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A B 3E o K Hp B9 N H B L Bz 4
i (human gastric mucosal epithelial cells, GES—
1) FE ST AR A S PR 5 A Y 7 A DA 7 2 I o
O BSARAT I PR SE R AL S W i R is 1, 2
HOR AR AP IS L 73 T LA

1 MB57EE
1.1 5

AR W, ST B4R Hp Bk, 23
b 2R R R R E S i 0 R E (SR
ATCC 41 g P2, #1L5 700835) ; K I8 T it L iE % B
R B2 B (GES-1) , A M B AR B8 1 1E % 1Y
20 B R 2 [ 286 2 1 SO PR (b B R 27 B
A AE YIS ) s IR AR LY (fetal bovine
serum, FBS) , At M VU 2275 A= W 2 AR A FR 2wl 5 i e
RFEINF a (tumor necrosis factor—o, TNF—a) . B
H it 22 E2 (prostaglandin E2,PGE2) | FH 4l fg /it &
6 (interleukin 6,1L-6) . F 40 fi /- & 8 (interleukin
8,IL-18) . 141/~ & 1B (interleukin 18,1L-18) .
— S LA (nitric oxide ,NO) 4 14 21 Jifg 5 46 I 1
A&, WIEM A FEABRA A 405 2600
BCA 4 1 5 e B2 7 120 & | Trizol 5], B K
AP BT AR KB #2513 I
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WA B kAL Hp 2 3 F 25 BE b A dm e SOb 345 09 4F R 123

3 B (human inhibitor of KB kinase beta,IKK8) .
W R A A\ A% X 7~ KB 10 2 1 0 I 2 B (phos-
phorylated human inhibitor of KB kinase beta,p—
IKKB) . 7] & 1 (inhibitor kappa B al-
pha,IkBa) B2t A% K 54 it 25 11 (phosphorylat-
ed inhibitor kappa B alpha,p-IkBa) NF-kB p65
(RelA) . 35l % i -2 (cyclooxygenase—2,COX=2) |
—H AL A A B (inducible nitric oxide synthase,
iNOS) PR, F45 38 ( i) A=l F A BRA | 5 A
FFE A FH B B R0 34 R o0 Ay i sl bR o i, BT s
T R A,

INCO2108 %1 4f fifd 55 77 4F , 8 [ 3¢ 85 K 4

(Memmert) H FRZ2#];SW-CJ-1C @B E TAES
I B AL O N 2 FE s RO OR A BR 2 H] 5 SCI-
EX500R Q-TOF Briff¥, 3t [ a5 A
FRZS 7] 5 i O 3 | 55 B Waters A FRAF]
1.2 FHik
12,1 JOPs 73 8 K B LW ¥ 51 43 #1000 mL
A3 W =F oA 500 mLL A B 100 mL 7K
250 mL 5405, 455, s E i 2 EmER 4k,
Jie e 22 R AL (10 C)BR EAM KA EY . SR
R 7 VR MR 28 2ok R DR A5 1 K A B
A e 0 1 R I o U S 1B AL 4 1 B A
FELR A I 38 43, e & 2808 RP-HPLC 32 il £ 1
fT A B R PG P 2 K, SCIEXS00R Q-TOF J&i
T (£ E Framingham) #£ 17 HPLC-ESI-MS 73 #7
JOP-1~9 W LML ¥, Fiik &1 . EST J5 i iyl
Fili& R m/z 50~1 500, LA IE 8 7R R 5 Q-TOF-
MS B4 s MS 534 2542 : CAD UM i 7 L/min;;
TR SR B, 550 °C 5 B F MR LR L5 500 V&
AL, 80 V., B A Y B dlE SO SCIEX 08
1.0,
122 GES-1 41 15 5% GES-1 40 Ml £ 7 T
10% FBS.100 U/ml, 7 % % +100 pg/mL 4% % %
() DMEM (Eik#) RF3td (pH 7.2),37 °C 5%
CO, WIBIE A LT h i 57 JE 92 Wb H B 46t

GES-1 4 M #22 F & 10% Jif 4 1L 75 /) DMEM
W R RE R IMEE SR 24 h, MiEEAE K 2 80%, G
A PBS W H & Hp, il  E A g0 WOLEAEIFH &
2% 64 175 1 DMEM 35 57 5 8 8 2 7 Wk B2
1x10° CFU/mL # .

