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# ZE: By ET Toll H24K 4 (Toll-like receptor 4, TLR4) /HEFE4r LA T 88 (myeloid differentiation primary response
88, MyD88) /I F-xB (nuclear factor-xB, NF-xB) HESIRIT B Z I8 e 2 Xt i | 12T 1 Helicobacter pylori B4 N\
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Shuhui Tongbian Capsule inhibits Helicobacter pylori-induced inflammatory
responses by regulating TLR4/MyD88/NF-kB signaling pathway
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Abstract: Objective To explore the effect of Shuhui Tongbian Capsule (% Z5i# /K %) on inflammatory response induced by
Helicobacter pylori infection in human gastric epithelial GES-1 cells based on Toll-like receptor 4 (TLR4)/myeloid differentiation
primary response 88 (MyD88) mediated nuclear factor-kB (NF-xB) pathway. Methods H. pylori induced GES-1 cells inflammation
model was constructed, control group, model group and Shouhui Tongbian Capsule (80, 160, 320 pg/mL) groups were set up. After
intervention with Shouhui Tongbian Capsule, the level of nitric oxide (NO) in supernatant was detected. Flow cytometry was used to
detect cell apoptosis and reactive oxygen species (ROS) level. ELISA was used to measure the level of interleukin-1f (IL-1B). qRT-
PCR was used to detect the mRNA expression of /L-1f. Western blotting was used to detect the expressions of TLR4/MyD88/NF-«kB
signaling pathway related proteins. Results Compared with model group, Shouhui Tongbian Capsule significantly reduced NO
release, cell apoptosis rate, ROS and IL-1f levels (P < 0.05, 0.01, 0.001), down-regulated /L-1 mRNA expression (P < 0.001), and
inhibited the protein expression levels of TLR4, MyD88 and p-NF-«xB/NF-xB (P < 0.05, 0.01). Conclusion Shouhui Tongbian
Capsule could alleviate the inflammatory response of GES-1 cells induced by H. pylori infection by inhibiting the activation of
TLR4/MyD88 mediated NF-kB pathway, reducing oxidative stress damage, and decreasing the production of pro-inflammatory factors.
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2,3,5,4'-tetrahydroxy stilbene-2-O-B-D-glucoside; naringin

Hy | THEM B Helicobacter pylori f&—FhiZ etk
P B R A, B 4~6 IR, 1 E%E
TAEKE I ZEAENFER RS, 2Bk
NEAHEREN . WRATIRZ ok E, IRIRA
] SR e e 0 2 T RO B 5 g B R A
FEAHLY N1 KB, ZEAAME &M E
Eg (g E % Bt B ERERD
YRR, E5OMERR. ELREIE. RkE
s MR PR RGP A B B S5 1 5 55
FEAERERR,  H Tl | TR B R G — 21697 7 &
VY ST v, B 5T SR 4 ) Cproton pump
inhibitor, PP BX&E4E:, JFHENC 2 FrpidEsR (A
FrSCpibh, ehidm RS HAbl. HiZ7 AN
RRR: —J7H, BUERMEH S5 GG, )it
SKUF S PR R HE S Sk R0 S AR A S T SR R
RN, EARFACEFRIT I 2 AR, R
AR B R A S — 7, ABRVEE N R s
T TID B R R I 2 3R R 2 T, B
TRITIRBR P BNTE 65%~92%, HIEVFZHIX 2T
Feiadh, SAtt, 5 TR 2 Ok i 1R AT B 4E
Juten BEARSe B A R 20 S AA, I s A i R
PrAE = B A EEHBG T T Ea b,

