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W E: 0 BATH (Helicobacter pylori, Hp) B 2 R ME XA R EZFE, mAMRA LR
RIE@IER TR E ., AAHE L R A 1 EAT R R EBR A 6.
R EZNR, HIRARARCHBOIEE T A AE B d TEF AR LI R K ERE, LB E
89 5 F R HLH] 5 R H%fr [ 8 49) KA FLHAT B (Lactiplantibacillus plantarum) ZJ316 38 iL 1
¥ 48 £ MR p38 MAPK 12 538 3547 ) dy 1] SRAT 1) R 2 7| AL 89 K2 RORL 649 o F AUk, %iaﬁﬁ aL
HAmASATHEAR, ﬁ%ﬁiﬁaﬁ VAT ) A A BB T R R R . [F 5] @
SR m AR (A IR JE e il AGS) A= 3h 4 2 B (CSTBL/6 N R), E A& é )ﬁﬁa&ﬁpz;ﬁml p38
MAPK B BR ALK ). 4% 400 5 5 RT-qPCR (47 £ 5F 2 B & iX). BRIk % 9% & WX 36 (enzyme-
linked immunosorbent assay, ELISA) (] & X J& B F IL-8 #= IL-10 7&-F). 16S rRNA & B 2 5 (+F1&
B A AR M) BAL LR R T F 4T (H&E % EILR B IR F 7 ik, ZAR AW ILHATE 2I316
xa‘dzm AR R EOEMAR ., [ER] E@RKF, MMIAEATH 21316 2 E 04| 11 HEHFH
%9 9 p38 MAPK % +ﬁMJc(1 h #2 2 h 374 & 5 3] A 21.95% #= 33.72%, P<0.01), Fi# MAP3KS.
FOS 5@ 35 B & ik, F &A% £ B F IFN-y. TNF-o. IL-6 mRNA K- (F&té o 3] 4 43.26%.
35.95%. 51.91%, P<0.01). F4 p38 MAPK 4§+ 447 %] %] Adezmapimod T 1t — ¥ 38 3% 37 % 4F A .
WY EET, MW IAEATE 21316 TR F M 42 § 5608 R AR5 A KIE R . 16S rRNA K F 7
B2, EBEKE N EREBERE 1 (Pseudomonadota) ¥ ., &% R 3F 30478 I (Bacillota) 49
F B [(54.849.9)% vs. (27.8+5.9)%, P<0.01]. 5 Adezmapimod B A /&, #A4F & I (Bacteroidota) % %
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g & [(58.5£5.2)% vs. (47.8+6.9)%, P<0.05], F ¥ F4Lt Alistipes (3§ 7@ 69.52%, vs. Hp 40) 3 45 5
HAEBNE %, [4#)] MM ILHEATH 21316 81247 %) p38 MAPK 834 2% ff dy [ 55 AT 8 2% % 7]
KA KERRL, FFERFMAESLEMN, HLBRAWH L TFATFAR MR ERBZABARBERLS
TF A RAE AR IE .

F IR A ILHEATE ZI316; i 13BATHE; p38 MAPK; XJER M

Lactiplantibacillus plantarum 7Z.J316 inhibits Helicobacter pylori-
induced inflammation by regulating the p38 MAPK signaling
pathway

WU Shiying”’, HU Mingyang”, XU Yi, XIE Luying, LUO Yuenuo, FAN Jiayi, GU Qing"

Zhejiang Key Laboratory of Food Microbiology and Nutritional Health, Zhejiang Gongshang University, Hangzhou,
Zhejiang, China