A 75 A Hp SR 20 .6 20 L DL — 5 %% B 4%
Fpe 55 0, 5 40 MW RE 5 A 100 A5 19 20 1
HHE IR 24 h; JOP-X 2 4 40 My LA — 7 % B 4 A A
RS p b R 4 MG BE JS A 100 135 19 20 B 3 8
F% 24 h, %% PBS VG UE 2 W, ZLBR A0 , A% JOP-
X (2 mg/mL) ) DMEM 15 32 B4k L2 15 5% 12 h(X =1,
2,3,4,5,6,7,8,9),

B .75 F14 s Hp YL 21 . 40l DL — o % 4
FRAE R FE M R 40 I BE J5 A 100 A8 A4 48 1
LEBEFR 24 by MR SCHRAE (1) 2 R 1A 280 e
W JOP-1 43 R WA, 43 3] A AR vk B2 20 (JOP-1-D)
R4 (JOP-1-G) ,JOP-1-D 4 . % 40 g DL —
E R BEFE R AE R A D R M BE JS A 100
AN LR SR 24 h, ¥ PBSIHUE 2 I, ABR4H
B, AT JOP-1(2 mg/mL) ) DMEM £ 3% 5 4k 42
Hig® 12 h;JOP-1-G 2H . 4074 (4l 1ty 100: 1 3%
Kigt 24 h, WCEEHNM, ¥ PBSWEWE 2 Ik, IMAE
JOP-1(5 mg/mL) ) DMEM 1532 B4k S 15 5% 12 h,
1.3 CCKS8 #ill JOPs X 48 B i& 11 89 2% M

¥ GES-1 4l i $ R 7E 96 fLAR Y, AL FP
1x10° ™40 A, Fr A B BE JS 2% 1.2.2 715 GES-1
20 it 4% 72106 R AL B IR 4% IR CCK 8 35 & it
B A5 GES-1 ZH M TS 77,

1.4 JOP-1 X4 A 5¢ 14 & F 43 i 52 i

¥ GES-1 40 i fh e 6 FLAR T, BEFLIEAD 1x
10° /™20 i, 5 4 i WG BE S, 2% 1.2.2 75 GES-1
B 7R B A Jr vk b B B 5 ISCHE AR R R
ELISA i3] & #: JOP-1 %+ Hp i S/ GES-1 44
LR 55 10 W R A 4E R T (TNF-a PGE2 11—
2 IL-6 IL-18 .IL-1B NO ) /3 & iy 281k .

1.5 JOP-13t4Hfs NF-xB 5 SEBHEXEH.
COX-2 X iNOS & ixHI S

¥ GES—1 4R 1E 6 FLAR | 20 H 2% 1 Ky
Ix10%4L, FE4 MG BE J |, 275 1.2.2 15 4 i 15 5% )
R4l B R 58 Ty vk A B, B 0 4N i, i BE g
HERI B A A 1 4 BT 0 B B A 48 0 D T AR B
SV SRR A% R SR ] BCA Bk X R i
74k B 5F B SDS-PAGE i yk . A& fL B A& 20
wg, UK BB B A BRI E A 40 m A
IKKB .p-IKKB IkBa .p-IkBa NF-kB p65.COX -
2.iNOS —¥i,4 CWE LK, Ve G MA ZHi = iR
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WEE 2 h Ve THUR IMABCRGE TG JFig ®1 JOP-1-9 BERFF3I
JHBE I A% F 58 %) S 958 BN 36 k47 4% Image J Table 1 Amino acid sequence of JOP-1-9
TR BT 4545 IR A %5 Rk w5 7) 4% /(mg/L)
1.6 HIEAMIE JOP-1 Phe-Trp—His-Gly 1.13
K SPSS 18.0 B AF AT et B¢ o Al JoP-2 Clu-Gly-Ala 2.67
B TSR FH A S B A ¢ Ko, X JOP AL R Jgiz ;?“‘fly‘:fl fzz
AT AN, P < 0.05 52 FLAT 53 425 52 (O 1or= polyeCle '
. JOP-5 Gly-Glu-Ala 1.14
Lt F 25 FH G IR 4L, #P<0.05 ,##P<0.01; #H LT Hp
41 #P<0.05,#P<0.01) ik W ¥ T 4 3 U, 45 1Y rorso phtl e
2,700,700, A H 2R 5K, 58 JOP-7 Gly-His 3.46
Phx £5 £, Jopr-8 Glu=Val 3.90
JOP-9 Phe—His—Gly-Lys 1.09