MRIRAEFZ I = R ARFE BT R SO 2
HONTPT A | TREAT B R e 1) W T 7 R, R R 2
TEH A R G567 Hh R I SR [ AR 0 F B
FENG IR L B AR 2050 0E, Hrhrh 2§57, FIRZGH
SOEE IR Z R L IR R B,
A I LR R Y B S I A I B A R SR A
A R AR RS 25077, HITE S, 5
2. R MR T BT NS BIRL HHSE 8 IR
2, CHTEE T COE S H B SRR R JR9T
B T8 50 LA BT R T % 1 25 BE PR, B 5
FIEERBE R RBR SR AT BN W | T8
SR AR P N TN T TS NS B S TR Lo S S
PUda T TRAT B RE /7, B DG T L G ey 428 e | THEAT BT
SR YL 5] R 9 S5 N B H8 AE 43T LA 1 A LA

Toll #5244 4 (Toll-like receptor 4, TLR4) {5
518 PR MU TR0 B AR R SORE S L) S B
B o AT ISR YL, TLR4 W SR L A -
2 (myeloid differentiation protein-2, MD-2) ¥4l

AR IR % FE (lipopolysaccharide, LPS), LPS 5
TLR4 454 i LPS-TLR4-MD-2 {15 &40, 321 fisk
RAZIEGTE M A G ST, I8 BERE 7
-+ 88 (myeloid differentiation primary response 88,
MyD88) 1% i ik 47 W 3% 4 i AM S 5 I T g 1/2
(extracellular regulated protein kinase 1/2, ERK 1/2)
FIZIAF-xB (nuclear factor-kB, NF-kB), &AL
1 40 %-6 Cinterleukin-6, IL-6). IL-1B. fity&
IHER F-0 (tumor necrosis factor-o, TNF-0) ZE{E
RAFRE IR ZRES R 041), A} 5 i i g 57
BT IEAF B S N B B R AN SRR AR, R
FH 25 38 {0 A T T A0 B 98O e B L A B I K
TLR4/MyD88/NF-kB {5 Sl B A0, 5 72 HAR
e | TR B R IR BR TT 2 B A SR A R
1 ¥R
1.1 S EK

N BB R 40 GES-1 FHga 12T B br v
Sk ATCC 700392 I [ 3£ [ ATCC.
1.2 AHR5HF

LR REIEI) (T 141423023) HE

R AR A F R, i ORI M
HREDE 9N 7.12., 32.83 glkg: wHEEL TG
FEA (S 6130172). R BG5S
3807201) WYEBEE Oxiod AW JoH ML 4EF 1ML
(L5 HQ30074) I H |~ I8 SR AP RHE A PR A 7l 5
CCK-8 ik7& (5 C0039). B-actin Fifk (L5
AF2811). HRP #ridfilizEdife 1gG —Ht (its
AF208). HRP #RicfILEPiR 1gG =41 (s
AF216). RIPA Rf# (k5 POO13B). 45 HIfi
It (phenylmethanesulfonyl fluoride, PMSF, L5
ST507). MR & H IR TR (5 P1045).
b e T TR N - B TR M T M e I FL YK (sodiium
dodecyl sulphatepolyacrylamide gel electrophoresis,
SDS-PAGE) MR il il & (k5 PO012AC).
BeyoColor™ Fij¢ 45 1 Marker (fit*5 P0077). &M
R (1S POO15SL). BeyoECL Star 81k
SRR & (S POO1SAS) W H FifFE =
REMFHE AR AT ; RPMI 1640 B3 (LS
KGL1503-500). PBS ZZik (5 KGL2206-500)
T B IR RA T BTE R (F &R 100
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U/mL+8£8 % 100 U/mL, #it'5 P1400). a4 i
({5 S9030). 0.25%JKEgF (k5 T1320) ¥ H b3
RHEEREARAF]; IL-1 ELISA {7& Gits
CME0015) W H At st PUIEMAED R G R AR 1
P44 (reactive oxygen species, ROS) il 171 & (41t
5 800338) W H L E A RAEVRHER AT —
A A (nitric oxide, NO) &R & (HE5 G2930)
) B 3% [H Promega A A ; Trizol 7 (#t 5
15596026 )14 4 3£ [ Life Technologies /A 7] ; Annexin
V-FITC 40 T afE ('S 556547) T H
% [E BD A#]; MyD88 HifAk (4lk'5 4283). p-NF-«xB
Pk (5 30330 . H o R -3- B R N A
( glyceraldehyde-3-phosphate ~ dehydrogenase
GAPDH) ik (L5 5174) HEE CST A#H;
TLR4 Pifk (it5 MAS5-16216) W EHFEE Thermo
Fisher Scientific A &; NF-xB ik (b5 ab16502)
4 E JE[E Abcam A .
1.3 {425

