 400 it g £ 20U L oF 7 4D 9 55 2 47
HFERIUARNA, $ERUD B TR Izo A 1 15
WIHEAT. FH2 png RNAFEARBRGIEAT 005 5% S v
PCR X I (115145 51 4% Wang et al* F1Sakai et al™
Frik. L5149 5-TTCAGCAGAAAGTGTTC
CATAT-3', Fiif514): 5-GTGCATGGACGAAC

5AGAAGGCTGGGGCTCATTTG-3', Rifi5|4:
5-AGGGGCCATCCACAGTCTTC-3'". fEH it e
fU45: 94°C 5 min; 94°C 30s; 50°C 1 min; 72°C
1 min; JE32ME3F; 5/572°C 10 min. PCRIF)7"
YITE20 /LR AR BE B LK 0 IE.

1.2.3 &G i g bp it 2 30 FH = 2575 RN
1041 J1-9i 2 2RI 55 AH S A e (FH R 275 3
AT 4 ik 3R B 1), BEFLINAN80 pg
E A, LL10% SDS-PAGEREIHLIK /3 B, FHEEE)
B8 RS BITH IR 4T 4E (N CIE), 55 5% it
AWk I TBS TZEMR37°C FEAINCHRL h, %
Pt N\ T-cadheirn—HiA1B-actin FH 7% 5%t N 3 6>

WA B i

%5 My 2--F cadherin
K LR NF S
EXVECR
AT e
FEWE . fm RO AR
BTG 6 ., A
Mo wy R feAn it 45,
20 JoL 69 1% 3 Ao 43
5 e 4EFALE]L 12
T-cadherin /2 AT 48
W R A, R
it A2 g 4
A — A REA
17 f#%.
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WA % & 5 case2 case6 case9 casel7 HepG2H,0 2 6 9 17
AHLBEEMSP T N T N T N T N N TN T N T N T
# R E £ T mumumumumumumumum um u i
T—cadhezin'n\—?./i mumumumum umumumumum u . T-cahderin 105 kDa
B3P A, 2 p B-actin 43 kDa
B PR

My e HIHCC 4n
Mo wy TobE A A 3
FIEeGIL K, F B
FTAEABEAKFE
T R AT 4w RO 08
K REIAE.

1 4B REEAET-cadherin B FBEL. m: EFA
AEF=1; e AEFREA =4, T: IR 2R N: S R4

2 6 9 17
N TH,0

N T N T N T

T-cahderin 208 bp

2 T-cahderinBa)FBE 5T-cadherin mRNARIA.
T: FREEHER; N: Je 4R,

FITBSTZEIHLAL & 1000F11 © 20058 Ji5 43 7
BEANGANCIEP A LS A CHFF A, TBST
HEVERCE, FELLL ¢ 50005 B I HR PR ICEHT
HlgGH T-37°CHER 1 h, TBSTEME R X, K H
ECLAL 2% KOG F T 15 5 HEA T U A 2 5.
1.2.4 fimses: HEFRARIT4 um/EELY)
B, A s . K4k, $iT-cadherin—41
FHBEIR TR 2 PP (PBS)LAT & 100748 ) i & L
W, R BREEEA AR B Dako A A 20
RGBT T Y A g 2 A A IR 7 e 1 L R
PBSAES—HuAE by B R X 46 T ) AR 9 B
S BT o 4 LEEAT VS, T-cadherinfH V40
h 0 A e b (0, 10047 5% Sk AT R e Y
10/ HLET, 40018558 Sk B 70 R — L EF P i 8 id L
100N 40 L, et Si o BH 1 40 M 3, T S50 12
A0 3 2, BOT- 05 IO0FN4 V4. 0: <5%PH
PEAIIREL 1: 6%-25% P41 AL 2: 26%-50%
FHPEAN AL 30 51%-75%PH M4BT 4: =76%
FH 41 2.

1.2.5 Zmfo g 78 52 B JIH 40 Ak Hep G2 15 97
FEF 47100 mL/LI G203 75 5 3 M BE %
ZIMDMEME IR . 10440 Mg Fih i 76 B.4%
6 emf 18N EEFRILr, 184N LAY 73 1 4,
ZH9AN L. — ZH 40 Jfa e oA 7 b3k 37 30 1 R T
W) 4 R P AR A IR 2 LR
M2 umol/LIE TR, KRl fe3 dife1ik. ™
HANHAEHES 5. TRE IR, FHRERAE
3L HE G S34E. A Lho 1. 2. 4. 8.
10, 20, 40 umol/LIW 2k % K5 7= 41 fd, 152
wmol/LIF) 2 4R J5 i 0 %% 28] Bk e L1 41 O

3 T-cahderinBa1FEBELFIT-cahderinEEBZRIABYF*
. T: PEZHa; N: Jea EIZH2A.

2.0 -
<p 1.8 - T
- 1.6 +
1.4 -
1.2 - a
1.0 -
0.8 -
0.6 -
0.4 -
0.2

T—cadherinPAVEARfI IR TFE

PEFIE LR
FrmfEa AL

FRFHEEILRY
Fremi@ks4is

4 T-cadherinZEB#E#T-cadherin B FEBRELFIIEP
BT RiREELR R OmIRIL. 'P<0.05.

U () A2 KPR A BB BRIE A TR 24 771 ik K 25
()40 PR 23R A . B R 4t M vl o, AR 4 i
fftWestern blot73#T.

St AR A EAEY K Hmean+ SD#
7, Pla = 0.05 04656 7K HE. B F SPSS11.55%F 5256
SERAT R AL B

2 B8

2.1 B#-F FAALFH T-cadherinfe i 20 JLJ5
FA TR X200 140 s 4121 i o5 4121
T-cadherin FEALIRPIR S A H R TE7KF I 0F 5T
FU: A5 A i 4 2R b A 84 H IR R A,
TE9 57 2P AT B Ak, 2R3 AR
A1), WEWT-cadherin/d 3 110 54 5
JH e 2 MR B AU A DG 8451 FHY Ak JH- At i e 20 27
HiT-cadherin mRNA [k W K T 55 41218
(12); Western blot4h 53 B 8451 F ELAK [ - 2H 27
HiT-cadhering /KPR T 0B 19 55 20 24 (&
3); G AR 2 45 AR B IX 84 AE AE
IR A 2 T-cadherin &8 130K A FHEELIT 12
A2 T-cadherin®s (AR IAMK, HLRIEVE>
5350 00.8754+0.227811.667+0.188, 44 & %
ZEFr(P<0.05, [E14), LU E )1 RS 530
T-cadherinft - 41 ff g o 28 N RN Z —.
2.2 &V AAC 2 M ik E A5 54T % 20 I M HepG2
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1 2 300 r _y miARES
- A 2 A B R E %
240 —u— XfHEZH T-cadherinsF %

T-cahderin 105kDa

p-actin 43 kDa

B 5 5-aza-2-deoxycytidine b I2/EAFE MiEHepG2
T-cadherinBYRIEk. 1: &AL, 2: 5—aza—2—deoxycytidine{h
FHZH.