Abstract: Helicobacter pylori infection is a major causative factor for chronic gastritis and gastric
cancer, while current antibiotic therapies are facing increasingly severe resistance. Probiotics have
emerged as a promising approach for anti-H. pylori research due to their high safety. Notably,
certain Lactobacillus strains have been demonstrated to effectively alleviate H. pylori-induced
inflammatory responses, yet their underlying molecular regulatory mechanisms remain unclear.
[Objective] To investigate the molecular mechanism by which Lactiplantibacillus plantarum
7ZJ316 inhibits the H. pylori-induced inflammatory response by modulating the p38 mitogen-
activated protein kinase (MAPK) signaling pathway in the host cells and assess the regulatory
effect of this strain on gastric microecological homeostasis, thus providing a theoretical basis for
the development of probiotic therapeutics targeting H. pylori. [Methods] We integrated cell
experiments (human gastric adenocarcinoma cell line AGS) and animal experiments (C57BL/6
mice) and employed Western blotting (to determine the phosphorylation level of p38 MAPK),
transcriptome sequencing and RT-qPCR (to analyze differential gene expression), ELISA [to
determine the levels of inflammatory cytokines interleukin (IL)-8 and IL-10], 16S rRNA gene
sequencing (to unveil the gastric flora structure), and hematoxylin-eosin staining (to observe gastric
mucosal damage) to systematically study the intervention effect of L. plantarum 7ZJ316 on H. pylori
infection. [Results] At the cellular level, L. plantarum ZJ316 inhibited H. pylori-induced p38
MAPK phosphorylation, with the inhibition rates of 21.95% and 33.72% at the time points of 1 h
and 2 h, respectively (P<0.01). It down-regulated the expression of pathway genes such as
MAP3KS8 and FOS, and lowered the mRNA levels of the pro-inflammatory cytokines interferon-v,
tumor necrosis factor-a, and IL-6 by 43.26%, 35.95%, and 51.91%, respectively (P<0.01). The
combination of this strain with adezmapimod, a p38 MAPK-specific inhibitor, further enhanced the
inhibitory effect. In animal experiments, L. plantarum ZJ316 significantly attenuated gastric
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mucosal pathological injury and inflammatory response, and 16S rRNA gene sequencing revealed
that ZJ316 reduced the relative abundance of pathogenic Pseudomonadota and significantly
increased the relative abundance of Bacillota [(54.849.9)% vs. (27.8+5.9)% , P<0.01] in the
stomach. When ZJ316 was combined with adezmapimod, the relative abundance of Bacteroidota
was elevated [(58.5+5.2)% vs. (47.8+£6.9)% , P<0.05], and specific beneficial genera such as
Alistipes were synergistically enriched (an increase of 69.52% compared with the H. pylori group).
[Conclusion] L. plantarum 7J316 alleviated the inflammatory response triggered by H. pylori
infection by inhibiting the p38 MAPK pathway and remodeled the gastric microecological
structure. The findings provide a theoretical basis for the inhibition of H. pylori-induced
inflammation by lactobacilli and the development of probiotic-based functional foods.

Keywords: Lactiplantibacillus plantarum 7J316; Helicobacter pylori; p38 MAPK; inflammatory

response

1 MR KT B (Helicobacter pylori, Hp)J2&—
HA S ESURMHER R L ORI, ks
it 50%!M, RAE 1994 4F Tl A T A 4140
Fr 9 5E BF 55 #L A4 (International Agency for
Research on Cancer, IARC)%1 N I KUY, 1y
I TEAT PR T o Z A EE ) -, andn e s
M & # 1 A (cytotoxin-associated gene A,
CagA). 75l B % (vacuolating cytotoxin, VacA)
8, PR TE 35 40 B 9 A% IR F--xB (nuclear factor
kappa-B, NF-«xB). C-Jun % &K 3t 8 i (C-Jun N-
terminal kinase, INK). 4 fitd 7b {5 5 V8 7 3% Bt
(extracellular regulated protein kinases, ERK) &
p38 22 LR AL B P 5 38 1% (p38 mitogen-
activated protein kinase, p38 MAPK)%§ % I {5 &
g, Tl ok RAE RN, A2 3 A A & -8
(interleukin-8, IL-8). [ 4l i 4> % -6 (interleukin-
6, IL-6). Jif&d SR HE [ F-a (tumor necrosis factor
o, TNF-o) 5542 58 [ F i ik, HEm g B /AR
Rtk g P

