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Abstract

AIM: To investigate effects of lactobacillus
bulgaricus (LBG) on the levels of phosphorylated
p38 mitogen-activated protein kinase
(P-p38MAPK) and apoptosis index (Al) in
gastric cancer cell line SGC-7901 treated with
lipopolysaccharide of H pylori Sydney strain 1 (H
pyloriSS1-LPS).

METHODS: Human gastric cancer cell line
SGC-7901 was treated with H pyloriSS1-LPS at
the concentration of 2.5x10° 2.5x10*% 2.5 x10°
EU/L, respectively, after pretreatment for 1 hour
with 10 umol/L SB203580 (blocker of p38MAPK)
or 1x10"” CFU/L LBG. The level of P-p38MAPK
was analyzed by immunocytochemistry after 2
hours of H pyloriSS1-LPS treatment. The cell ac-
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tivity was detected by MTT assay after 4, 5 and 6
hours of treatment, and the apoptosis was mea-
sured by flow cytometry at the 6™ hour.

RESULTS: H pyloriSS1-LPS inhibited cell activ-
ity (0.164 + 0.028 vs 0.622 + 0.068, P < 0.05) and
up-regulated the level of P-p38MAPK (79.771
+ 1.424 vs 4.075 £ 0. 135, P < 0.01) and Al value
(10.000% = 0.510% vs 4.175% = 0.206%, P <
0.05) in a dose-dependent manner. The level
of P-p38MAPK and Al value in SGC-7901 cells
were not significantly different between LBG
pretreatment group and the controls, and the
cell activity and Al value were not markedly
different between SB203580 pretreatment group
and the controls.

CONCLUSION: H pyloriSS1-LPS may induce
the apoptosis of SGC-7901 cells by activating the
phosphorylation of p38MAPK, while LBG can
prevent H pyloriSS1-LPS-induced apoptosis of
SGC-7901 cells by inhibiting the phosphoryla-
tion of p38MAPK.
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— . SGC-7901 WA E%hﬁi%}ﬁ(i)ﬁf‘%’& wi) Fmtron
(0.16440.028 vs 0.622+0.068, P<0.05), biotechnology 2~ 7] A7), LPS & sl 71 £ %
, (10.000%+0.510% vs 4.175%+0.206%, ~H--HFUHERIKE FRE A R SB2035800 H
MAPK P<0.05) P-p38MAPK (79.771  WRAED(Alexis A H]). FiP-p38SMAPKHLAIN H
+1.424 vs 4.075+0. 135, P<0.01), He N 22 F(Cell Signaling 22 7 577), A RIIN;
; LBG SRR (streptavidin, SP)VE G Ak 2457 220 B
P-p38MAPK . SB203580 R A ).
12
in. , 1.2.1 SGC-7901 AL RN, B
A P lor SIS S . WHEA2S e, B K (100 mL RPMI
LBG  H pyloriSSI-LPS ? | IR, IAI00 KUL TG4 100 me/LEE;
H pyloriSS1-LPS R, I NEILE 5100 mL/LIK I T
P-p38MAPK. 50 mL/L CO,M37°CAIEFaAM b1 55, 4148 h
Bk, ALK R 55 470%-80% 5 IRl
X1 ; ; s RIS AEAR.
SGC7901  ;p38 ; 1.2.2 LBG AR R I RS,
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RSN R R H pylori& e i S H
RIS S A ML T, ST 59 65 B R T R, {2k
BAR Bt AL, 8N JE LR g
TR, AR ) ZE 4R T 2t B b e e
ARAZEE H B, S8 0 A T e T DRSS i [ MR T AT
T JIEZ M (lipopolysaccharide of Helicobacter pylorr,
H pylori-LPS) X Hpild | BEEAEH], Ath = S0 o
p3SMAPKIH ¥, “EpP-p38MAPK, il S H %
b R i R T T R, SR
e RE B B ANHIA pylorif A KA . R e H
MR REE S, TWHH pyloriids S I L F
FIGRES PO A . AFZ, B TR L3156 T3
W AT o 2 75 GEBH I EH pylori-LPSX B &G L iz 41
JL R 5 S A TR B R GE . AR B R
TEARSMAL, W FLBGE S RN HIH pylori-LPS
53 REE S 40 2 B K p38MAPK R
g e = b Pk i /R .

1 RF0TSE
1.1 H pyloriSS1, LBGJ N i b 2 4

MRS 137 CRlfir 1% 5724-48 h; HEMRS
W, 5000 r/miny.0»10 min, 7 3%, PBSE &,
Eb s PRI EE 21X 10" CFU/mL, 5000 r/mins
210 minPEEPIIRG, 555 FLATRPMI640 5 &,
JHLBG# .

1.2.3 H pyloriSS1 AR R A2 95 R
J5, BT EH pylorifUAARREFREE 0N = £
B, AR R A 7550 mL/L O,.

100 mL/L CO,f1850 mL/L N, A&, & TR
DA T37°C R, 21100 r/mindls % 557748 h.
1.2.4 H pyloriSS1-LPS SER1.2.3%
)5, WHERAR R, 4CF, 10000 g B0
10 min, 7 B35, B3 U0E w D 8 i v &
w2 Y B T SR IR B . H,O,fil
il S SE AT 1R AR A RO S8 5, 1 e N H pylord,
HJ5 2 L P ST IR & 1t ] A, WASH
pyloriSS1-LPS 5.