CB170 B =354 (4&[E BINDER A F]);
BSC-130411 A2 A4 (I i %A R
AFD; IM-SFLD M50 (5 B B s (E KA
OPTIKA /A7]); HERACELL 150i % CO, 57248
Nano Drop 2000 !l & &% MR & H € &1 (3%
Thermo Fisher Scientific 2] ); CLARIOstar £ 1))
AelE bR (42[E BMG LABTECH A );: T100
Thermal Cycle 74318 PCR 1% (Z£[H Bio-Rad A &) );
LightCycler 4801T %4 qPCR % (Fii+: Roche A 7]);
CytoFLEX Z43it :X4i ffa{X (3% [ Beckman Coulter 2
7] ); Tanon 5200 U422 K6 A% o i (iR R
BHEFRRAFD.
2 FHiE
2.1 HEEHARNHIE

FREX 10.0 mg 15 2518 (E RIS, T 1 mL
T 10%M8 4 MIE R 1% HTVER K RPMI 1640 5842
Fraedk, 28BS, 12000 r/min &0 3 min,
B _3E, fHH 0.22 pm T B i FLIE R AT B8 bR
W, JBCT-20 CORAFFH . ImA AT, HE 10%64
MIEFD 1% RPMI 1640 58 415 F5 3L M ke
BT AR
2.2 EKREEFE

FRfETE R ATCC 700392 LRAFTER 65%K 07
Rz 25% H AT 10% 06 2 L3 FARAER T
TRAFIRE—80 Co R TC B iR ATHN BRI 50

FAEIRIN 5%TC B 45 2 1L A0 548 be 0 B i 15 9% 5
b, BREPFRIVEE, BT 37 C. 10%COx 5% 0s
A1 85% N, s FAaH, 1id% 2~3 d.
2.3 ZHEEEESE

GES-1 #MAHE 10%64- MG 1% HTiER
(1) RPMI 1640 £57%4E, BT 37 C. 5% CO, (11577
AT E IR
2.4 YHBEGEMENE

B B K I GES-1 4, DL 6X 103 A4N/4L
BT 96 LA, B53% 24 h, IMAASFEFTEIKE
(10~1 280 pug/mL) (1)1 250 (F AL FEALEE 24 h, X}
HRAHINAAE 255774 . &L 10 L CCK-
8V, WA 2 h, RAMGHROGNIE 450 nm AL
JE (O E, RS

MATE FT=A s/ A s
2.5 NO BHENE

BN HAE K1) GES-1 20, LA 6 X 103 4N/AL
BeRhT 96 LA, 1538 24 h, WEXTIEL ., MAIH
A Z5EE %€ (80, 160, 320 ug/mL) 4H, FAY
AL Z5H NN ATCC 700392 bk [ 4x 5 3
(multiplicity of infection, MOI) =100 : 1]},
BRI R R B 1 1 25 IE 5, X
HIMAAN S FERF LR 725, K595 24h, W&
M I, e R & T B I E NO RETSCER -
2.6 ROS 7KFME

¥ GES-1 ZHfILL 4X 105 AN/FLEFT 6 FLIR
W, 55 3% 24h, FRIE “2.57 TR JTvEREAT O LA AL
i, PBS ¥k 3 A, M DCFH-DA % 6GHRET ik
HFE 10~30min, [FIH & B ARMNZOCIRE 5 259
(IR EFL. i RS FREEDE 3 Ik, RNt E &
T PBS ¥, RAMAAMAN E 488 nm T
PR o
2.7 Annexin V-FITC/PI SU4& M 40 p o =