¥ T-cadherin®y & ik, FF 4k HHep G2t £
K SR S A K He p G2 A7 4
T-cadheirn/i 81 FAREAIE. Nit—LKuE S
BT FRAL X T-cadheirnZ L [F 520, S5 41
Y Hep G241 M LUK B2 2 umol/LIK 25 AL 2
¥)5-aza-2-deoxycytidine}57E, Xf M2 R AN &
B FRIERE IR, 85977 40 fiuHep G246
T-cadherinféih, &5 KRN, H & H AL 2P Ak 3
4N e T-cadherings (110 & I 2 & T3
25 A B A0 L (1515). RIS A B, B2 Pk
A5 TR M Hep G241 U 85 77 555, TR M4 i
F /DT DUH U IR BB 7R (1 41 (P<0.05, Kl6).
R H FHAL 25W)5-aza-2-deoxycytidine RE K &
T-cadheriniZix, H REH I HepG2 41 il 11 BE5E.

3 17iE

- A2 I DAL PR S R P M e (R g 2 —, F
ARUJERZAR. XYY AT AU, X F
RYIER 5 5 AVER 190 451 S AN BT AR D) BRI
JH-EE, AT JGAE SRE YT B, PR, SRS
JH9E I R A BRI 0 HLEL, R FEHTI 259
T R RO IR T HAT R X T-cadherin
JE Fb B 23 1 OB R R ) — R AL, TR
o 28 Micadheringy ¥ P B A B P55 IX 1 28 b
S0 MR R LI 23 7 B T A0 R 1P, W 4
truncated-cadherin(Bl T-cadherin, X FXCDH135¥
H-cadherin), fili 3= 221 5[5l 41 i [a) 1) 2 B
FILRM. WH L2 R L Hi %L T-cadherinff
LRI 40 B L 1 B e Az ) e 22 A
Jf098g i, T-cadherinff) i 2kt BeA it 22 2 2F
KHFHER R RAEK. 228N, 3
T-cadherinFi [ 7> 2 5 7T MR E. KiE
AR, A3 H A S B0 R O PR BR
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oA x 10
8 &

(o))
o
T

t/d

B 6 5-aza-2-deoxycytidineHAFE: MBiEkHepG2HY31E
¥8. 'P<0.05.

(1 TR R 22—, SR eI,
O BIUE S, 1M RS 31 H 554k 5 B T-caderhin
FE X2 g v 38 R I el i 2k O AT 1 2 A,
e RR IS 2558% [ T-cad herin(f) T & 15 &
TR 3 7 AL TR IR, 150 0 7 S g o
8 BT (1) R AL A T-cadherin 2635 R A 14
FEIIAH .

BT 5T 45 S 3 B AE 2041 i 40 B e v 8
BIAEAE 3 87 FE AR, IX 841 F LAk (13 4 47
T-cadherin )ik 7K W A T HoAth 12451 3
AL 10 BT 410 g8 4. 22(P<0.05), £ B T-cadherin
AL AE B o S M T-cadherin 1 3R 3K i
() EEEHLE]. SR — P ur sz FiRgh e, FIH AT
£ A Mk He p G2 1 /7 #E T-cadherinfi 3 7 H 3%
A IX—HREAE, AT 25 F AL 25 ) oK 0t 5 02
15 2 AL R A e K R T-cadherinff k. &5
FARW, HepG24H fwid ik J: AL 258597 )5,
T-cadherinfEHep G241 Mo bk (1214 Fif, HAk
 T-cadhering ik 4} [\ Hep G241 g #8454 45 1] &8 52
HIEH.

FATAT IR W, ¥ T-cadherindE KA
Bk ik ) T-cadheringy 1 1) K BURE 5 BE 40
CogN i fii ol JF % iA T-cadherinfy T, C64H il
[ 18 58 ] 4= 28 fig ) 0. 35 2 W, UESET-cadherin
T8 K BB BT BR 40 i v i) g 4 i D e, IR —
WA FEINL R E T-cadheringy Tl S
P21 CPVATISR T SO g 4 T 4 i S G BEL
i AHIEFTUE SR N 48 Mg v 3l B AL
XFT-cadherinfP)3RIE N RA E VI FIAH I, T2
FH ALY 25 ) BE VK 52 T-cadherinfE Hep G241 i i
HERIE, FEREINHI AR 3G 5E, UF B T-cadherini
T I S B T-cadhering ik Hl 2 & FTE %
PEEEAL BINLE 2 —, p21 S VAT PR 75 2 15 1T

5B AE. A
Rt AT—F
# 5B B AL T §E
LRy
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Abstract

With increased knowledge on pancrea-
ticobiliary maljunction (PBM), more and more
researchers start to pay their attention to PBM.
Now we know that PBM is closely related to
pancreaticobiliary diseases such as congenital
choledochal cyst, bile duct stones, acalculous
cholecystitis, bile duct carcinoma and biliary
pancreatitis, but the pathogenic mechanisms
of PBM-associated diseases and therapeutic
strategies are still controversial. This article
reviews the progress in the study of PBM.

Key Words: Pancreaticobiliary maljunction; Patho-
genic mechanism; Treatment
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Abstract

Colorectal cancer is one of the most common
malignancies, and has become one of the
main diseases that threaten people’s health
and influence the quality of people’s life due
to its rising incidence. With the significant
improvements in adjuvant therapy for colorectal
cancer and the refinements in surgical technique,
the accurate preoperative staging becomes very
important for clinical doctors to choose the
optimal therapy. Imaging diagnosis plays an
important role in the preoperative staging and
postoperative assessment of colorectal cancer,
providing the accurate information of the tumor
for clinical doctors makeing treatment decisions
and surveillance after surgery. Recently, rapid
developments in imaging techniques and
modifications of the machines provide magnetic
resonance imaging (MRI) with great advantages
and enhanced status in the evaluation of colorectal
cancer.

Key Words: Colorectal cancer; Barium enema;
Endoscopic ultrasound; Computed tomography;
Magnetic resonance imaging; Positron emission to-

mography
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FARIGIT ARG AT, 10 W 33 )b 8 A A= e 7 1)
S N7 R GAIA R ATT AR R D) B
Bl gk H s AR IHER 3, X T AR Z 8T
JivE Ik IR Y U7 AR LB, 2
B EEN, RS W W 45 E R 2
Wry #iC REGIT TR BRI ARRA K
WIS S5 i, #ORHE T R, 23
R 22 R PR 2 A (R T A, R V) R 182 oy
WL BAERIANREARSN. A B i AL 200 e 4
HREMARATAJGHBEIT, & H 2Rk
TR 45 E VR 7 SRS,

S H B W, B DGR
JFs(barium enemas, BE). [N (endoscopic
ultrasound, EUS). I HHE)Z R (computed
tomography, CT). fitL¥ g (magnetic
resonance imaging, MRI)FHIE FE 1~ R SR 2 H 52
(positron emission tomography, PET)%. DL ¥
X 2 e (AR 2 W 7 AT 43 A .

