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Abstract

AIM: To explore the expression of Ptch-1 and
Gli, two members in the sonic hedgehog (Shh)
signaling pathway, in gastric cancer AGS cells
after stimulation with Helicobacter pylori (H. py-
lori) lipopolysaccharide (LPS) and cyclopamine.

METHODS: Different concentrations of H. py-
lori LPS were used to stimulate AGS cells for
24 h, and the expression of Ptch-1 and Gli was
assayed by Western blot to find the optimal
stimulation concentration. AGS cells were then
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treated with H. pylori LPS at the optimal concen-
tration for 24, 48 and 72 h, and the expression
of Ptch-1 and Gli was detected by Western blot.
MTT assay was applied to explore the effect of
cyclopamine on AGS cell proliferation, and the
half maximal inhibitory concentration (ICs,) was
calculated. AGS cells were then treated with
cyclopamine at ICy, for 24, 48 and 72 h, and the
expression of Ptch-1 and Gli was detected by
Western blot. AGS cells were divided into three
groups and stimulated with H. pylori LPS, cyclo-
pamine and H. pylori LPS plus cyclopamine for
24 h, respectively, and the expression of Ptch-1
and Gli was then detected by Western blot.

RESULTS: After different concentrations of
H. pylori LPS were used to stimulate AGS cells
for 24 h, the expression of Ptch-1 and Gli was
increased (P < 0.05) and eventually reached a
plateau. After treatment of AGS cells with H.
pylori LPS at the optimal concentration for 24,
48 and 72 h, the expression of Ptch-1 and Gli
was increased in a time dependent manner (P <
0.05). After treatment of AGS cells with different
concentrations of cyclopamine for 24 h, the pro-
liferation of AGS cells was inhibited in a concen-
tration dependent manner (P < 0.05). Treatment
with cyclopamine at ICs5, decreased the expres-
sion of Gli in a time dependent manner (P < 0.05),
but showed no significant effect on expression of
Ptch-1 (P > 0.05). The expression of Ptch-1 in the
H. pylori LPS plus cyclopamine group was sig-
nificantly higher than that in the control group
and cyclopamine group (P < 0.05), but was not
significantly different from that in the H. pylori
LPS group (P > 0.05). The expression of Gli in
the H. pylori LPS plus cyclopamine group was
significantly lower than that in the control group
and H. pylori LPS group (P < 0.05), but was not
significantly different from that in the cyclopa-
mine group (P > 0.05).

CONCLUSION: H. pylori may alter the expres-
sion of components of the Shh signaling path-
way through its virulence factor LPS in AGS
cells. Cyclopamine can inhibit the growth of
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AGS cells by inhibition of the Shh signaling
pathway. H. pylori LPS may play a role by influ-
encing the upstream molecules of the Shh sig-
naling pathway.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Helicobacter pylori; Lipopolysaccharide;
Gastric cancer; Sonic hedgehog; Cyclopamine

Zhou H, Zhang ], Zhang GX, Tai T, Zhou XY, Su ]. Effect
of Helicobacter pylori lipopolysaccharide on expression of
Ptch-1 and Gli proteins in gastric cancer AGS cells. Shijie
Huaren Xiaohua Zazhi 2014; 22(24): 3557-3564 URL:
http:/ /www.wjgnet.com/1009-3079/22/3557.asp DOI:
http://dx.doi.org/10.11569/ wcjd.v22.i24.3557

B

B8Y: @id ) 18R ATE (Helicobacter pylori,
H. pylori)lig % ¥ (lipopolysaccharide, LPS). *R &
Fi:(cyclopamine) 4 5 RILAAE A T B & fmfie
AGSJE, ME#]8% & (sonic hedgehog, Shh)fz
G5 P AKX & GPtch-1. Glitg Ak T4, 5
ot &L

FiE: ()R RREH. pylori LPSYE A FAGS%
224 h, Western blot##IPtch-1. Gli#d &k,
B TR RBORE . A SRR BOR E 4 R A
JA TAGS#af2.24, 48. 72 h, Western blotix#
MPtch-1. Gling & ik; (2)7F BRI &Rt
JATAGS@Ae24 hjg, MTTkAEn s AGSH
Ik &, KAFF F A6 R E(50% concentration
of inhibition, 1Cy). AZREEICYE A AGS4m
f224. 48, 72 h/&, Western blot# Ml Ptch-1 .
Glitg & ik; 3)AGS@MIZIRIG 534, 4 5 A
H. pylori LPS. 3R &Rz, H pylori LPS+3 &
FeVE R AGS4a 24 h, 7 3% FAME AT BB, 2 )
Western blotix %I &8 4m i, Shhiz 5 i@ #4548
X & GPtch-1. Gli#h £k K-FBEATHAN.