22 24 7 1% Ak 2R M P (mitogen-activated
protein kinases, MAPK or MPKs) & — 22 Z iR/ 7).
RAMRE AT, B THMANEENES R0
F Ao p38 MAPK J& H i — % 5 1 45 il
%, L The-X-Tyr JE7 P 7524 B2 F i 220 R 1) XL
HER AR BTG , FEVAPESNE © IR AN A
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WA= A7 550 T R A T EAE D) FgT R 0T Ha ]I
FFRRIRES IS p38 MAPK {5 5l %, Mk IL-8 .,
TNF-a., FI40ME4 Z-18 (interleukin-1B, TL-1B) Al
TL-6 (R4 IO A TR B = A B G Tl
WS WEIHAE bR A M BB, 2 B0
R Ze MYy, figREdt— ", tesbh, Hy
TR AT B AT aE o IV A I R S (type 1V
secretion system, T4SS) mf #p i % U (outer
membrane vesicles, OMVs) 415 4 it A I W A
FH# CagA . VacA 575 7 Kl 1% 2% 3118 32 40 il
P, I p38 MAPK Al i Ui T % S R 7 2
(activating transcription factor 2, ATF-2)I# iR 1k ,
MG I 25 %8 A Bl 2 (cyclooxygenase-2, COX-2)
) 5% SR K R (1 R s AR R,
COX-2 3 By 57 H i Rk i o e 1 15 s 240 M
BRI T . BB A ORIk RS L i
S A AL S5 B AR

A 1T TR Y D SR g ] g e iR AT M B
Ay, e EgE RS R . kRS . B
FHIEAH R L B0 R, A nTReE R N E
A YA IO BRI R AR BRI AT
W EETFB, SR, BEEDUAE RN 25 R W
BETF (RS X FEh R R I 25 R 2 30%) A K
B AR A R H 5 B, FEURBRECE
L R R R I T 3 A B T TR
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UHEERE L,

5 A W R H e et MR SR e,
WA TR AT R Y B v T R B BB .
T AT R A i S R I B R 3 A i ] 4
FFEEERG S| R RAE, BB Y HTIFIE IS .
YE Rz AR EZARFR, MY FU AT R
W E A PTRA T TIEAT TG . HAE R HLH 3 A
$ TG A R L R AR R Az A
I E R T TIRAT TR R ZE T BE 15 Zr b
JoT (AN A0 TR 2% SR HLIR S5 ) A2 o 1 T TR 78 A
K5 WA A AL A5 2 R 7 i e ]
AT B B E T A &R, Shen ZESVL B, HEW
FUREAFT TR Lp-115 70 0] 8 2 AT | ] 24T 75 JIk
Fiff KL K] ured F1 ureB ) mRNA F£ik, Ffik/ H
TE/NERUE B 5 . Zhao Z5UONE i A4 1
B AN AR, A FLAEAT I ZDY2013 5
o 3 W R H FLR P A DK O P, B Rk
(61.40+0.45)%., Somiah 2R AL H LR AT LU
TE 5 SR KOE T R T IR B 2 B 2 SabA Al
LabA, M4 TI2FT B 6. Yao 2SI 58 iod
K R B RT3 S P B LB A Gk -3- L R 1T LA
W SR 1 TR AT R IR S S 454, AR 4
5 B P A S, R R IS AR B T AZ
R SHTR N Y YN . Maleki-Kakelar 2E1)
AR GE 2L o0 B8 s — BRAE P FLAR AT I, &
PR e b PRAT 2 2150 T AGS il i ik
Mk T 55 5K 1 25 1 R (PTEN) () 263k, JF HLI%
X TS B (AKT)EER R, $ERHTRE
T 2L T PTEN/AKT {55 410 ] 1 ) S8R 1 ek
Yo BRI, A SCHE Y FUAEFT R 40 fn] 38 12 )8 45 1
= 20 it N SRR A 3 I p38 MAPK. A 1T 8 478 K4
I TEAT T EUR PR R SR, HOH A M A B
HEARAE B