2
2.1

#ZR
JOPs I BEE
A, A 500 mlL 3 A Y G v e AR A
9 FhEEIRIAL AW, AT ESI-MS 4 & 45 & Ed-
man [ 75 B2 SEAK I S BE TR T 9 W %5 0 | 5%
R IE TR 74 S i L3R 1,
2.2 JOPs 127 GES-1 @paiEH

CCKS8 45 7Rk (K 1a),JOPs 5 GES-1 4 jig
LRI TS A — T, o JOP-1,
JOP-4 JOP—-6 .JOP-9 4 41l Jfd 7% 71 $2 T+ 5 A BH 1
AHEE T 25 FO6 BRZE (4i B s i 100% ), JOP-
1.JOP-4 JOP-6 JOP-9 40 41l i 7% 11 43 % $2 7t
13.93% (P=0.021),9.80% (P=0.045) ,10.45% (P=
0.046),11.38%(P=0.036)

N T B PR JOPs BRI M, AL
JOPs 4bBH Hp YL GES-1 41ffs, I CCKS8 ik

7 e £H

~ X R
(=3 o 2
RS XS
S = 150 S =150
S S,
o 2 * x = A
R = R = $ok
100 £ 100
& 2 W £ a#
15} I .8
oS oS
= 50 =~ 50
HE% 0 S A R HE%O o — o
{,33'; FT7TY9TT9PTTS 1;%'; FET9
I8 S 82222 2 5 a [=Oy-
5_ == === === EE[_‘ S S
= HERERERR/RD V5 H _ -
o 44 =
Grouping

(a)CCK8 £ A6 JOPs
X GES-1 4il JL 1 J1 195 i

JOPs . 3 7 7 {410 o (0 S5 K

5 4G DU 240 PR R Y AR AR KR A5 R R (K] b)),
Hp BEYL i 4 i 75 1 F B 22.43% (P=0.004) , i 1
Hp BG40 GES-1 41, fE4nf s Sy AL, i
JOPs Ab 35, GES-1 4 Jfd [ Hp YL T80 1
FEACBE 6, 5 Hp 4146 L ,JOP-1.JOP-4 JOP-6
J JOP-9 ZH 4 i % U1 A7 i 4 T, JOP-1 . JOP—4 |
JOP-6 J& JOP-9 4k J5 , 40 76 F1 50 ) 45 =
19.81% (P=0.005),11.39% (P=0.028) ,12.76% (P=
0.020) &% 15.13%(P=0.011), #&fEd  JOP-1 JOP-
4 JOP-6 K JOP-9 &% @ & 4 i Hp & Y XF
GES—1 4t iy 45 405 , 4 1717 £ e 40 M 3% ) itk — 2043
P o6 45 S 7R, JOP—1 $2& GES-1 4 i3 /1 fix
B DRSPS, B TR DL JOP-1 AR
P, WFAT A AL I g PR S K R BT Hp SR

~
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(b)CCK8 545 JOPs
XF Hp L5 19 GES—1 41 Jfd (14 52 i)

(c¢)CCKS 38 48 46 U AN [ ¥k 2 119 JOP-1
Xt Hp JE& U5 19 GES—1 41 It (14 52 i)

TE 4 08 5 25 U0 BRAUAR POl HL 35 25 5% (P<0.01) 3 3878 5 Hp A0 L HAT .35 22 57 (P<0.05) 5 K78 5 Hp 20 AH LUl A

B 25 5 (P<O.01) s 45 1 AT (iAo 22 (n=3) 75 .
1
Fig.1

JOPs #2H# GES-1 4 ffi&E 71
JOPs promote GES-1 cell viability
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WA A G B FR kAT Hp 2 3