1 BE

INEZAELREN 7P NN S SN AV (TP 3
(17, MR RN DAL D DK 70 2 F A AT ot A7 S8 A 1)
TR, HAENTS5-6 mmB| AR T2 cml)
JIRIR R P, AR 2 1H0% T 3140%-50%",
FU R A G ARAGE R kL, B TR G
Sy RIS . BEZ Itk 45 i i fo AR R
PIAH G S8 NARER AT 207 1%, m AHERR 465 H
S 22 I AR A,

BE4r K BT LA HE M (single-contrast
barium enemas, SCBE)FIXU L AL (double-
contrast barium enemas, DCBE), i3 £ &M T
X H g S0 i B R L PR RS 2, /N SR AT R A
AU, A R A AR 7 T AR T
&, JUIHIE 0 FW ). BE A LU I 43
WHEIES, WS RN HIE L. TBA
MRS, BA—E kKM E. SSCBEA
Lt, DCBEAI# H HAR/N T 10 mmfitt, B4
S e P AU I AERF M KT 10 mm R K1)
TR T TE33%-100%, X &5 B i ) B ik
#62%-100%"" . A SCHkHE", X5 T504 B E
(1) 285 . e & SE N HFEAT R U i), DCBEXS 45 1
W R I R I 1T 1£26.8%, Horpx HAE KT 10
mm [ E A R ILE H11.6%, HARLE6-9 mmith
5.4%, HARLE0-5 mm (1) 49.8%. Tawn et a/'' " iE it
XF 5454451k A 45 SRAT 5T R B, DCBEXT &5 B
IR 492.9%, 12K % 1] 1585.9%. X T-M5E
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ANREXRT IR (D EAT A TNM 2 W, (2, =4
DCBE/} & 45 Wt (1 — AN A2, Ml
TR S FLAY R A8 (172 T v,

2 EUS

EUS 119834 5| NI pk LAY, Fl 45 HL W
3 WO A 24, B 85 B W e AT 9
P HE B k. Hoh B N HE 5 (endorectal ultra-
sound, ERUS)HE 7 H 45 B [V B 1) 45 12 &5
Fa, T b S8 72 0 ) R U B 52 R
B, AT Ay I AR s A= S IR R A 1) 20 W45 R, 4R
SRYT J7 R E RANRLFE AR E R, Savides
et al®" 25 T BUSTE B J7 111 =B (1)
MAEUSTAL N T I, EUSHK 259 Bhils R B2 A4
YR E KRN A BN R R SRR P B AT
DIBRIC LN AT VIBR AR (2) 4 Wi koK
I, EUSH £ 7 B R 2= A= pes SR 3 (e B2 4R}
FARATE A T ZAIT BT, 3)H T H
A g ).
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A2 emAb IR A2, A8 HI3.5-4.0 MHZIRERATER
Sk H e B8 HII2-3 2454, 1117.5 MHzW] %
Sl ELI RS J2 G504, 3 3l Dk 78 4 7K R BR B 5 266 g
SRR SR . R . BT E . UL
2 WUZ5RMZM 5. 1. 3. 52 hmEE
P, 2. 4y 62 RARIEI R A sk, ]
BoRBE AT SER, B A WU SR 5 A A
(R 2 WURI MU B AT 2 LA B — 38 2 TR 1Y) ST
ERUSX 87 (¥ 43 132 FE TNMARHE. 8 75 75 15 &
b, TR B R 57 LV 3 W R A,
TR PR T-RI3)Z, B S A UZ, DRk %
ol A WL v e i) v ] 7 R A A, AR e A I &b
R 25 T2 A WLZ, BT 20 2%, E2L
JZEANZ R, T HLZ, R
NEWTJZ; 1RICLLAR WAL LR 2S T AT, {5 R
152 U FE 30 17 RS T A A T, 0. i ™,
EU ST B g Joy 35 i (R T 23 W) v af o 4y
80%-95%, 1M X ¥k [ 45 43 JU1 Py v 4ty M 221K — 4%
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Wi £ BE
AR R,
PET*r X F1 cm
B T R 25 5
R, T
1 cm#g 40,
W TR
# TRkl 5 R
# F(US)Aa
BN e A
T

H70%-75%.

EU S bk L2518 om0 22, AN trond b g i
e R FSE 1D A T SR U A L AR & O A B
A FEAR ] 75 [ B, A7 . 0 L O g s 1 bk
EL 4 52 BRI K 16 bk B 45 T 248 O R [m] 7 4t
AREVE AR T GE RN A KIS AN B
FRAEME; R 4 ] P B R I A R Bl A L [l
P RR A RIS, a2 o ARk e bk, e
B 2 A Rl B A [l S X R AR ERE K 2
BWFGTH RN, MERYE A 73%-83%, Nes-
bakken ez a/®xF 11861 £ & W7 KL, EUSKHN
W0 53 BIMERA 1 A 65%, RRUBIE Ry S 40 33l ok
41%F168%. EUSKIA T Akt Ji R /N e A8
(RS R AR I T B, TTzE 20 JRUR K bk B 4, fh
I A e 2 I AN R A R B S
SR HIgn4T ZF HI(EUS-FNA) A] LUBE s ik [ 45 23
IR, AR AOE F T A J5UR A B 3 f ik B
4, JEAE TEUS-FNAZ T 5 b i 4 5 80
FHPEFIAS BLS (R 45 2R, P LA AE 45 B s 1416
I7 07 SR RAERIE R N

Y R E A, v LA S EUS YRR
FERRAR A AR 25, Kim er al® L0 T =45 5
b YRR TR K CTHE 1 Ve 4 W T PR A
gt O = YR S (T 2 WA I A 78 %, 1T — 4k
7 69%, CTHS5T%; — H ek 4552 21
HERFPE 43 )M 65%, 56%F153%. EUSKT i 12 Wi
HERfPE S EAE S WA 0 A IR KT B AR %, 75
U AR A 4T %, fE = YE A A
65%; WA BEAEBRERAE# (D22, Tor 1 Stk 2 45
a3 R A P A 8 A A B 23 3 v 2
88% 1 76%, 1 — Y 75 K A I 23 £ = 219 1% A1
90%"". 53 4h, EUSHEAE/N R 2 AN i 1) B
J5, JUIE MR A A B s kA, RSk
AN B I e A 1 o e T 5 A 2, A B S R
P F3E N4 Ak 1A T R s B s 7 AP AR X

3 CT

CTHE 45 B W e v i) = EEA AL T o I 1)
AL K/ TEAFE AL 2R #Egiz
BT A T A ) e R AR LAk, BHAE C T
(R ST S C TSGR R R, CTRM N KA
HE PR RO R FIVRE S DR 3G I, R 45 EL R
W23 R 5 b 4% T B . 45 E W
FERICTR AW 70 84, B 2%, CT
45 % (CT colongraphy, CTC)%%. 45 H s
CT b 2 SR Ik iy BE J 3505 AN 0 00 B4 ) B s oL