AR ZH DB ) L2 {5 v 4 2 0 226 AR 45 1Y) A
YIFLAEAT 8 ZI316 B IESE HLA 2 i | 12
FEURTE M, AP A1 52 6 2 B e A7 25 il e 1]
YR TR 26 BT O S 2 R R N B B B R
FERCAN ki, YIS ZI316 fE A it

P4 p38 MAPK 38 i 11 il W | ] SR AT T Bk e 15| e
(R AE 1 2 EHEEEYE . L, AR B A
DHEYFUAEFF TR ZI316 275t J#4% p38 MAPK
{7 5 108 AT 1 ) AT BRI 7 | A ) SR N
S Re LR R b T A S B SAR Y

1 AR5

1.1 E¥RS MRk

Y FUAAT I ZI316 Mg A= L8
SYEAAT, PRECT LA B SR OR T
%5 i CCTCC M208077.,

HA IR FT B ZICO3 43 85 B Wi R 24 B s =
BeiZ2 Wik B 2 RTH AR B B B G B
gl (ge5 A CCTCC M20211218.

N BRI AR AGS W [ o E B2 g M
KSR R D 2 e, 5o TCHU232,
1.2 LI

AHFFE ] 6 JE# SPF Zi itk C57BL/6 /)N
RV P8 3 R - A LS 5 sh A BR A |, Rl
T g At AR R ol SPF 45055 20
Lo SEREHPITETE R (2241) °C . THIE(50+5)% 5%
PR, R 12 h/12 h BIESIEFRGRR, 38R
R EL=15 Wb, BRI & SPF 243
YR SRR . ASTESE BT A S SE e ¥ 48 b
oA TG R A LR S 4 SRR 2 514
HEUE(HSh 2022-A037-01), 2Bt FEr 4 H 0
SRR
1.3 FERFIFLEE

MRS $i753 | AHE LW I R S Al TR A
I [T ST TR S I RN TS B LT AR S, 5 i
WA ARAR A s Ham’s F-12°K 4 fii 5% 557
5, RICE A mEHE A AR FRUR A
My, FEBRCH/RBHE AR, RNA $EHGAFI 4,
AR AR B A W) 4 R A BR S H] 5 SevenFast” Two
Step RT & qPCR Kit, & CAIH (b5 E Y
A FR 72 7l p38 MAPK Rabbit mAb, Phospho-
p38 MAPK Rabbit mAb. o-Tubulin Rabbit mAb
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HI1 B-Actin Mouse mAb, Cell Signaling Technology
(CST) /A 7] ; SDS-PAGE #¢ ik i 77 & . 5xSDS
Loading Buffer 17§45 1 marker, I #EHER:
Vs 25 B+ A B A Al s PVDF B, Merck
Millipore /A ®]; #H§H ECL %6, WARHH @
DOEEARARAF; 95 K F(IL-8 1 IL-10)
R &, LR AE R AR A

ALK SRR, i TR B T A A AR
NanoDrop 2000 f(ig 5366 THRIZE S E 7 PCR
10, FEB KRB AR BIKAL . SR
WAL ARG, A RA A 2= i (L) A IR A A
6 Wi, Nikon 22 H] 5 Ilumina /5y 38 &t I 7
F- &, Illumina 2 A ;3 4943 B, Agilent
/NS
1.4 EFRFZAARIEFE

=80 °C KA Hh B HS VR AF AR ) LA AT TR
23316, KHLHEERE A, H—IR RN A E
RV AE MRS [BARRE IR oy X2k, RIFHE
T 37 cClEIR B FRFE L F% 36-48 h, PREUAEEE
% MRS WA R ERGFR(37 °C, 12h), Kt
4R, 8000 r/min B0 10 min WEERIR, FIXCH
PBS SRk 3 s, HEEE 1.0x10° CFU/mL,
#H.