1.2.5 H pyloriSS1-LPS Z M LPS
SE S A IR G Ul 5B, O BE T vk H
HLEaiRPMI1640FBH pyloriSS1-LPSJE, K15
ANFR FELPS T AR

1.2.6 1 mg
SB2035803% 1133 uL DMSOH, 420 000 umol/L,
FH HL4ERPMI1640%41 © 2000F7%%, 410 pmol/L
SBLAE. K H3-4I5 724 M, RS, 4
R T964LMR . NALBR(A & @8 ). 6 cm
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IR, B59724 b, #H gERRR P24 hG
HEATSLE. 4 ok NCALCH IR, AT AT Filih B
T e, 5 0% A5 AL I IR 00 e S 56 5 )
LPSI1ZH. LPS241 K LPS3ZH (340, T1ipr
H pylori SS1-LPSI) T AEME /3 42.5X 10°, 25
X 10’1250 10 EU/L). LBG-LPS141. LBG-
LPS241 X LBG-LPS341(M340 ', FIALBGH K
TALFEAN 1 WS, FiAE A pylori SS1-LPSTT4,
TAEWE SS9 42.5X 10°, 25X 10°H1250 X 10°
EU/L). SB-LPS14l. SB-LPS24 & SB-LPS34]
(W34, FIRSBLAEM AL PN b5, AL
HH pylori SS1-LPST-Til, TAEWRE S M2.5X
10°, 25X 10°F1250 X 10’ EU/L).
1.2.7 MTT LPS1, LPS2 )XLPS3,
SB-LPS1, SB-LPS2 }SB-LPS37% 413114 h,
5 hf16 h, &6 I AT TN 1LHiT4 hinA
MTTHS0 pL/AFfLAREEETR, TR, Bdi
JEAT WA, BESLIIADMSO 100 pL, $%3% 10 min,
BEAR A 490 nmPy Kol EA {H.
1.2.8 P-p38MAPK
T2 hih, 140 g/L PBSZ 3 k[
SE AN LR P A IIE ;=330 min, SPYZ:
K illP-p38SMAPK.
1.2.9 THii6 h
Ji, HAEAL6 ek IR I 40, SO A 40 BB,
1000 t/min&Lr5 minPEi%k27K, 1800 r/min Ly
3 mindEi%20%, IIA4CHIA 1700 mL/L 2,1 [
€30 min, {# H 4k A IE (Propidium Iodide, PI)#%¥
W, A b, 488 nmdE B TIHOG TR, SR
A HEAT A, Multcycle DNAB A M EE I T 0, P
SE I T2 UEE PR TRIAR 3 B 0 T 40 i v 404K

T A7 B0 S A S PL A
SPSSI3.08 A AT G vt 70 A, v TR 54 £
PRUEZE R IR, F ] 22N FE AR B 500 Y R LG A
[£JOne-Way ANOVA [{JLSDi: M TukeyiZ:. ¥4 /K
o = 0.05, LAP<0.05HF, A B gevt2 3 X

2 BR

2.1 MTT DA AR 40 B i k.
FER— 18] 15, H pylori SS1-LPSTH A% T-Fil %
295 T AR TN C41(P<0.05), HLPSI, LPS2,
LPS3 343G B #i B K (P<0.05), #4liG LR+
S 1] (1 S - 17 38 T IR (P<0.05); SB2035807
Ak HE 5 2R 35 P 5 TR I T A TRN C AL TG P AH L,
BITC U B AR(P>0.05) (3K 1).

2.2 H py-

www.wjgnet.com

AlE
28 4h 5h 6h
NC 0.628+ 0.070 0.624+ 0.074 0.622+ 0.068
SB-LPS1 0.588+ 0.056 0.590+ 0.065 0.592+ 0.068
SB-LPS2 0.586+ 0.046 0.582+ 0.038 0.585+ 0.056
SB-LPS3 0.582+ 0.054 0.584+ 0.064 0.576+ 0.046

LPS1 0.434+ 0.056° 0.381+ 0.046° 0.338+ 0.038°
LPS2 0.352+ 0.048% 0.304+ 0.042° 0.262+ 0.035"
LPS3 0.246+ 0.042* 0.202+ 0.032* 0.164+ 0.028°

’P<0.05 vs NC .

lori SS1-LPSH T A A AT & & TNCA
(P<0.05), LPS1, LPS2FILPS3 34 ALZ#i T+
51(P<0.05); LBGTIALHE %41 2 SB2035807i
WEEHATSNCAATHIL, BT B AL
(P>0.05)(3R2).