B bR R 2m e 5P AR 4 4G 4F A 125

S B A M 7 R Y A S PL

HE—2 P JOP-1 B LR 1 M 560 25 5 WoR
(Bl 1c),JOP-1 figf 4 F Hp B T3 GES-1
Y HLG 1 AH LT Hp 41 ,JOP-1 Zb 35 ,GES-1 4H
Ji 3% 7743 5 42 # 20.04% (P=0.004) .21.67% (P=
0.003),
2.3 JOP-1##l Hp B S HH GES-1 Hfa K
4 E F it = 5 i

WFoE R W], Hp UL i 85, LT FOOg Y
HBEW Y TL-6 7K1 1 1 38 3 ey 020, A 240 g /K
F b Hp W FE2 S EIL-6 5 & 43 Hp By
FERAE S [L-6 7KF-25 YA M PR i A it 5%
S5 LA IL-6 1y K-F- R bR e, GES-1 4 ffl 28 4 Hp
YL JF | H TL-6 17K 8 35 16 7 (P=0.000) , ¢ B
Hp /&4 GES—1 2 il (1) 1K A 48 JiE A5 54 44 4 i )y
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(c)

(W 2a), M, W58 T JOP-1 %t Hp B4y
GES—1 4l Jfd 2 M X 72 f o s i Bl 45 5 (Can &l
2b 2¢.2d 2e . 2f), 575 (X BR AL (R PEH 7 & ik
N 100%) e Hp Gl GES-1 240 il 58 4 A 5
A3 E RGN, UL Hp R 30 GES-1 4 i &
JiE , 5 & 4B 28 1 DR -4 A LTS O R
4, Hp &Y 4 TNF-o JL-6 IL-18 IL-18.1L-2 &
i 4 1 48 i 351.24% (P=0.000) . 152.41% (P=
0.000) .245.09% (P =0.000) .234.75% (P =0.000) .
127.23%(P=0.000), 1fi JOP-1 Zb¥)5 4 L F Hp
4 ,JOP-1-G 4 TNF-o IL-6 IL-18 IL-1B IL-2
& A% 55.43% (P=0.000) .39.12% (P=0.000) .
32.18%(P=0.001) .52.35%(P=0.000) % 8.55% ., Hp
JRYY 5 & I AN 5 M T TNF-a IL-6 \11L-18 &
L1 i 3 43 WA g b 2 0 4l

s
=)
=z 300
33 #it
FE
I 83 *
1S3 500
e sk
W EE
418 % 100
[
. 0 "
o § = 7
= o | |
= H S S
= =
s
Grouping
(b)
S
=)
=
SR
- o &g
RN #
* {183
X ¢ T 200
I 5 E
4o g g 100
Ead
Eg 0
(=3 a 8] — (=% =} S-)
=L L 9 W F L L
g g = a < &
= = H =5 S
434 syl
Grouping Grouping

(d) (e)

TE #8525 PO IR AR LU L 35 22 57 (P<0.01) 3* KR 5 Hp ZHAH o BAT 18 35 22 53 (P<0.05) ,** 7R 5 Hp ZHAH HE A R

K35 22 5 (P<0.01) 5 R I L M {E AR HE 2 (n=3) KR

E 2 JOP-1#1#l Hp B SBH GES-1 @XM EF L &5

Fig.2 JOP-1 attenuates Hp-induced inflammatory epithelial cytokines over—expression

2.4 JOP-1## Hp BLF S GES-1 40k
NO.PGE2 i & 4> i
NO F1 PGE2 1E & 4 () 5 Z A i, 764K 9 43

B2 iNOS AT COX=2 & B il 5 h!™, 75 N
22 4 i A5 70 v e 1) JE B4R RV, DR A A A
T JOP=1 X} Hp /& 4L () GES—1 41 s 5 W NO |



126

hOE

Y

o R 2024 455 9 )

PGE2 Ry 52, 45 R an &l 3a Fis , Hp &L fii GES—
1 210l NO \PGE2 43-ih i £ 38 m , #F— L1360 Hp