A =80 °C VK i H B HS R A7 1Y 1 ] R AT TR
ZJCO3, HURATIEAERN T 7% Wi2F 4 3 1M i 5
8 O i B AR RS FR 5L B B TR AR
55(85% Ny . 10% CO,. 5% Oy, 37 °CHi3%
72 h, BFRSERUS, BEZE 1.0x10° CFU/MmL #Y
WEW, &H.

AGS AIMIHEFN T 10% G4 1fL7%5 ) Ham’ s
F-12°K 4 i 32 2 rh, B T 37 °C. 5% CO,
T AL FE R B SR AR R A AR o R FH DRI T A ) 2K
AERIE AGS 4, THEC, RN E =
3.5x10° cells/mL #% 7T 6 fLA (AL 2 mL). 5
o LU AN . 2SO0 R (Control) 5
) LR AT B B T T ZH(ZI316) 5 A T THEAT B
JEYL 4 (Hp 1 h A1 Hp 2 h); HEPFEFF R BES T
FiizH, SEEGASTRS, FH PBS ZRnPik e 3 ¥,
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B J5 R T J5 2R 1 Bl RNA LS
1.5 EBRRBEENTE

el FH AR T A5 1 AT o) 0 ARl R D 1 R0
RIPA 2 7o 0 244, 4 °C. 12 000 r/min
B0 15 min, W ETEREEHE R 1.5 mL 508
t, A SDS & EFEZE R, 100 °CHi#A 5 min
AT E AN, 45t SDS-PAGE /B EH G,
F MR, [HI 250 mA, 0K 70 min, K&
H¥#% 2 PVDF I I, H 5% Bifs k£ 1 h,
K5 p-p38. p38. o-tubulin Fl B-actin P&
4°CIFH LR, RIFERWE P 1 he WIER
I ECL {2k ik g, (SR g R Gk
RGOt Hr Hbn ik AR IR K.

1.6 SCBYTR K E £ ¥ 5 35K PCR (real-
time RT-PCR, RT-qPCR)

R SRR RS PCR R RECH], DL RT-
qPCR W FE P i 8 5% Wu Rk, i
i B30 5% £ A1 ABI StepOnePlus & 4t # 17 RT-
qPCR. 8 & 536G B T RNA Wk
fi 1] SevenFast® Two Step RT & qPCR Kit #47/%
% SR RN qQPCR, R %A % (20 pL): 5xRT Mix
4 uL, dsDNA 1 uL, RNA 500 ng, RNase-free
ddH,O #ME 2 20 uL. SO SRRRIT: 50 °Cl sk
8 min, 85°CKi% 5s. qPCR KK (10 pL): | .
TS (10 pmol/L) 45 0.2 pL, 2xqPCR Mix
5 uL, cDNA 1 pL, DEPC 7K 3.6 uL. S L2
F¥: 95 °CHilAEME 5 min; 95 °C7ZEME: 30s, 60 °C
Bk 30s, 72°CHEMH 2 min, 40 MEH; 72 °C
ZLIEAR S min,  SEUGTTIE A o T R RIS i i 42
WAES | PP ¥R . P8 GAPDH 1E NS4
B, R 27 M H B9 2 mRNA G X6
TR Pl i E 3 M EARER . AR
WS IS RS ans 1 s
1.7 EHREZSDH

P2 I 1T BEAT B PP b BRAH (Hp 2 h) FIAR )
FLAL AT B ZI316 T T 4H (Hp+ZJ316 2 h)4f fifd &
RNA, ZAY0 TG RNA 5E3PE(RIN>7.0)
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®1 KHRRETASIIRFS
Table 1
study

The primers and sequences used in this

Gene Primer sequences (5'—3")

GAPDH Forward: GGCGACCTGCTGGAACATTACTG
Reverse: CATCGTTTAGGGCGTGGACTACC
MAP3K8 Forward: ATGGAGTACATGAGCACTGGA
Reverse: GCTGGCTCTTCACTTGCATAAAG
IFN-y Forward: GAGTGTGGAGACCATCAAGGAAG
Reverse: TGCTTTGCGTTGGACATTCAAGTC
Forward: TGAAAACCTCCAAGCAGCCCAAC
Reverse: GGCGTGTTTGATGTTGAGTCTGTTG
IL-6 Forward: AGACAGCCACTCACCTCTTCAG
Reverse: TTCTGCCAGTGCCTCTTTGCTG
IL-10 Forward: GACTTTAAGGGTTACCTGGGTTG
Reverse: TCACATGCGCCTTGATGTCTG