ZER: REREH. pylori LPSYEA TAGS %8 e
24 haPtch-1. Glitg &k I8, HEARER
In, FRFHR 5 (P<0.05), &k E]—AF
G, VAT & BREAE A AR R BOR L, 57
RS AGS%m 24, 48, 72 h, Western blot4: &
2%, Ptch-1. Glisg AR # 5, 20 R4R
B (P<0.05); R RIREIRE A A TAGS
f024 hg, MTT4: R B 7 2R B B 5P AGS #9 4745
VB 2R EARFE(P<0.05); VAR B BEIC 1
A AGS %8 124 hJz, Western blot4s R B 7~ %
BF A 69 2E K, Gligy &k B 3R AK, mPtch-149
FERRFEMWEF. H pylori LPS. ZFRE .
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H. pylori LPS+3RE 485 348 A T AGS4m it
24 W&, H pylori LPS+ERE BB AAE A 4049
Ptch-14& A & T xF B L0 R 3R & B 41(P<0.05),
w5 H. pylori LPS#A K%+t 5 2 F; H pylori
LP S+ & B A AF A ZLG ity F K T 24 B2
A FaH, pylori LPS#L(P<0.05), 53R E 4L
Sit & £ 5.

2. H. pylorii@it L7 /) B -FLPSAE% %0
/EgémHLAGSé’JShM’; 5l AR £ B G 6 R
ik, ZRERE VT 38 A3 Bk ShhAz 5 38 440 4] B &
wAGSH £ K. H pylori LPS™ fki8id %@
Shhiz 5 i 2849 L i o F K AEAER.
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ey A XK R T R EMIAGSE, ZLILH.
pylori LPS™ #t.:@ it % Shhfz 5 18 #&-69 _L 75 F
KA, TR T ¥l BB ie A K.
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e Z Mi(lipopolysaccharide, LPS) & [ THEAT 5
(Helicobacter pylori, H. pylori){{135 11X T2 —,
TEH. pyloriBEGAH K 150 H L B 2AE ), #H5T
RN b B 2 5 B A K 2 B il A
pyloriZ THILP SR 55 26 I 20 Jf A0 4 ffa /132 o 25
U6 AR ELAE FH i R AR 1. A8 28 A (hedgehog,
H)EH T 19804 15 45 FHNusslein-VolhardfE H
IR R B, B ME S TR AR AR 3 IR R A,
Rlsonic hedgehog(Shk)~ indian hedgehog(/ah)F!
desert hedgehog(Dhh). Shhis 5B EKTE B il
R B UL R AERFRE L IR 4540 . TR, 1)
RE AP R 4% B LR FEY. 7R £, Shhif ik
ZME A E IR AR OC. IR % (cyclopamine) &
Shhf{& 5 E HIFE BT, 7T 5 2 A i es 20 i
T, TS T A0 i g A= K TE R e, F 7 R
IRy e g & EE 5 20 1 Smol, I FH
Wi Shhfs 5 id i, AEUEME] R4 K. A
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pylorifIShh¥ 5 B R AR B DI, KEZ R HMEXIRA, 7724 h; H LRI P AT mia£BE

BT W oRA. pylorfi&GL%F ShhiE 58 i ) &1k
AR Ve, B EARNLE] AR . LPSYE A,
pylori I EETF R F2—, AligZ 5K it .
AT B AR AR IS, RH. pyloriff)F /]
K72 —LPSYE NI 1, ¥R H. pylori LPS
XF 9 40 RS hhE 5l 26 A2 15 7= AR fomm, LS
ELJF A FH JE % S e 44t B Sh {5 5 168 3% 1Y) 5

1 MRRSA

1.1 #H HEAWAGS. A pylori#FFkSS1H
L5 N R e v A RBHm g s B4 2 i 5 36 1
Sigma/A#]; Ptch-1Hu/&M4 FH 3£ Ecell signal A 7,
Glipuik I H £ [ESanta Cruz/s &); BEMEEE (me-
thylthiazolyldiphenyl-tetrazolium bromide, MTT)
V6 R LA R R R A R A A,

12 7%

1.2.1 H. pylori®g 33~ T A5, 37 CHEFE,
PR A6 PN 8O D R R K DLERFR IR, SRS
P A5 NS0, CO,v NLIRI B2 B0 5 N
5%- 10%- 85%. H4 P& FhFefp T EH40 LL M35 77 4k
I 0% I i 41 4 2 1) 85 5% J5 7E48-72 h, &2 H
WEREE IR, B IR 4 P R 22 i 100 ) 5 PH .
1.2.2 H. pylori LPS# & ZHLuo 5" (14 ;
IKIFIREVHAH. pylori LPS, 45075 LiZiE st
WEEER, IF B IS H AR 5 290.87 pg/mL.

1.2.3 B EMmMBAGSH =5 HME I AGSYI
J&, S PEDMEME; 753, F37 °C, 5%CO,
WEAERE IR, 2024 WK, A K EE S L
70%-80%3 75 L JEC 1l I A& AX.