PEME . g, Wl A R PROIR B AR AR i
B, HCA AT LR BE RIS 4k [X DL R i B g R
b S w2 JZI8iECT(MSCT) N> IZ5)
Phy 5 RN S G s B A G AR AT IR C T
HARH, I 16H M 64HZ iEC T B A 4l
FEde . g G OT R A IR, /NI iR
Sk FLAT AR o R BB R S b RIC T 45 E
Jrgea o3 WIHERf M AT 78 64%-76%, TIMSCTH] A
86%LA I, JLABUBIE . RE S E T IAR 7% 188%™
X P BE R R BE AN 7 THT, Kulinna et a/""'f
FER I, MSCTa)ZAXU LA 2 M RURPE . KF
e BHAETROIAE S T P 0 R o A 1 4
H85%- 87%- 88%- 84%F186%, i TEUSHI
59%- 63%- 72%- 48%F160%. 4 H [ ik
CLEh H R R B IO . B S B k5%,
LI i (%) PR BT A ) e 3 22 e s 2|
JEEIBEVE . CT LA B 5 TE A B /N 7 A Sk 2 i
FACHE, X 25 B e bk £ 45 52 SR IR A HY F IR EUS
W B, JCRUBE . RS EL BH M T
P3P ot R A AE A PE T IR 7 5% 85% 75%
85%H181%, MEUSIIA55% 71% 50%-. 74%
H65%5"; CTRMEAT 1519 BT bk .45 52 25
U7 P 2 D B g, LU T IR 95%, R S
AIK94%PY,

g H e B RAE MRS 5 R AEF R
Bl — 832, T3 IAe v 1) AR R A B B
(RIRL B vy, T 3 R C T 3 ] AR B 3 11
TN kL, AT 48 3 1 R B A i e ¥R 97 o
R I ok = IR 2 A I RO IE T 45
Jdie (8 M AFC TR Ervh 2 2 vk, K CTAY
AR 45 H e B A A T B £
IRBIIRHR 23 (ASCO) i, 45 F I ARG =
2R IEH RAINFFFEAR TG @B, N CYTE
WIURYETT 34 o HEAT BF - — I g A I 8 C T
Ko A BT W, 10 A C TAS 7 N A 51 A T
{1 MR LA X I . CT ISR B 7E T AN REAZHE 75 1
FEBIRIGRER) 2 2 854, DR S 30T, 5 T, 0 g
ANGEAER. AP, TE VP JR B X el i 8
TC ALl K I PR e g T B AT T LKA

CTC A 2 50 2 IR e C T HR s 148 3K
3 R &5 H I DS SRR, RE &
MUK AT 2 PR = e R E . W
SIS S AL B R, IRAT S5 B AR AT Rk
GHAR; H I EG G B kA 38, RICT
FLE517%5%(CT virtual colonoscopy, CTVC), %55,
BRI ( air cast imaging, ACT)ELRR = 4EK H
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i B (SSD), AR W R A E# (volume
rendering, VR)XZ Z I T @ R (multiple
planner reconstruction, MPR)5 CTVCI{ @&
B CTVCHEA R T 45 B i A R,
ORI N W ) 7B R S AR R N Wt
WA EA R A N T A, HRA %
A G AN A2 R 1 R 5
s, WA WA RIFRAEMIRIE. ACTHEFR KK
YRR N B AR, BEXT K 43 AT IR A DX 4
HEAT R M 6 g, BRI R, B
WL IR AT M A, VR 343 Ho A LSz () = 4
A EME, AN 1) i1 BRI IK Y- S5 7m H3 k A
KIS, BAT AR I RO, vT 58 O
FELBEE A1 Lk, MPR-CTV CHli & K% 2 ¥ MPR
(1) 4k M5 5 CTV CI = 4 G A 45 41— Fh
BB HEA, KA s A ARy i pukkE. K
HIFFLR Y], CTCH AT 10 mmip 222 Wi 1 v A
P 5 AP Y 4 iBE A Y, Tannaccone ef al”” %158
il B H ORI, 45 HMCTCH AR K T4 110
mm 5L P U 100%, 5 FLARE6-9 mm )
SR H83.3%, X5 mmEL T B A A 51.3%; AT
TURAE L RS2 1 96.0%H196.6%, FH AT
DIAE A194.1%, BIVEFUINAE 497.7%:; T T 1)
4h H sl Re s b, BUEPE100%. Morrin et a*”
X 10041 = fis £ 5 B 53 R FILC T CRF 45 1 9 1D
M A100%, X EAKT10 mm, 6-9 mm, /M
5 mm 1) S R AL TR BB 23 0 91% - 82% M
55%. 5 DCBELLEE, CTCH HAEAE6-10 mm%h B
i JEL P BRI HE 3 1] 1K 63%-86%, BH 5k = FDCBE
[1139%-71%; TXF ELA2/NT-6 mm(¥) 45 B iz &
W, CTCIIKHHF A 56% /47, iDCBENIE T
44%[41—44].

B U ENL S S BRI R e, CTCIHE
PE ATEEMER DA B, CTCH O 45 A
o A TR —. HRECTC R /RN
i P A AL R AR (R AR IR, ASREIEATHE RS,
Uk, ez AZUR e, R AR, K. I
T 2 e T o S5 AR AR A, AN i B UK,
Xt 45 B I S A RS R DCBERY 21,

4 MR

25 B (KA B AR [, i 8 g I O e 0l 41
LA 5 R H0 EE, HAR D32 31y T p
EESE MG ) D S RO TIE, I EMRIZ S8 %
Jik b e 41 BB £, MRIAE S5 HL i 20 W1 b By
MREFIIPLS. IRk, B MR & X PR 1% 5,
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75 LA I HER 2 Wb BoR 1 BRI R 4%
T EE AR MRIE S B 4 3 b i 28
MO FA L BE T 28 Il R 5w 2e 45 H W
RIS R LU AE T mm A #RBELE
MRI &R, R AMRET AN i 5 1R 56 8 9] 2
(circumferential resection margin, CRM) AJ )\ Ff 4|
Wi 75 B0 EAE R R W, MCRMK 11 mm
IF, ThIRE D) 2k (0 B 4k 5 % 5 R 30 W) S BRI,
T C RIS RE A 4 0T A7 )4 v 5 L P 2 391 11
HERTE . SMRFRAR M TR S 84 1S . Mathur
et al™ il 36451 i A AL, RIAMR
TEF W TV 2 R 52 A2 7 T A 88 v P ek
FURE S PE, 23590 4 80% F184%, o FH 4 Tl (e A
B HIEL 73501 Ay 44%F196%.