TNF-a

J . BT AR BB B A R F] 58 B
SCEAG K Tlumina W7 o S5 G EiE 28 B o g
Ja . f# ] Hisat2 #2617 )% 50 e XF, R A
FPKM LTI R Rk & . 22 57 3R I8 5L A i
TE bR 1 K |logy fold change|>1 H. P<0.05. il i
GO # ¥ £ (https://www. geneontology. org/) #f 17
IHREVERE, IF M KEGG %UHE FE (https://www.
genome.jp/kegg/) T JEiH % & S o b, b 2 1
{H%E K P<0.05,
1.8 #YILILFN T

SPF 2% C57BL/6 /N ER AT Ay 1 — J&] 1Y) 325 )7
PR E . BEVLS N 4 24 (n=10), Control #H :
£ HUEE 400 uL Jop AR HERK, BRR—IK, HF
25 )8 Hp 4H: 8 3 JAHESE 400 uL Jop A Hiih
K, BR—IK, J5 2 JAHE 400 uL d4T THEFTF 5
AW (1x10° CFU/mL), B&-Kk—Ik. Hp+ZI316
. T3 FHEE 400 uL AP FLAEFT R ZI316
BW(1x10°CFU/mL), MaR—K, #5223 8, Ja
2 JEIETS 400 uL Ml THEATERTRTESR(1x10° CFU/mL),
b X — K . Hp+ZI316+Adezmapimod #1 : 7E
ZJ316 T THEhl 3G IS S p38 MAPK 417l
# (200 pL)y, FHEGE—H 5 pg/g (K HE), X

—

TE S W) S g A R], a) 5h 4 1 A i
1R . SEB AW, X/ BURR B AR At
RARMRER LA RS, PRAF T -80 °C UKAE,
#Hlo
1.9 H&E 3t

HIRHN L 4% ZRPEREfS, &MEL
B 7K (70%-100%) . —HIZKE | ARG,
IR 5 wm JEEEYI R, #47% M H&E Y a2,
PR 2062 BB EE, AR BEHLZE IR 5
A, 2 A4 PR L GEE 1 NUR VA PEAL 240 214
Ui, SRS R WP R G T E 24T,
BARPE bR dE b e B0 . ARE 4R |
Fass 25 P ZU5e ek, ARIEI R EE AN 0 21 3
HEATPRAr, 0 ARFETCHU, | AR, 2 18
TR, 3 RFTEEB.

1.10 FEEX % 7% IR Bff iz 3% (enzyme-linked
immunosorbent assay, ELISA)

ANRUIML B FEAR 28 3 000xg B 0> 10 min J5
iz B8 ELISA 050 & U6 B B #AR int A2 A IL-10
AIL-8 MY RIKIK o AR BEHLAI 5 H/N R
FEAS
1.11  16S rRNA EEF 547

16S TRNA KL AN 173 #r th U st (1 % A= 1)
FHEA R AR ZE M. FIREHE S QIIME 2 Jiifs
5, fd ] DADA2 AT Xl )y, AR5 i
SILVA 138/16S %416 122 45 H 55 B i 1D #H 5C Bk,
TR I A= L4 35 + )5 51 22 {4 (amplicon sequence
variant, ASV), o ZF:M K H Shannon $5 50174 ,
B Z £ 1ok Bray-Curtis BRI, Z-tH]
553 #r(linear discriminant analysis, LDA)YUW K/
(LDA effect size, LEfSe)73#T(LDA score>4.0, P<
0.05) 4 2 IAI2E 5 PR
112 #iEAIE