1.2.4 28 a3 si R 5 MM (MTT) % KAk T35
ARG, AR E 6L IR, BRI
200 pL, ¥7%12 him, FEEFERFRE, 25
200 pLAFERERERZ(S. 104 15, 20, 25,
30~ 35 40 umol/L), [FJR AR & 4 BH 14
X B2 DA K SRS FR 54 1 TG A G S4H i i %
FL, H53724 hJE, JIAS0 pL 1 X MTT, £55%4 h,
FLIIAT50 pL— HEEE AR, PR RIR 10 min,
BB NN AL, EEIIK, BRI AR IIAA 4o oy
AL A FL RO BE (A B, THERE . ] 2
= (BT R FLA B2 B LA R y/(BA P R4
AMH) X 100%. ProbitlEl A5 i+ 543 H I e
B FE (50% concentration of inhibition, ICs).
1.2.5 Western blotik | &2 Ptch-1. Gli%k &K
Fo o (1)FAGSEHM 3 A524, 435S mL
ANFIREEH, pylori LPS(1+ 5+ 10+ 20+ 40 pg/mL),
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1RH. pylori LPSHEAERIFHRIE 7> HITEFAGS
4if24. 48, 72 h; HREJEIC, /3 HIEHAGS
24, 48. 72 h; HAGSAME 34, ¥R E
A 78 75 £960%-70%35 TR, 43 mA
H. pylori LPS(EAERIHIKEE). HFEFLIC, H.
pylori LP SRR )+ ERLIC,, I
XA, T-7124 h; (2)Western blotik &l %21
Ptch-1. Gl /KT Bk & Az,
N 2R, 19204 H A4 E), Bradfordik
BEAT R IR EENE . BCHI10%M) 7 B, S%H4
I, 347 SDS-PAGESE LUK F2IBL, 5%IBiNE W)
WA R R A2 hE, IMARERE —Hu4 C, i
), TBSTELE3 G I 9, Zi N R% S
2 h, TBSTEEHE3 X, SR FHECLE W 5, GIS#E
1 UG o b1 R G HEAH I 43 BT AL 2.

FiTEE AR S EIE Fmean £ SDERIR, £
ZFL1A] L35 R FH WA 5540 56 43, 199 20 TR) 7 74 L
B FHAG I 50 M, SPSS17.0% M3k 47 Bdm Ab 2 K
KT, P<0.05 N2 A G L.

2 4
2.1 H. pylori LPSE M & H AWy AKIESEHUH 1
H. pylori LPS/KAH, Z3N75 LLIIEIE IS N 8 2,
W N90.87 ug/mL.
2.2 H. pylori LPSH| % & %28 it AGS24 hJs West-
ern blot% & Western blot4 R 27, H. pylori LPS
1. 5. 10, 20, 40 pg/mL%yHI{EFH 40
AGS 24 h/i5, Ptch-1. GliFJZRIE LB LT 5=
(P<0.05)(31), HEEEWRESE N, Ptch-1. Gl
FIRBWT L, B HISE S ED.
2.3 H. pylori LPSH# % /& 40 FLAGS 24, 48,
72 hJ& Western blot#s % AN[FKEEH. pylori LPS
YEF T AGS 24 hffJWestern blot %7~ [ & W J5 T
7, Ptch-1. GLIIRIEZE T &, “FaH py-
lori LPSYKFE N20 png/mL, PASLIRFEEAE N i L
BB

Western blot4h 527K, H. pylori LPS 20 pg/mL
YEFHTAGS 24. 48. 72 h)5, Ptch-1. Glif#%
kE TR (R, K2), HBEE R ) E
K, Ptch-1. GLIERIEZEET T, 5 AR A6
(P<0.05).
2.4 AR B & ILAGS 24 h MTT4 R MTT
K25 5 R, 5-40 pmol/LAHR B e %t B s 4 i
AGSYIHMHIER, HBEE A R385, $0HffE
FHIZ BTG58, SR FEHE(P<0.05)(33). Probit[H]

Ma % i it RT-
PCR. JBfide i
B %o A AT
FExF560) § ik
A A # 47 Shh.
Gli# m & 3,
Shh. Gli#y &L
| g A
Ft &, $L.9A Shhiz
S AER REA
P ARE.
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H. pylorBs 28R

paric] Ptch-1/B-actin Gli/p-actin
IRH 0.598 +0.025 0.503 + 0.046

24 h 0.701 +0.043" 0.709 + 0.067°

48 h 0.795 + 0.066° 0.867 + 0.038"

72 h 0.803 + 0.028" 0.906 + 0.033"
PIE r=0953,P<0.05  r=0.963, P<0.05

(ug/ml) Ptch-1/B-actin Gli/B-actin

0 0.139+0.078 0.107 +0.065

1 0.304 +0.045° 0.265 +0.070°

B 0.432 £ 0.063° 0.404 + 0.054°

10 0.575 + 0.054° 0.589 + 0.067°

20 0.705 £ 0.073° 0.711£0.071°
40 0.718 +0.064° 0.716 +0.078°
PE r=0.833, P<0.05 r=0.824, P<0.05

°P<0.05 vs WIRZE. H. pylori: WA NEITE; LPS: IE354E.