2.3 P-p38MAPK %
Y1 AF K 7 Bl HLE S AN PRI B, Rl B i
HImage-Pro Plus 5.0/l #10DAE (integrated
optical density, A7 ROGAL), LA TODAE 1)
£+ bk 22 B KR % A P-p38MAPKIK . H
pylori SS1-LPSH #1154 P-p38M APKIK-F
B & i TNC 4 (P<0.05), LPS1, LPS2, LPS3 341
P-p38MAPK /K& i Ft 51 (P<0.05); LBGTAL#E
H 2 P-p38MAPKI/K V- 5NCHALA L, 8] W47
H(P>0.05)(33, K1).

3 1L

BEAE AR DR SE, H pylori-LPS4EE &
T H R _E B4R T (K To LIFE %2 4 -4(Toll-
like receptor-4, TLR-4), #k1f0F S A 9
M2 -152 A AH G (interleukin-1 receptor
associated kinase, IRAK). TNF&{&AH<H
F-6(tumor necrosis factor receptor associated
factor-6, TRAF-6). 44K DK+ BI A
I(transforming growth factor-B-activated kinase
1, TAK1). TAKI14;& 8 12/1(TAK]-binding
protein 1/2,TAB2/1). MAPKJ4/i}3/6(mitogen-
activated protein kinase kinase 3/6, MKK3/6), %
AWM Lp38MAPK. Kawahara er a/" 155 i
R, H pylori-LP S5-3I P-p38M APK fE i
Whicaspase-8, HEM {40 i (o 22 CHIREAL, T
Wlicaspase-9. 3, if5 KL AL Rz 4n i 1
p38M AP K % #1151 SB203 580 A~ FHL Wt I 3f%
TR 1 p3SMAPK, 1] /2 45 & T P-p38MAPK

H pylori-LPS
TLR-4,

P-p38MAPK,
C

TNF-a

P-p38MAPK
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H pylori- PAVz] Al(%) 2548 10D
LPS 1 2 3 4 1 2 3 4
NC 4.175+ NC 4.075+
0.206 0.135
LBG-LPS1 4.350+ LBG-LPS1 4.538+
0.412 0.078
LBG-LPS2 4.300+ LBG-LPS2 4.749+
0.082 0.067
LBG-LPS3 4.625+ LBG-LPS3 4.973+
0.457 0.049
SB-LPS1  4.200+ LPS1 25.064+
0.141 1.107°
SB-LPS2  4.375% SB-LPS1 23.872+
0.310 0.986°
SB-LPS3  4.350% LPS2 45.678%
0.480 0.512°
LPS1 7.050+ SB-LPS2 43.896+
0.129% 0.674°
LPS2 7.975+ LPS3 79.771+
0.250° 1.424°
LPS3 10.000+ SB-LPS3 78.456+
0.510° 1.123°

’P<0.05 s NC .

() 10647 IR R A1, i P-p38MAPK K4 &
ATPIYIRE ), MM ASREBERR AL IL I DE 7k k45
1. SB20358070i &b 441 ({1 P-p38M APK /K Y-
L5560 T TALAR B, G 22 e
I E N, H pylori SS1-LP ST ¢ 8t
P-p38M A PK K AE B3k i 410 i 40 1 v 7 e 75
PP X5 Z AT RIEN 8 fEASE
K, P-p38M A P KM i i i T 3 B51 -7 FHATL A
ST SGC-7901 41 B IA T £ Tt 0 L.
KWF50IE o, LBGI I WA pylori-LPSH 5
P-p3 84 B 1) A& 7 1 00+ 6 % 3 At O T g A
Fl. Yan et al®'WWF5T 2 00, FURRFT B 5 8 K SL
R 7% LI REFLIETNF-a, T3t Fy(interferon-y,
IFN-y) FITL- 105 5 /) 45 i &6 I E Rz 4 ik
YAMCH & AP T, SEHLH L RE I3 7 5
P-p38MAPKE S fE ), TEFLER I 1577 N
R, AEESY T 80 kDafi42 kDalt)
FiEE (A5, AATTAEBH 1ETNF-0n IFN-yFIIL-10i%
S P-p38SMAPK. MEiT fF 5> "R T L
RHLBIKIFEAE. A4, LBGHIHIP-p38MAPK/E ik
LA AMe? ZLBG/ WY E k& A 5
H pylori SS1-LPSTE4+TLR-4 EI4s G407 k1, &

°P<0.05, °P<0.01vs NC .

1
DABEE x 400). A: NC ; B: LBG-LPS3 ; C:LPS3 ;D:
SB-LPS3 ; E: NC ; F:LBG-LPS2 ; G:LPS2 ;H:SB-
LPS2 ;I:NC ;J.LBG-LPS1 ;K:LPS1 ;L:SB-LPS1

SEARLSENZ LA BIBP-p38MAPKIKE(SPIE,

J2 0 O LA 2% 3E I A TR AK, TRAF-6,
TAK1, TAB2/1 X MKK3/6%7 15?5 -1k —
T,

HE— 20 B FN AG IR TS i L, % 3L
PR A TR A AR A IR, DR ER T 5 1 R R E I
KFR; HHATLBGH 7% LS. #KIELBG
S AH AR S, 220 T f# FLIRR AT B 40 61
p38MAPKEIR A IIHL I, IfHE H b 4k B4R L,
FRAT B AT 2 A/ H ) 201 AR 2 B
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