L B GES-1 4 M 480 , 0 AL, AR I T8
H 4 H 41, Hp /& 4 40 NO PGE2 & & 34
295.14% (P=0.000) .102.47% (P=0.000) . i JOP-1
LS, AT Hp 41,JOP-1-G 44 NO \PGE2 &
0 ) A% 57.84% (P=0.000) .44.62% (P=0.001),
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m X 400
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=

PGE2 HX} 5 4 (

— 1), ARG T JOP-1 %} Hp YLy GES—
1 ?[HE@EP NO .PGE2 4 i iNOS ,COX-2 % 14 %
R, ZE K 3b TR, Hp Bl GES-1 4
L iINOS \COX -2 &5 [ 3k 1 25 34 5 1 JOP-1 4k
S AH T Hp 41,JOP-1-G 41 iNOS .COX-2 &

(a)ELISA 3l GES-1 41 jfd 53 i NO \PGE2 17K 1284

iINOS | =5 SR S ==
COX-2 [ —

GAPDH === e=s o= e

[=%
==}

Control
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- 250
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g ~
8 200
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C o
ué '_' 150
*; ~§ 100
a3 50
S
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§ = 2 7
& L 4
0 s S =4
Grouping
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S 400 mm COX-2
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< 300 F Hit
5 ok
© 200 F Kok
= o BE
£ 100
g
° 0
Z HETY?Y BETT
I )
= H 55 ™ S 5
=B = s
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Grouping

(b)WB ¥l GES—1 40l s iNOS F1 COX—-2 Ay 3 ik i iy 28 1k

T Hp : AT TSR AT 147 5iNOS : 3
A Bt 2522 5
DL B hR 22 (n=3) %R,

5 (P<0.01);* FR5 Hp M L B AT B & 25

i75 S UL A S COX=2 . IR A -2 ; GAPDH ;T I 15 —3— T 12 JI0 0 10 s ¢ 32718 15 25 1 % BB 4
#(P<0.05) %% F/n 5 Hp 4IAH L bl L i 35 2% 5

5 (P<0.01), 45 ¥

E 3 JOP-1i#M#l Hp 558 GES-1 48 INOS.COX-2 ZEH T &KX
Fig.3 JOP-1 inhibits Hp—induced iNOS ,COX-2 over—expression

2.5 JOP-1 #l#l Hp % S &) GES-1 4 iz NF-
kB 15 518 I i iE
NF—kB 15 53 [ /2 2 AF i) 28 A5 538 [ | ]
I 2 58 T B B0 A Hp BRI B 1k R 23 5 i
R L R 0 AR S HE, F T NF-«B i
B, TR I Rk AR, A B L
ARG T R AR RS FRATTE AN T
JOP-1 X} Hp 2 # 1% T 1) GES-1 4 it tf NF-«B
15 738 B AH DG B 1 ARk ARk 25 R A& 4 iR

Has A M, Hp 41 GES-1 418 p-IKKB .p-Ik-
Ba M A% h NF-«B p65 # 1 # ik 3% 1, i
I NF-kB p65 & ik & T (P<0.01) ;1 5
Hp ZlAH L, JOP-1 kb3 5, Hp % 5% 5 3 NF-«B
15 3 i B 1 5 R A 0 3 e (P<0.05 51 P<
001)0 Ktk , JOP-1 A e J2& 38 o 11 ] NF-xB {55

T ARG, NI Hp Xt GES—1 40 g 15 5 i
1

&l

i
=

[y

o
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p-IKKR (IS
IKKB -

FINF-KB p65 = w——

ffi2% NF-kB p65 .m

B-actin e e—— e— o—

o
i

Control
JOP-1-D
JOP-1-G

3 itig

Hp B 2 B H RRR 8 & & R B
BT oE Rt RS R AR B E R E
97", S 18 9 A 1 A A, BF S R B e T
REWhSAZMAILIR B2 M d IR
SRSV Y B BT AR A U I A B A 2
PEPL, ABIE ST A A L 0 b o 2 3R AT SR
i, I & B H A 45 NF-«B 15 538 #% M 90 1
Hp B S E bR A R Ve DI RE