A LPSIK R (ug/mL)
0 1 5 10 20 40 p,

pactin () D e SN - e i3
Gi e s S G & ./
Peh-1 o g S0 9 - B 5

B (.9 —— Ptch-1/p-actin
08F ™ Gli/p-actin
0.7+
0.6

5 05)

20041

Xo3r
0.21
0.1
0.0

0 1 5 10 20 40
HAl ME AT EELPSHEE (ng/mL)

B 1 RNEREEZHEIERFAGSHIE24 hiSWestern blot
458, A: Western blot; B: 45 IHE. LPS: [5 24,

A5 Hr i 54 IR ELICS,2922.281 pmol/L.

2.5 REAER B fE 2 ILAGS 24, 48, 72 h)g
Western blot25 & PAFAELIZICS, 22.281 pmol/LAE
T BREMBAGS 24, 48, 72 hiF, GliIZEIA
BN IR B A, LR B T K, GLFIZRIA IR
HURAR, S AR P (P<0.05), T3 AR
24, 48. 72 hJ5Ptch-11KIE 5x AR A Gt
57 73R4, E3).

2.6 H. pylori LPS4. 3 &8, H. pylori
LPS+3R & 28 4] R & 20 ILAGS 24 hJz West-
ern blot% R H. pylori LPS 20 pg/mL. ¥ )%
22.281 umol/L+ H. pylori LPS 20 pg/mL+3 2
[1£22.281 pmol/L4r HIYEH T AGS 24 hJ5 West-
ern blot% ;R IR, H. pylori LPSAE 4 Ptch-1.
Gliff1 A = T X B 2H.(P<0.05); PR 1E 41
fIPtch-15R1k 5XT A TG it % 2 7, MGl
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°P<0.05 vs NHBLE.

LPSIKEE 20 pg/mL
1 2

0 3 pa
Gli w— . 70
Pch-1 g WS S S 155

2 PBE2%E20 ng/mLYETAGS 24, 48, 72 hig
Western blot458. 0: XfHBZH; 1: 24 h; 2: 48 h; 3: 72 h. LPS:
IEEZ

FIEE T XA (P<0.05); H. pylori LPS+
RcBk & E A MPteh- 13818 5 T X IR KA E
iz 41 (P<0.05), T 5LPSAL M L LG it 2 R,
H. pylori LPS+¥ IR &1 HA MGl & &
T X HEZH K LP SHL(P<0.05), 15 38 B 20 %
Bk ¥ 2R GRS, EA).

3 1L

H. pyloritH F & s 5 WA RGP 5 2
—, AR R HEE. BEME
ZH R O 1t Ik B 2H 20k TR0 55 BV Ak T
MEZERBEHE 7, CHEZRHEA. ki, T
MATEH. pylorilEIZiE50%. 19944t T
A A0 A B iE T 7L (International Agency
for Research on Cancer, IARCYEH. pylori%| N
HKEE | K80 RS, LPSREH. pyloriif1 5 11K
T2 —, BHNTFRWNEYZEN, fEH. pylori
YL L H. pyloriF I h it E2AE . AW
KWH pylori LPSHEAN T2 Fhdll R -1 F1k
IR TR, an A4 & 1B(interleukin 1P, IL-
1B)~ IL-8 KM IABEIN o5, AT
MR L. InnocentiZ5" VR B HI A, pylori Al
H. pylori LPSHI L& Az 40 ), 7175
S AR ) 4 R 2 T E A DR FITL-8 R 7K - J L
—FEE. $27RH. pylori LPSW] fg 2 fd vp ki 4
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x® 3 REAXREARERIERTFAGSTHERMGIR (r =
8, mean = SD)

HERRE (umol/L) AR (%)
5 5.263+0.307
10 12.133+1.203
15 27.195+0.616
20 40.988 £ 0.921
25 50.785+ 1.355
30 67.548 +0.470
35 81.955 + 0.624
40 86.960 + 1.938
PE r =0.996, £<0.05

= 4 ERRIEFAGS 24, 48, 72 higWestern blot5 R

4R Ptch-1/B-actin Gli/g-actin
WigH 0.523 +0.054 0.604 +0.012
24 h 0.450 + 0.020 0.398 + 0.048°
48 h 0.468 + 0.036 0.207 +0.039°
72 h 0.457 +0.078 0.079 +0.022°
PE r=-0.701,P>0.05 r=-0.995, P<0.05

2P<0.05 vs WIRZH.

&R 5 BBIEATFAGS 24 higPich-1. GIiEBBENREA

DR Ptch-1/p-actin  Gli/p-actin
WRA 0.513+0.035 0.576 +0.065
H. pylori LPS 20 pg/mL  0.705 +0.082° 0.752 +0.028"
AEER%22.281 umol/L 0.488+0.077 0.367 +0.059°
H. pylori LPS 20 pg/mL  0.698 = 0.049% 0.393 + 0.057*
+IAEBAZ22.281 umol/L

¥P<0.05 vs NIRZE; °P<0.05 vs PRERREE; °P<0.05 vs H. pylori
LPSAH. H. pylori: U IRITE; LPS: [E22HE.