MR R &5 B AR &2 0 (DFREZ,
B, BARME SR QR TR, BE, B8
SR, QUE, R S IRIE, AR IRTIL
MPATHL A (D RN Z, BmfE S o
&5 SRR, a5, SARME 5%, fhass
Ji A B i J2 AN 45 B . 45 B R SAET, WL
AU AET, WL AR S T, WI
A Bh T VP4 45 Y A R IR 10 24, T,W I B
T SR R IR VR RN [ A L2 S T R
WL 6 2Ry SRR SR A A B T s 2
OBE RO . NLAT S5 AR A5 I K R, AR
TRATTF AR T 52 (0 2 AR R 1 e IR
JRARFEIALT, W THT DL 7~ &5 15 J& Bl i i T it
(7 bR . R T, WIHE - U 510
B, WS AR AL T,WIHER b, R
R Ay Joi 3 B R 08 e P R 1 R 5 i e, 5 AT L
J2HAE 5 R ik vy A L2 2 I A SR 58 M s
IRAT 5 BRAR AT . T2 1A DA R 45230 38 i B A
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Abstract

AIM: To investigate the changes of hepato-
cellular apoptosis and hepatic function in pigs
with intestinal perforations due to abdominal

firearm wound in dry-heat environment of
desert, and to explore the correlation between
hepatocellular apoptosis and liver injury.

METHODS: A total of 84 Chang-Bai piglets were
divided equally into normal temperature envi-
ronment group and dry-heat desert environment
group. Each group was equally divided into 7
subgroups randomly: control group and wound-
ed 1-, 2-, 4-, 8-, 12-, and 24-h groupa. A model of
intestinal perforations due to abdominal firearm
wound was established in wounded groups.
Paraffin-embedded liver sections were assayed
for apoptosis using terminal deoxynucleotidyl
transferase-mediated deoxyuridine triphosphate
nick-end labeling (TUNEL) assay. Serum sam-
ples were analyzed for alanine aminotransferase
(ALT) at the same time.

RESULTS: Hepatocellular apoptosis indexes in
the wounded groups were significantly elevated
as compared with those in the control group
(dry-heat of desert: 21.18% + 2.23%, 49.51% *
4.18%,42.61% +3.20%, 76.47% = 3.64%, 72.26% *
4.98%, 61.41% = 3.98% vs 2.98% +0.74%, P < 0.05;
normal temperature: 60.37% + 3.99%, 73.40% +
2.93%, 48.97% = 1.73%, 32.17% * 1.50%, 42.92%
+1.98%, 19.04% + 0.72% vs 2.65% % 0.37%, P <
0.05). The first apoptosis peak appeared at 2 h in
the wounded groups, while the second one ap-
peared at 2 and 12 h in the dry-heat desert envi-
ronment group and normal temperature group,
respectively. The change of ALT level was just
as the trend of apoptosis in both groups. Cor-
relation analysis indicated that the apoptosis
indexes were positively correlated with the level
of ALT both in the dry-heat desert environment
group and normal temperature group (r = 0.91,
0.93; both P < 0.01).

CONCLUSION: Pretreatment with anti-apoptosis
agent under dry-heat environment of desert may be
an effective measure for diminishing liver injury.

Key Words: Abdomen; Firearm wound; Liver injury;
Apotosis; Dry-heat desert environment
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Abstract

AIM: To investigate the therapeutic effects of
percutaneous para-toluenesulfonamide (PTS)
injection on hepatocarcinoma in rats.

METHODS: Rat models with subcutaneous
transplanted hepatocarcinoma were made, and
then 60 tumor-bearing rats were randomly di-
vided into 4 groups, subcutaneously injected
with 330 g/L PTS, absolute alcohol, 500 mL/L
acetic acid and normal saline, respectively. The
pathological changes in tumor, heart, liver, lung
and kidney tissues were observed, and tumor in-
hibition rate and survival time of tumor-bearing
rats were compared between groups.

RESULTS: PTS, absolute alcohol and acetic acid
caused the necrosis of cancer cells, but there
were residual cancer cells in the necrosis areas
of both absolute alcohol group and acetic acid
group. On the 14th day after treatment in the
PTS group, the tumor inhibition rate was higher
than that in the absolute alcohol group (74.4% vs

52.0%, P < 0.05), and on the 21st day it was sig-
nificantly higher than that in the absolute alco-
hol group or acetic acid group (92.0% vs 68.7%,
75.9%, P < 0.05). The mean survival time in the
PTS group was significantly longer than that in
the alcohol group or acetic acid group (65 +4.2 d
v5s45+3.2d,46+2.2d, P <0.05).

CONCLUSION: Local injection of PTS at a con-
centration of 330 g/L has better effect in the
treatment of hepatocarcinoma than absolute al-
cohol and 500 mL/L acetic acid in rats.

Key Words: Hepatocelluar carcinoma; Therapy;
Para-toluenesulfonamide; Absolute alcohol; Acetic
acid
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S g8 A AR )/ %o HE L e ST 3 AR X 100%. #4541
R ISR, TRKENJG24 hibst, B
AR By S i B, 100 o/L R
W s, A ALHE, R, HEGL 4, Yot g
I 21 28 B0 T AL 2 s S AR A T] e
Jrp o J IR, 25 g/LIR BRI e,
WEDL Ry, 37 S BT LS IR A i 11 R Tl 4
k.

SitEA IR g0 R HSPSS10.048 i1k itk
TR FE, R %R HImean £ SD# R, £ 41001
B LR FHFR S, P<0.0522 S5 it 24 X K
FKaplan-MeieriEHEAT A 47 I8 [] 4347

2 BR

2.1 — A U wpf K RIS W 2 96T, AR R
HICAET . PTSAL. Jo7K SEEH A L IRH KT
M2 RIGHIEEZE 1T NIRZE. BRET
8, WK MNP SL AR AL B e 0 2 G 57 3R
IR, AF2-3 wi i DR 58 K T 2 v .

2.2 JAZ TA UGB X AR A i e (R, K
NGB, BRI G,, IR, o0 3
B2 W, MR OR e T IR i s 4 e 1 R (1
1A). PTSA. Jo/K SEEAIR LR 41 g 4 200
Bi N BTG IAAE; P PTSA S MEA T
KA TERINTE(EIB); JoK ORFHATANFEAIR
S JEI 320 R LR A M ke B, LR A3 AN FE AR AL
Ji 9% 4 B % BE (1 1C-D). Hig R P TS JiRg IR

A7 B A 5

Z B A IESH S
I3 B T AR
. HTHEM
2, &R
T sk, 4252848
RN ATR,
FA %Kity B
BREREAR—. K
B —F R &7,
Kk — & B
W kA R A
IS kB AL
R IG I AR AT
EROE R -
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WA # 8 5
KR E SR
PTSH W =4 &
Bk I8 2047 % BB R
Ak, x5 0 Ak
R VAT A
9.

x® 1 SREERIGISRIAEISIE7 dy 14d. 21 dihEE{EAR

=10, cm’)

o b= si=]
x| SBT3l 74 o
PNiHE 0.585+0.15 1.273+0.34 3.474+0.78 6.717+0.78
PTSZH 0.679+0.14 0.899+0.13 0.889 +0.44 0.534 +1.00
ToXZEEH 0.648+0.10 0.957+0.16 1.670+0.59 2.106 +0.83
A 0.654+0.12 0.947£0.16 1.381+0.64 1.623+1.10

HEIX Hf o0 20 i SR R R IR AE, BEAR k) TE A
(10 v 85 H - FE ) BT ARG T 5 DX 4 B

LNk, T I S Ak, 4 A% G (o v A
e IAEER); TEK SRR LR AL IR A
320 T L T fieh 7R A e B Ox HE 2 98 A i g
SERTERE, AIMARTEA . SEH R AR, BB T