FEAR T REE b K9 Hp A8 9% 38 o B e 240 i
B R AHCH A A (Cytotoxin—associated gene A,
CagA) #1251 3E = AH G HE 1 A (vacuolating cy-
totoxin A, VacA ) LA S bR 2 iff 55 25 RIS 26 B
B A, T B A I F (TNF-o IL-18 . IL-6 5§ ) 1
ik B, MG LB B AN T, NO &N
V5P 70 A R TE — AL A G U (NOS) fiEfb T
AR, R R EE I NO TR 2395 & 40 i K 4 2145
1 ;COX=2 J& PRI Bl 1 5 5 AL, AT LUK A 2R
VU TR AL T A IR R | 2 PGE2 #Y G LA™, A
FERW,COX-2 7E 90% LA L i 15 J h & &3k, OF
H COX-2 @ik iy F 25 F L Hp By 1EN—

AR Rk A
(%5 H14,100%)

BSREROE SN

1 IkBa
~ 400 = HNF- KB p65
=R H = JHNE- K B p65
38 300
5=
© - 200
o3
2 5
Z = 100
TS
=g 0 -
HETT H2TT E2TT
o o yy ooy &ooTTY
H S5 H 55 H &8
=] L= aR
e
Grouping
3 p-IKKB
= IKK|
< B 400 .
X ED
o 28
S £33 300
— ©
= pg 20
I s 2
{/H% £ 100
Tz

Grouping
E Hp: AT TI2HT B p-TKKB : B 2 Ak A3 ) KB 34AE B TKKB: A KB ¥ AE B; p—TkBa: B 2 1k 2 M H1 F kBa;IkBa: &
PR kBo; #3278 5 25 (A B2 AR ol B35 25 5 (P<0.01) 5% RoR 5 Hp 4UAH L AT 3525 5 (P<0.05) ,** KR 5
Hp 40 b L 5 35 22 5 (P<0.01) 5 45 51 LOE- Y {E bR fE 2 (n=3) Fon .

4 JOP-1 #p#l Hp # 5 # GES-1 i NF—«B 15 S i B &

Fig.4 JOP-1 inhibits Hp—induced NF-kB signal pathway activation

Fh E L R AE 7, COX-2/PGE2 i % %F F Hp /&%
Yefa, DNE AR 2 B R 0 R A o R R B G A
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The Effect of Oligopeptides from Soy Sauce-Type Baijiu on Helicobacter pylori—Induced

Inflammatory Damage in Gastric Epithelial Cells

Guan Zhicheng, Ma Yanfei, Lin Peichun, Zeng Chuanling, Liu Jie, Liu Xiaoyu
(Institute of Allergic Reactions and Immunology, Shenzhen University, Shenzhen 518060, Guangdong)

Abstract Objective: To investigate the activity of oligopeptide components in Soy Sauce—Type Baijiu (JOPs) to alleviate
the inflammatory damage of gastric mucosal epithelial cells caused by Helicobacter pylori (Hp) infection and its molecu-
lar mechanism. Methods: The JOPs were isolated and amino acid sequence identified. The cell model of human gastric

mucosal epithelial cells (GES—1) under Hp—exposure was established. CCK8 assay method was used to detect the cell vi-



130 E N W 2024 4E45 9 )

ability, and ELISA method was applied to evaluate the inflammatory epithelial cytokines levels. Western blotting was ap-
plied to detect the protein expression in NF-kB signal pathway. Results: The JOP-1 (Phe-Trp—His—Gly) performed the
most protective activity against the Hp-induced GES-1 cell viability decline. JOP-1 significantly inhibited Hp-induced
inflammatory epithelial cytokines (TNF-a, 1L-18, IL-6, PGE2 and NO) over-release. At the same time, JOP-1 inhibit-
ed the Hp-induced NF-kB signal pathway activation, and attenuated the Hp-induced COX-2 and iNOS proteins over—
expression. Conclusion: The oligopeptides in Soy Sauce-Type Baijiu can alleviate the Helicobacter pylori induced inflam-
matory damages on gastric mucosal epithelial cells by regulating NF-kB signaling pathway and the COX-2, iNOS protein
expression. Furthermore, the Hp-exposure induced inflammatory epithelial cytokines over—secretion was also inhibited.

Keywords soy sauce—type Baijiu; oligopeptide; Helicobacter pylori; NF-«kB