JfUAE B RN R 2R IR AR, 1T 3 BRI AR E 1
JRK 2 —. AT W, LPSYENAH. pyloriffi#E /1T,
TEH. pylorifl RIEFRIRIKI KA R R E
BAER.

HIfE 5 A (Hedgehog) [ 5 M B 7E N ZRALHR
KA LR E R A R ik, IR E
EATIEH . Hedgehog F A & 3/ A P55 [A],
R: Shh IhhAR\DhA, 34 ShhfE 5 JH B AEARLE
BSR4 M A it s mEER". Shh
{5518 % 0] 4] B 52 18 9 Shh-Ptch-Smo-Glifs 5
H, FE WSS EEShhECA. BRER
ZARPtehFl ) — B IR 8 IS mo LA AL T i i s K]
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IAEE 22.281 umol/L
0 1 2 3
racn W . —
Pch (N - - _—

3 IRERR(22.281 umol/LIWERAGS 24, 48, 72 hig
Western blot £5%. 0: XB4H; 1: 24 h; 2: 48 h; 3: 72 h.

kDa
43

m 0.9 1 O Ptch-1/B-actin
£ 0.8 | W Gli/p-actin

?ﬁ( /B

K07}t

% 0.6 |
705
(el
o4+t
1

wg 0.3 [
24

Eﬂ 0.2
%«j\ 0.1r
7 0.0

1 2 3 4

4 Gli, Pich-1BB 5B-actinfREDHTBILLE(RBIF
FBAGS 24 h). 1: XJHEZH; 2: A pylori LPS 20 pg/mL; 3: IR
fii 22.281 pmol/L; 4: H. pylori LPS 20 pg/mL+IREH#22.281
umol/L. H. pylori: BT TNEAT B LPS: 524,

TGUEAAR™. 4ShhRAEER, Shhiitik s
P5 R 1 S2 AR Pteh 45 5 5, fillR 1 PtehX Smol 4l
], Smoik NPT 1, SIR4HM NG 51 %,
T TG, GLA KA AN 4% A,
Ja AL (1) 5%, FE4RM 71 ) Hedgehog(E 5 1%
BRI, AR AR R B
WEFC R BT FERT S R . AR . i
S LR SR IR B S K I Hed geho g f5
5 R A AN R R FE IR 3 5 4L, $27<Hedgehog
FoEsss 72BN KL S K.
SR B2 W AR T BoR CATA BRI
W, B A A S SR I B R R
BEER AR ER =N 2B, ZHEME
TEARGER. RIEWMR K Hedgehogls 5 i@
() S W 5 B e IR R A AR SRR A AR )
(IR, Ohta§P VR ILTE B br A, 8/14471E
ShhiffmRIE, & &l € i 23 F Shh2 s 55 4
ZUN12.81%, JFEREFRISM B w4 M bk(AGS.
MKNI1. MKN7. MKN45., MKN74)+ 3% 8
Shhit) 7%k, HRAHShhirikHEHedgehog
GBI, BRI SFh AN A K. MaZE PR T
K IN, Shhiz F i@ %1 B 4R b Rk T+ 5. Ber-
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man®5 1 — RS RE RS20 BoR, 6FF AR H
FEANL R R TR #IShh Ptech X Glif)FR k.
Yoo%5 PIE B4k B g 4l i R IS hhif R ik 5
BRI 0 AR B 2 U O, A I A R I PRl
B /N BB AL T, ShhiRib il # ) A e T
ShhAFRILH, $H/~Shhrl fili B i %, DL Rt
i /RShhlg B R EREAHUIK R, Lee
SOV T R I, FEH. pylori & Ge 1) B, Shhik
KB BT, B AT R A0 2 P T oK
Schumacher: B 72 & W, ShhFE DR b /N B,
TEIRGLH. pylori 6 mo /5 AR A K& E K, T
Xt YL, pylori 6 mola H B #0E v, #E
NH. pylorri&4e 5| #E I ShhiE 5 i i AH O & [
FILTRE R B RN CEE. Bt aT DLHEN, A.
pyloril&YL 50 BE &l 1T 5] AL ShhiF 5 i i AH O
A R R A TR B R AR R, (A
] s 25 77 K 73 RS hh 5 5 3 2% A 5% i R 1)
FIERABUAIRAHE. YangZ 0 F0AE 5L,
FERT /NI B B 4 41 B L P S RE S M Shh ) 3%
ik, bk, BATEN, LPSTENA. pylori(t)—Fh &
BRI JFF, ATRER — i AR ke R .