JH il B ZUR UL B R

2.3 3FIH @A TR AATI B A KGR T
A A 5% 1 % 2 A 98 K BRI W FR T S
7 d. 14 d. 21 dMBARBUR /DN ERD). 1RIT T
YR AR B 2 S, (P>0.05), LAl L
PEWRITIET d, PTSZL. oK OREL . L4l
IR R P 59 429.3% 24.8%. 25.6%, 34H1H]
To B 25 0(P>0.05); 1697 514 dIPRE R &
I3 NT4.4%. 52.0%. 60.2%, PTSZ Y5 24
200 LR S ToIK LR 2w 22 5 G B 2
(P>0.05), MPTSYL 5 TE/K LEEL 2 R ZE 5 4
TR X (P<0.05); 9T JE21 A9k 92.0%

68.7%- 75.9%, PTSZLMR M| 01 5w T8
IKCBERA R CIRA, 720 W% 1(P<0.05), H
ZJ521 d PTSZIATS HUK RUMR AR LL 1R YT BT 46
INS0% LA L, 3 BLIhR S AiH O, TEK L EELLA 2,
PR 21 23 AT 1 URI3 BUK BRI 46 /N R 98T T 1IN
50%LL b, PHALR LR 5 A k.

2.4 3FFIH &R AT R K R A6 X
4l PTSAL. Jo/K LR 20 4 far 980 K B AR
FEIFTA) 43 5 30+4.7 do 55+4.2 d. 45+3.2d
M46+2.2 d. PTSA. Jo/K LEREH R LR ArI88
KR AAF I ) 5500 B2 AR L3 B B 2K, TP TS
YK R AF 0 O S KT e K SRR £ R 4
(P<0.05), £ 414798 K Bl AE A7 2 WL 1513.

3 ik

H HT 28 5z R 8 9 w2 e T R V) B i R R b
9 1 EZE T rik e —. Hoh, RN
TG IR P28 B2 0 RS 1 ) (percutaneous ethanol
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FRE, F. BRISINHRERRA SRS ER 1235
127 LT
PTSZ —## &)
1.0 o 7w LI G 2 e B
0.8 +  ZJiB—concered Vi T I
= — BB E AR
£ 0.6 - R, B3 0k ik
5 L P —concered A, HEIAEA
© 0.4- = PTS A, A RA
6 + PTS—concered .
0.27 o ALK
0.0 7 +  AFEERK—concered
'0.2 T T T T ]
20 30 40 50 60 70

2 PTS}B73 GAMEBIAIEPINVE MBI EST B & T N (B
BREh-1IHEREBZE x 8000).

injection, PEI), T 1980440, RAEH A 5]
FR A RN K SlEEFEE NN, 5]
6 G 5 K R R AR M, S S0 4 R R
B PERIE. X — 7 iEE IR ORI 2
N FH I B T B RO (R E K SR AL
LN RO DU E A 5, W 4R 4E oy B Rk,
EZPaRYT, W, e I E IR
RAE, FLUCKF T ST R gET R
WA SCRRY TR IE, PELRCA & T B Bk ke 2
{LJ7 (transcatheter arterial chemoembolization,
TACE)5 S 4 @fi(radiofrequency ablation,
RAF) V7 I vl 4 97 8. S Rp HAEAK, BE
|k B b ) T A b, B AR R S )
B, SCER DR o H MR KOS PR s T 6K &
B AH LI R RE R B Bt A
IR U0 SRR IR 22 A Pk AT Tk

ARSI A R, JoK LEFERI500 mL/L LR
IR U IR, SEAS TR Rk, (R R
RNATTE IR g sk B oA RN, T
FEMWE RSO ERTREAFAEA R, A
HE B A S 50 A% 38 v O A Sk 25 T 30
WILEIRE AR P 5 /o DR T 1T e

330 g/LXFPT S 5 a2 LA FH 2Tk 1t e
(PTS) Ay i 14 Be 43P — it ) 70 98 24540 R 35
JRIE IR, 532N CHNO,S. HLSE AL A&
HAT 5 10 50 JI I8 T 24 4 A0 96 % 0
iR B R PO AR St 5 L R, AR
FRUES330 g/LXATPTSIESHE, 24 hjm K IURE AL
20 R ILEE VIR A, BRI P R WL 4 sk B
P 5 W 5 Ml e AR 0 DX O R 4 i S VA AR AR IR
BE, A Ay TG G5 R 1R v A L ) o T AR,
XML A BT, BT RH A,
I Az G ok e i . 1. AN Z5HT S i
RN RE, HZ5/57 dv 14 d, PTSA. &
IK SR LR 2 e A4 R B FH 24 i s A 1S
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AAFINTE) ()
3 BEFEBARLEFHL

K, ] e DAL i 8 I A I L B I 26 K e
. HZiJ521 d, PTSZLMR ARG YT R B 2 456
/N, 5 30%(3/10) e 58 49 O, 1Bk, Bk 4
W 20 F1 Z R 20 9 AR AR K T3 R AR AR, L
AT R e A IR, T RE B T R R
REMAN IS KIS (R 2. PTSULATIR K R T a4
A BT IR SR 2R 41

A, 330 g/LXSPTSH A B I8 1) A AR
LT oK ZEERI500 mL/LZ %, K FHAAE K
T PRI 2 Y R R AT R R o T SR,
W H A R R PR Y i 5%, EAEE— A
WA
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Abstract

AIM: To investigate the relationship between the
methylation status of DLC-1 gene and metastasis
of hepatocellular carcinoma (HCC).

METHODS: Seventy-three surgical specimens
of human HCC were divided into high- and
low-invasion groups according to their clinico-
pathological features. The methylation status
of DLC-1 gene was detected in both groups by
methylation-specific polymerase chain reaction
(MSP).

RESULTS: The methylation level of DLC-1
gene in HCC specimens with high invasion was
significantly higher than that in specimens with
low invasion (y* = 4.3567, P < 0. 05). The double-
positive rate of alpha-fetoprotein (AFP) and

www. wjgnet.com

hepatitis B virus (HBV) was significantly differ-
ent between methylation-positive and -negative
specimens (y* = 4.4224, P < 0.05). The methyla-
tion status of DLC-1 gene was also related to
TNM stages (x° = 10.8478, P < 0.05). After short-
term following-up, the median survival time
was significantly different between HCC pa-
tients with positive- and negative methylation of
DLC-1 gene (9.45 mo vs 36 mo, P < 0.05).

CONCLUSION: The aberrant methylation of
DLC-1 gene may not only offer an effective
method for the early auxiliary diagnosis of inva-
sion and metastasis, but also serve as an new
target for HCC therapies.

Key Words: Hepatocellular carcinoma; Metastasis;
Methylation; DLC-1; Methylation-specific polymer-
ase chain reaction

Liu JB, Zhang SQ, Shi MX, Shao BF, Zhang YX.
Relationship between methylation status of DLC-1 gene
and metastasis of hepatocellular carcinoma. Shijie Huaren
Xiaohua Zazhi 2008; 16(11): 1237-1240

ik 2
BEY: AT DLC-14 B ¥ A 5 I 20 o5
(hepatocellular carcinoma, HCC) &% 4% ¢9 % %&.