B DL S48 45 1 22 (mean+SD) % 78, %
Ffl GraphPad Prism 9.5 #4748 11404, il
AP R 22 70 BT (ANOVA) AL 1 & 1, P<0.05
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FNEABEER ., IIALRERERD 34

2 ZEREH®

2.1 ZRRAKFIRFEAER
EREC =gz b1k
2.1.1 ZJ316 ## Hp iF558) p38 MAPK &
BHE

A ] R AT PR R U 25 5 30 p38 MAPK 1Y%
W, MR AR N RAE R TR, 5k RIE
R P mTAR ST A B, A ELRIAT B 29316
FE . 35 10 ) 1 ) SR AT PR J§ TNF-o, IL-1B
M IL-6 254 5 A 1 2381200 40 ] ik
i JH % MAPK {5538 M R EAEH . T,
I B P 5 28 B 300 G T A 4 LR AT 1R 29316
Xof B 1 TR AT T L S5 p38 MAPK 38 JR TR IR 25
Hsem . WK1 s, SXPRAML, 24
YIFLAEAT B ZI316 Ab B 5 A AL 21 B I8 19 p38
WERR AL IS . WA TIRAT R 1 h J5, p38 Y
WERR ALK 3% EFF, Y 2 h 5 2 H TR RS
P, X~ BT A AF 5 S A Y
SR . Yang ZEPOSR G ILE E R 4 HSFE
FUNIE & B B L 2 40 GES-1 He# 1 L3

A

R T R AT

Q) ©
& (\5,)\
o o ‘o o .\“Q\ N
S 3 F

phosp38

p38

AGS

El1 p38 MAPKIE
Figure 1
P<0.001.
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SBERHVEUE 2 HT(A) RSt E(B)
Analysis of activation of the p38 MAPK signaling pathway (A) and statistical graph (B). ***:

SRR TR R R 22 R, R A
2 Fh A0 AE B e TR AT TR 1 b S p38 B
MR ALK Bk Bl , BEIS B N R, 54
T 5% 45 S 5 BE — 3. Nakayama 7 4[]
B2 FTF B ATCC 49503 VacA H i A B IR i 40 i
2 AZ-521, KB p38 By Ak KA AL H S
10 min 2 ETHE, 2h JE 5XTEAMLE LR
F2eSR . BEE RS, A AT A i A
MAPK # 2 B (4 DUSP9 45)# ] p38 MAPK
i BE T o BIF 9T 6 W DUSPY (U S5 P i iR
fitt 9)1E A p38 MAPK By 5 57 1 1 o 45 X 7,
HFB K24 Hp Frefili ~ o 1, U
B 1k 3 B R AE 1 AL SIS SRR,
Y FLREAT 8 ZI316 HEf% 25 10w 1 ] B2 AT B
YL J5 p38 MAPK {5 5 38 B A TG (1 h A1 2 h
TR A5 21.95% 1 33.72%, P<0.01).
2.1.2 ZJ316 ¥t p38 MAPK & I B 4% F4A
VEEE

it — Y A MAT 23316 PR
ELARVEFIMLED, XA 1 MEAT T A0 B ZH (Hp 2 h) Al
FEYIFUMEAT B ZI316 T Hidl (Hp+ZJ316 2 h)iE1T

sk By, BfiE 5 p38 MAPK i i 45 A1
KB 2ZEFER . WK 2 Frax, YA E
B *k %

=i Hokok wokok wokok
® 1.0
% 0.5+ -

0.0
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ZJ316 1 T J5 £5 W He 7] 45 1A 4 Bh 3 B2
(CACNB2), MAP3KS fl FOS %R # ik T 1 .
CACNB2 2 J i v AR 1 45 38 18 2R (1 AH 5CT
FEA LD, FERAY Cat B FE A, T 4H I N
Ca* 7K F 5 1% M %A (reactive oxygen species, ROS)
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Figure 2 Transcriptome sequencing analysis.
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Figure 6 H&E staining results of the gastric mucosa in mice (A) and pathological scores (B). *: P<0.05; ***:

P<0.001.
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