AW FHANFRE A pylori LPSTER T
B I AGS 24 h, Western blot 45 R42/RH. py-
Jori LPSYER JGPtch-1. Glif3R 1A N (P<0.05),
HEEE W R w, Ptech-1. GLIFIRILIZHIY =,
e Ja HPLE 6 1, BT & 09 d AR
WRE, CAEHERIBEIR FEIH. pylori LPS4y 7 4E H
FAGS 24. 48. 72 hja, Ptch-1. GlifIFRix#K
xof HEAEL 8 o, Lt o B ) R B K, R0 R T vy
(P<0.05), S FIMREITE. A S0 45 BILRH. py-
JoriT] BRI LP S/ M 51 #2S hhidh i 4H 0% £
FI I FRIA Ak, (R L R 3 — B 7. B
BRPH. pylori LPSREIE T TLR2HITLR SHELE4H
Hu% A FxB((nuclear factor-kappa B, NF-kB), M
1 51 162 2 Fh 4 i K1 1) & BORUBE . Nakashima
2 IINF-k BRIShAFRE N RIA 2 IE M 5%, #
NF-xBJ5 8805 15 5 Shh ) id 3Rk, S Shhfs
SIE S EOE, #7ALE BTN F-«B, Shhid ik
M2 B 4H]. $7n B AP Shhif) = Rk,
HAHUHI AT e A, pyloriE i S EEIE TR L
A, NF-xB1% & Shh ) FE UCGH A5 R BRATTAT
CMRBH. pylori LPSEEHIINF-xB 5| EShhif &
Fik.

M ENERE SHedgehogls 5B B 1 I8 7y
TSmofE AL A, LA M SRR, M
%8 AR PE, SEShhiE 58RI, A
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SEIGMT TS LR IR T B A G S 1
M, ELBE VA B A3 I0, Hf 4 2 T 1 i,
LR PR (P<0.05). MTTHIE SZFF B 0] LA
il 3 e 40 P A G S B, 1717 HA B e 0 A2 e
S i A2 0ot 4 L8 R 7 A A S B
ik, BATHEAT T HI8 HIHR T

AHFFLH, Western blot4E B oR, 422.281
umol/L¥ e E H B A GSJa, Ptch-11
RIETLW B, MGHIIFRIE T, HEE
FHBSF 8] F0 S K, 30 387 B ARG, 2 s ) A4 At 2
(P<0.05). F B PR T ez 40 il 5 4 200 A= 4 mT R 2
I I S hhi % (0 A . (EER EL IR T R FH
WiHedgehog(5 5 ik, & i H HAMBTE M
i JeE AL 1) B AR PR 0, A7 5 i3 — 20 BRI

KW FAE A, pylori LPSTEH TAGS)E,
Ptch-1. GLIRIEI N, MM ERAER S, Gl
FIL TP, Pteh-11RIA LA B2 57, FIIRA]
HBE— BRI T AT T R R AR FH T A G SE
Ptch-1. Glif)2e4k. &5 REW, H. pylori LPS+3
ELRE I A E F 2P teh- 1 130k & 1 X B2 AR
B4 (P<0.05), T SLPSULK A Giit - 757, Bk
A VE A GIAE T X B 2H R LPS4(P<0.05), 1
SR ERABA G 2R SRR, pylori
LPSHI{EFIAL 5 T BEESmobd b, (HABFEHE—25
it

AHFFCUESE, H. pylori LPSIEF TAGS)G
A5 2Shhi@ & FPtch-1. Gl A MFERIX, M
Ptch-1. GliffI=FRIA ] RES B TS A 0%, 1
WARWTH. pylori LPSERI T %@ B HbLH 6 B
S (R T YR AE A B A L A B fh 4 ) e 39
J P A A T A A I ] Sh i % 5 T, 2 —
Pl 72 I PURT IR 259, (B3R LG 2 N T
Il PR3& 75 B2 3E4T 2 07 TH I 0E 78, (AR A A5 A1
BRI

M2, R FIRR, H pyloriiBid H5 /1A
TLPSAERS 21 B HE 41 L AGS IShhfs 5 i % AH
REARFRIE. B EE A6 Shhis 58 2
0 BRI AGSIHIE K. H pylori LPSH fEiE
L RN Shh(E 5 I8 B [ 0o T R AR .

4 2R

1 Slomiany A, Piotrowski J, Slomiany BL. Sucralfate
counteracts the inhibition of gastric mucosal mucin
receptor by Helicobacter pylori lipopolysaccharide.
Scand ] Gastroenterol Suppl 1995; 210: 77-81 [PMID:
8578214]

2 Niisslein-Volhard C, Wieschaus E. Mutations affect-
ing segment number and polarity in Drosophila.

2014-08-28 | Volume 22 | Issue 24 |



G2 5 WM SRR BREARERBEDESEIPERESPch-1. GINRIEAREX

3563

10

11

12

13

14

15

16

Jaishideng®

Nature 1980; 287: 795-801 [PMID: 6776413]

Kim JH, Choi Y], Lee SH, Shin HS, Lee 10, Kim
Y], Kim H, Yang WI, Kim H, Lee YC. Effect of He-
licobacter pylori infection on the sonic hedgehog
signaling pathway in gastric cancer cells. Oncol Rep
2010; 23: 1523-1528 [PMID: 20428805]