Frik: T3BIHC CARAARIE e R A B 22 5 4
AEAR A @iz 2 A A ARAR 240, ROA T &AL
4+ HPCRAT R R 42 £ AHCCZ AIDLC-14
B WA E R B AT AT

R DLC- 1P ANEKARGIZEZMNR ST
WAF 4, —HZ AR R ER( = 43567,
P<0.05). DLC-1¥ &AL Tatk 55 1 &% 2 )
AFP, HBVAU et R4 2 2 F(y° = 4.4224,
P<0.05); TNM % #14% /G DLC-1 F A ACAZ E AL
Z(x’ = 10.8478, P<0.05); 424814 3% & ILDLC-1
FRAGHCC B A P4 A A 2K T3 7 A4k
% 4(9.45 mo vs 36 mo, P<0.05).

Zi%: DLC-1A R T A THAHCCHL L 4+
W AT, ST e e s SFHCCA A 4
AL EAS

| L )

B A KA 0% T F
BeRg, FEs
FEGHH R
K, AR e 24
BK, 3T E
HE S TAEH
R E B
ey E A

W@ 5 LA
B, #ax, F
hXFH—ER
WA+
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WA B A

DLC-14 B % —
A5 BT RE K R, H
CUES U &S
% by 6 I 98 A )
AR, BWA £
DNA ¥ A 1L 5 it
BZ AKX ART
PR A RN R
SRR G

m£RE

Yuan et al5 # ik
A DNA ¥ AL
TRABEFHL
L, F B A
o E R e TR UG 89
TR AR
—, K CH &
o dn ik TR E
DLC-1 ¥ s 4k ¢4
Ml AR E

KE1T: FrampE; #8585, B, DLC-1; BBy
FSMPCR

AR, KES, MEFT 80K, K—Ib. DLC-1ERBEK
MNSHMREE RERIRR. BRENEKRE 2008;
16(11): 1237-1240
http://www.wjgnet.com/1009-3079/16/1237.asp

0353

JHF 98 2 7™ T s T N S A o {1 T K,
FETARVIBRG, L7 RA40% 14, HARAT
50%72c A S ARG B 52 k. DLC-1
R AL T NGk 8p21.3-221" WS R I
DLC-13EBRIE e FLIRE . 45 B A%
FiE o Kk B R, TTDNAJT 3T H AR 6 S
R 2 AR g T 98 0 ) 5 DR Al A 1A L B
WF 5T Sk FR AL 70 s, LI, Wi A 471
i DL C- 133K R (F R AP DLC-13E 1 F
FAAEHC CRR R A AR WA i, @il
HEAG R 2 1 P CRAEA A W 43 Hr DL C- 14 A
FEAGAEAS IR i B ¥ e e R T AR b A R 3Rk
HHE— BT D L C- 1 K] FE Ak 16 40 e &2
R T A FH B JE Al

1 #RRITSA

1.1 ## 1 4£2005-03/2006- 10 F 0 k2% Bt @ Jif
984 1= Bt 73491 JiT- 41 g (hepatocellular carcinoma,
HCC L 55 1R AL 1240 5 i k) TR
DIBRAR AL, bR A4 28 0 905 BRAIFE 5. A AR 25 44
10 min UM, RGPS min 5 iCE-80°C £k
A7 HCCHH I R BL Ko BE 27 4 A B 70 A e
1RZRAFMCAZ 2R A, Mkt R B PIHR L &
5 8 TG JH A TOR T bR R A AR 2R A
L3245 Jibed 2L ZPEAT 22 R 1 T A R ORI ()
UK 32 T AR o D iz 28 4, Sh414. 1R
Biometraiff FEH: SEPCRY 14 {%; ECPS3000/150
FLVKAY; 26 Beckman Allegra™ RA 64RH i
IR B0 HL; 55 EBIO-RADA )k B 43
IX. ZX%Wong et al"HiFEGenBank[{)DLC-1H
SAG 51 b iR T A W ¥k i, DLC-1H
BT 1 5 (N-3151+147 bp): 5S“TTTAAAGAT
CGAAACGAGGGAGCG-3'(forward)fl
5'-CCCAACGAAAAAACCCGACTAACG-
3'(reverse). AEHIHEAL G140 (A-28%1+144 bp):
S-TTTTTTAAAGATTGAAATGAGGGAGTG-
3'(forward)F15'-AAACCCAACAAAAAAACCCA
ACTA ACA-3'(reverse).

1.2 7%
1.2.1 DNA#Z 50 DNA$SLEGR A ER FH _FIE A b
AW F I R AR AL AL DN AR & ™
M F AR U0, HAR (D) FAREDE AR
ARBY RN, FHIECE S0 mg e A7 B i B i
%, 200 pL LB, HBhEHK, RGNS
F1.5 mLEOE T, AIRIEAI =10 min. (2)00
AN200 pL5i, FIZREN20 s, #8515 000 r/min
B0 min, BRI AR, 9000 r/mini
1 min, FEUEM. G)TEMLFHAT A NS00 pLildk
W, 9000 r/minELr1 min, FFIEH. (4)F15 000
r/minZ02 min, DA L FRE A, (5)F W B A
FOHUBAE BB O, IS0 LG EB.
(6)10 000 r/min 0o 1 min, WA E A I ED
AL, A GV E DNA Y &, T
HoEA g0 [A 250 =1.8, 4 CLRAZA .
1.2.2 DNAW AL 432 DNA AL A 3R 26
[ Zymo Research’A H][FJEZ DNA Methylation-
Gold Kit"™iR 6. s fu R VE UL, Seat i
TRAICTIRAFRF, RIIN900 pL/KM-DissolvingZz
MYEANI300 pL M-DilutionZZ i 1] — M.
130 uL CTIRAEIRFIFI20 L DNAFE SR G, 1%
DL il B R 20 B4R, 98°C 10 min, 64°C 2.5
h, fJECE4°C . IN660 pL M-BindingZZ
W Zymo-spin ICWEBHAE R, FHINRE 526 36 7,
SV 2 JL 24P, 423310 000 r/minZ5 .01 min, {5
FE B 20 uL M-DesulphonationZZ i £
W B A, % 15-20 min. 423410 000 r/min 5.0
1 min. J1200 uL M-WashZZ i 21 0% B At o,
HIXFL L . 10 pL M-ElutionZE i B
PR BEAT L BT, TBCE 30 1.5 mLE 42 10 000
t/min 2002 min, 44502 H AT R AL EEDNA.
1.2.3 MSPR : FHBEALPCRIR AR R A 10 X
PCRZEMIE2.5 uL, 2.0 mmol/L 4 X ANTPIR &
0.5 puL, 514913 pL, TaKaRa™#3 5)Taqii0.5
puL, 25 mmol/L MgCl, 2 uL, Biti3 uL, B 4F125
ul, FIEAY R RN 142 1495°C 12 min, B 5
94°C 30 s, 55°C 30 s, 72°C 30 s, 35 MG, fH)a
ZEAH72°C 10 min, JEFHEALY HIARER TR X
TP B = 2 58°C AN LA AH R]. 7 1 =) 1% 3¢
JEH SIS LUK, SR AM G IR AT

P REATMSP W K4 HC C R AT E S,
AT B IRTT TG H R R FET 2 5%2006-03 K
BT 45 .