McCarthy FR, Brown AJ. Autonomous Hedgehog
signalling is undetectable in PC-3 prostate cancer
cells. Biochem Biophys Res Commun 2008; 373: 109-112
[PMID: 18544338 DOI: 10.1016/.bbrc.2008.05.169]
Ma X, Chen K, Huang S, Zhang X, Adegboyega
PA, Evers BM, Zhang H, Xie ]. Frequent activation
of the hedgehog pathway in advanced gastric ad-
enocarcinomas. Carcinogenesis 2005; 26: 1698-1705
[PMID: 15905200]

Luo YH, Yan ], Mao YF. Helicobacter pylori lipo-
polysaccharide: biological activities in vitro and
in vivo, pathological correlation to human chronic
gastritis and peptic ulcer. World | Gastroenterol 2004;
10: 2055-2059 [PMID: 15237433]

Fock KM, Ang TL. Epidemiology of Helicobacter
pylori infection and gastric cancer in Asia. | Gastro-
enterol Hepatol 2010; 25: 479-486 [PMID: 20370726
DOI: 10.1111/j.1440-1746.2009.06188.x]
Schistosomes, liver flukes and Helicobacter pylori.
IARC Working Group on the Evaluation of Car-
cinogenic Risks to Humans. Lyon, 7-14 June 1994.
IARC Monogr Eval Carcinog Risks Hum 1994; 61:
1-241 [PMID: 7715068]

Bhattacharyya A, Pathak S, Datta S, Chattopadhyay
S, Basu J, Kundu M. Mitogen-activated protein
kinases and nuclear factor-kappaB regulate Helico-
bacter pylori-mediated interleukin-8 release from
macrophages. Biochem | 2002; 368: 121-129 [PMID:
12150710]

Innocenti M, Svennerholm AM, Quiding-Jarbrink M.
Helicobacter pylori lipopolysaccharides preferen-
tially induce CXC chemokine production in human
monocytes. Infect Immun 2001; 69: 3800-3808 [PMID:
11349045]

Kim TH, Kim BM, Mao J, Rowan S, Shivdasani RA.
Endodermal Hedgehog signals modulate Notch
pathway activity in the developing digestive tract
mesenchyme. Development 2011; 138: 3225-3233
[PMID: 21750033 DOI: 10.1242/ dev.066233]

Cayuso J, Ulloa F, Cox B, Briscoe J, Marti E. The
Sonic hedgehog pathway independently controls
the patterning, proliferation and survival of neuro-
epithelial cells by regulating Gli activity. Develop-
ment 2006; 133: 517-528 [PMID: 16410413]

Sherman AE, Zavros Y. Role of Sonic Hedgehog
signaling during progression from inflamma-
tion to cancer in the stomach. World | Gastrointest
Pathophysiol 2011; 2: 103-108 [PMID: 22180844 DOI:
10.4291/wjgp.v2.i6.103]

Katoh Y, Katoh M. Hedgehog signaling path-
way and gastric cancer. Cancer Biol Ther 2005; 4:
1050-1054 [PMID: 16258256]

Zhang ], Lipinski R], Gipp JJ, Shaw AK, Bushman
W. Hedgehog pathway responsiveness correlates
with the presence of primary cilia on prostate stro-
mal cells. BMC Dev Biol 2009; 9: 50 [PMID: 19811645
DOI: 10.1186/1471-213X-9-50]

Olive KP, Jacobetz MA, Davidson CJ, Gopinathan
A, McIntyre D, Honess D, Madhu B, Goldgraben
MA, Caldwell ME, Allard D, Frese KK, Denicola G,
Feig C, Combs C, Winter SP, Ireland-Zecchini H,

WCJD | www.wjgnet.com

17

18

19

20

21

22

23

24

25

26

Reichelt S, Howat W], Chang A, Dhara M, Wang
L, Riickert F, Griitzmann R, Pilarsky C, Izeradjene
K, Hingorani SR, Huang P, Davies SE, Plunkett W,
Egorin M, Hruban RH, Whitebread N, McGovern K,
Adams ], lacobuzio-Donahue C, Griffiths J, Tuve-
son DA. Inhibition of Hedgehog signaling enhances
delivery of chemotherapy in a mouse model of pan-
creatic cancer. Science 2009; 324: 1457-1461 [PMID:
19460966 DOI: 10.1126/science.1171362]

Mizuarai S, Kawagishi A, Kotani H. Inhibition
of p70S6K2 down-regulates Hedgehog/GLI
pathway in non-small cell lung cancer cell lines.
Mol Cancer 2009; 8: 44 [PMID: 19575820 DOI:
10.1186/1476-4598-8-44]

ten Haaf A, Bektas N, von Serenyi S, Losen I, Ar-
weiler EC, Hartmann A, Kniichel R, Dahl E. Expres-
sion of the glioma-associated oncogene homolog
(GLI) 1 in human breast cancer is associated with
unfavourable overall survival. BMC Cancer 2009; 9:
298 [PMID: 19706168 DOI: 10.1186/1471-2407-9-298]
Jemal A, Bray F, Center MM, Ferlay ], Ward E, For-
man D. Global cancer statistics. CA Cancer | Clin
2011; 61: 69-90 [PMID: 21296855 DOI: 10.3322/
caac.20107]