Beit b3 R HISPSS10.048 tH #4443 H,
R, P<0.05F Giil2% 75 &
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2.1 REMEZADLC-1 7 Ak iz 736IHCCIE
IRARAH, 414 =42 22 4l 12 DL C-1 1 54k
FIEPHTE, PHER 229.3%, 3245142 2240 3451
DLC-1 WAL RN, FHTE#49.375%; —#
Z AT W R I 22 5 (" = 4.3567, P<0.05, [&1).

2.2 DLC-1F &4 ra it 5 AFP(+), HBV(+)# %
% T3WIHCCHEE T, 17HIDLC-1FEEALBHTE 5
23.3%; ¥ 5% 1E B A1 TC 16 SRR B . 17
#IDLC-1 F AL A P 55 AFP, HBVXUH P
H16%1 15 94.11%; 564 DLC-1F AL BA 1
AFP, HBVWUHYE & 424115 73.0%; — % 2 4T
HA 1) 2 (= 4.4224, P<0.05).

2.3 DLC-1% A4t 5HCC TNM % #1 736|HCC i
o, 1 A, HEEA B 141(7.14%); 114
184, FFJEAL BH 2451 (11.1%); TITH2045), FH 3
A0 BH P 5491(20.0%); V#2145, HSEALBH P 7451
(33.3%). A T, T3 H A B P R D 7RG

Gl A, GG =& Z MR ER] =
10.8478, P<0.05).

170 H AL FH P FHC CH S R, 1201 5 K
B, 1570.6%; 5641FE HI AL B PEE 2141
HREEER, 537.5%, 2 [0H 8N E R
(x* = 5.7641, P<0.05). HCC & EAE 1-20(+
7 AEAFIA11.52) mo, o 34k & 35 i AR A7
1119.45 mo, qEHHEAL B TP AL AEA7I14.36 mo,
DLC-1H A IHCC AL A A WM TR
HeA T (P<0.05).

3 19

DL C-14H 0 I S SE D, STl Jiygg 0 il
R AT NG 4K8p21.3-22407 &, 75 NKF
% Mg o R IAE XN B BRI, DLC-1
cDNAAK H7.5 kbl 10834 FEMR 1) 43 T
122 kDaf)—Fi#H, 5 KHpl122 RhoGAP
KA 86% 1 AU, J5 # 2 GT PR 1) sh i,
T RS G TP )3 M 2R ho & (17, Durkin
et al"™ W5 NDLC-1 5/ filp 122[A1%5, i
20 6 4 FE R0 PR P45 5 A Sl G R % D). Ng
et al'"ff DLC- 1K (1 9 41 il & Hh % Y DLC-1
cDNAJG & ILEL B 5 (4] 7 e 48 it i) A=
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Abstract

AIM: To investigate the indications, method
and prognosis of emergency liver resection for
spontaneous rupture of primary hepatocellular
carcinoma.

METHODS: A retrospective clinical analysis
was performed for 58 patients who underwent
emergency liver resection due to spontaneous
rupture of primary hepatocellular carcinoma.

RESULTS: Spontaneous rupture of primary
hepatocellular carcinoma was found in 49 men
and 9 women with a mean age of 56.5 years.
Preoperative CT scan was performed for all
the patients. The postoperative mortality rate
and complication rate were 3.4% and 24.1%,
respectively. All the patients received com-
prehensive treatment, and the estimated 1-, 3,
and 5-year survival rates were 84%, 52% and
46%, respectively.

CONCLUSION: CT scan is essential to estimate
the resectability for patients with spontaneous

www. wjgnet.com

rupture of primary hepatocellular carcinoma. A
favorable prognosis may be achieved by emer-
gency liver resection.

Key Words: Liver neoplasm; Emergency liver resec-
tion; Prognosis; Spontaneous rupture
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Abstract

AIM: To discuss the clinical features, diagnostic
method and surgical treatment of hepatobiliary
cystadenoma and cystadenocarcinoma.

METHODS: The clinical data of patients with
hepatobiliary cystadenoma (n = 3) or hepatobili-
ary cystadenocarcinoma (n = 4) admitted to our
hospital from February 2003 to February 2007
were analyzed.

RESULTS: All the 3 patients with hepatobili-
ary cystadenoma were female. Abdominal pain
and distention were common symptoms. Two
of them had an elevated of CA19-9 level, but
not AFP level. CT scan showed cyst occupying
lesions with separations and calcifications in all
the 3 patients. Mean maximal diameter of the
cysts was 17 cm. All of themunderwent hepa-
tectomy and no recurrence was found after fol-
lowing up for 26 mo. Hepatobiliary cystadeno-

carcinoma was found in 1 male and 3 females.
Two of the 4 cases had an elevated CA19-9 lev-
el. CT scan showed cyst occupying lesions with
separations as well as cyst wall fibrosis. The
mean maximal diameter of the cysts was 13 cm.
Three of them underwent hepatectomy without
recurrence or metastasis after following up for
12 mo.

CONCLUSION: Tumor markers and imaging
findings may help to make early diagnosis and
differential diagnosis of hepatobiliary cystade-
noma and cystadenocarcinoma. Complete resec-
tion is a better choice so far.

Key Words: Hepatic bile duct neoplasm; Cystad-
enoma; Cystadenocarcinoma; Tumor markers
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Abstract

AIM: To systematically assess the diagnostic
performance of MUC1 for pancreatic ductal
adenocarcinoma.

METHODS: A comprehensive search was per-
formed to retrieve relevant studies on detecting
immunohistochemical expression of MUCI in
the diagnosis of pancreatic ductal adenocarcino-
ma. Data on accuracy of included studies were
extracted for further heterogeneity exploring,
statistical pooling and SROC (summary receiver
operating characteristics) analyzing using the
MetaDiSc1.4 software.

RESULTS: Seventeen studies were selected,
with 1363 patients involved. The heterogeneity
(except for threshold effect) was found in these

studies. The pooled accuracy indicators like
sensitivity, specificity, and diagnostic odds ratio
(DOR) were 0.83 (95% CI: 0.81-0.86), 0.63 (95%
CI: 0.59-0.66), and 20.44 (95% CI: 9.53-43.85), re-
spectively. The area under of SROC curve was
0.8879 and the Q index was 0.8185.

CONCLUSION: The meta-analysis indicates a
moderate diagnostic accuracy of MUC1 for pancre-
atic ductal adenocarcinoma. It can be an optional
method in the examination of pancreatic cancer.

Key Words: Pancreatic ductal adenocarcinoma;
MUC1; Immunohistochemistry; Meta-analysis
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