Ohta M, Tateishi K, Kanai F, Watabe H, Kondo S,
Guleng B, Tanaka Y, Asaoka Y, Jazag A, Imamura
J, Jjichi H, Ikenoue T, Sata M, Miyagishi M, Taira
K, Tada M, Kawabe T, Omata M. p53-Independent
negative regulation of p21/cyclin-dependent
kinase-interacting protein 1 by the sonic hedgehog-
glioma-associated oncogene 1 pathway in gastric
carcinoma cells. Cancer Res 2005; 65: 10822-10829
[PMID: 16322228]

Ma XL, Sun HJ, Wang YS, Huang SH, Xie JW,
Zhang HW. Study of Sonic hedgehog signaling
pathway related molecules in gastric carcinoma.
World | Gastroenterol 2006; 12: 3965-3969 [PMID:
16810741]

Berman DM, Karhadkar SS, Maitra A, Montes De
Oca R, Gerstenblith MR, Briggs K, Parker AR, Shi-
mada Y, Eshleman JR, Watkins DN, Beachy PA.
Widespread requirement for Hedgehog ligand
stimulation in growth of digestive tract tumours.
Nature 2003; 425: 846-851 [PMID: 14520411]

Yoo YA, Kang MH, Kim ]S, Oh SC. Sonic hedgehog
signaling promotes motility and invasiveness of
gastric cancer cells through TGF-beta-mediated
activation of the ALK5-Smad 3 pathway. Carci-
nogenesis 2008; 29: 480-490 [PMID: 18174246 DOI:
10.1093/ carcin/bgm281]

Yoo YA, Kang MH, Lee HJ, Kim BH, Park JK, Kim
HK, Kim JS, Oh SC. Sonic hedgehog pathway
promotes metastasis and lymphangiogenesis via
activation of Akt, EMT, and MMP-9 pathway in
gastric cancer. Cancer Res 2011; 71: 7061-7070 [PMID:
21975935 DOI: 10.1158/0008-5472.CAN-11-1338]
Lee KM, Lee JS, Jung HS, Park DK, Park HS,
Hahm KB. Late reactivation of sonic hedgehog by
Helicobacter pylori results in population of gas-
tric epithelial cells that are resistant to apoptosis:
implication for gastric carcinogenesis. Cancer Lett
2010; 287: 44-53 [PMID: 19540662 DOI: 10.1016/
j.canlet.2009.05.032]

Schumacher MA, Donnelly JM, Engevik AC, Xiao
C, Yang L, Kenny S, Varro A, Hollande F, Samuel-
son LC, Zavros Y. Gastric Sonic Hedgehog acts as
a macrophage chemoattractant during the immune

2014-08-28 | Volume 22 | Issue 24 |



3564

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

20146E8F288 £822% ££24HA

Jaishideng®

27

28

response to Helicobacter pylori. Gastroenterology
2012; 142: 1150-1159.e6 [PMID: 22285806 DOI:
10.1053/j.gastro.2012.01.029]

Yang Y, Li Q, Deng Z, Zhang Z, Xu ], Qian G, Wang
G. Protection from lipopolysaccharide-induced
pulmonary microvascular endothelial cell injury
by activation of hedgehog signaling pathway. Mol
Biol Rep 2011; 38: 3615-3622 [PMID: 21110116 DOI:
10.1007/511033-010-0473-8]

Smith MF, Mitchell A, Li G, Ding S, Fitzmaurice
AM, Ryan K, Crowe S, Goldberg JB. Toll-like recep-
tor (TLR) 2 and TLR5, but not TLR4, are required
for Helicobacter pylori-induced NF-kappa B activa-
tion and chemokine expression by epithelial cells. |

WCJD | www.wjgnet.com

29

30

Biol Chem 2003; 278: 32552-32560 [PMID: 12807870]
Nakashima H, Nakamura M, Yamaguchi H, Ya-
manaka N, Akiyoshi T, Koga K, Yamaguchi K,
Tsuneyoshi M, Tanaka M, Katano M. Nuclear fac-
tor-kappaB contributes to hedgehog signaling path-
way activation through sonic hedgehog induction
in pancreatic cancer. Cancer Res 2006; 66: 7041-7049
[PMID: 16849549]

El-Zaatari M, Tobias A, Grabowska AM, Kumari R,
Scotting PJ, Kaye P, Atherton ], Clarke PA, Powe
DG, Watson SA. De-regulation of the sonic hedge-
hog pathway in the InsGas mouse model of gastric
carcinogenesis. Br | Cancer 2007; 96: 1855-1861
[PMID: 17505514]

ik WE W 1EEA

2014-08-28 | Volume 22 | Issue 24 |



Jnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

‘ ‘ ‘ 24>

97771009°307056 N“H

© 2014 Baishideng Publishing Group Inc. All rights reserved.