¥ GES-1 4Hfbl 4X105 NALEERT 6 FLIK
W, RE9E 24h, I8 €257 R 5T O 4LR b
PR, UREEGIME, PBS Wi 3 )5, HR¥E Annexin V-
FITC/PT XUbw 4 55 & i i gk AT # 4, TRAE
FEEEECFE 15 mino S I A i AR W0 20 i
B
2.8 4HAE_EER S IL-1p 7K Fa9NE

¥ GES-1 ZHf Ll 4X105 NALERT 6 FLIK
W, B59E 24h, FZER “2.57 TR 7 AT o 4l R Ab
HE, USCAEANMD LiE, 4% HR ELISA {7 &t B
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5E IL-1B 7KF-s
2.9 qRT-PCR #&| IL-18 mRNA FRi&

¥ GES-1 4Ll 4X 105 MN/FLEFTF 6 FLIKR
W, B53R 240, FRIR “2.57 IR J7vEAT o LA Ab
Mo WCEEANN, FEAE BRI RNA I
4 H cDNA, #47 qQRT-PCR 73#7. 5I¥IFHI L% 1,
UL GAPDH W%, KH 2722 0L E IL-1p %

R iA .
®1 51455
Table 1 Primer sequences
FEH SIS (5°-37)
GAPDH  F: GGCAAATTCAACGGCACAGTCAAG

R: TCGCTCCTGGAAGATGGTGATGG
IL-18 F: GCTGCTTCCAAACCTTTGACC
R: ACAGCCACAATGAGTGATACTGC

2.10 Western blotting &l TLR4/MyD88/NF-kB
=S BEEXERRIA

¥ GES-1 Z4Hffibl 4X105 NMALEFT 6 FLIK
W, B59% 24h, IRIR “2.57 TR b T o 4L A4
H,oUEgnie, 1K, A 100 mmol/L PMSF
FEFR B HI I RIPA MR EE A, R
BCA & 5 il g R &l e R R . I\ BRESE
M, RAJET 100 CHiFA 10 min {18 A4,
EAFERZ 12% SDS-PAGE HiJk, % PVDF Ji,
O 5% HEA- 4, = EE P 2 he AR —HT,
T4 CREDEEER. FEEE, I H (1
5000), ZRFERFIEF 70 min. I ECL LK
FEIF, A A R IR A TR, K Image
T BRAF 53 W 2% K AL
211 GtESH

K GraphPad Prism 9.5.1 #AFHEAT G541 40#r s
B A X £ s Fow, IR ELBCR A B R &R 5 Z 0 #T
3 %R
3.1 EZREEREX GES-1 iE LM

WK 1 s, 10~1 280 pg/mL 8 2558 (5 ik
FELLTH GES-1 402 24 h J=, 4Af0IE S5 A
PE b B A, 3L 2 B4 ) ¥k B2 Chalf inhibitory
concentration, 1Cso) >4 992.8 ng/mL. [KIt, KA 80.
160+ 320 pg/mL & @@ T T GES-1 4if
24 h AT JE EEHE AT .
32 EZBERENZETRTSH GES-1 4
Bt NO BERAI520

i 2 fior, Sy, ALY i

150

100

4l % 71/%

50

lg R IRE/(ng-mL™)
El1 EEREREX GES-1 4HAE NIRRT
(Xts,n=06)
Fig. 1 Effect of Shouhui Tongbian Capsule on viability of
GES-1 cells (X£5s,n=06)
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NO/(umol-L™)

#it #it

W
T

it

0 T | T T |
YRR BERL 80 160 320
2B (T R FE/ (ng-mL ™)

S3RA R *P<0.05 P<0.01 *P<0.001; SHEAIHLL
. *P<0.05 *P<0.01 **P<0.001, TEH.
‘P<0.05 "P<0.01 "P<0.001 vs control group; *P<0.05 *#P<

0.01 ##P<0.001 vs model group, same as below figures.
B2 EEBREREEVETESSHN GES-1 Mg EE
B NO JKFEHFN (X+s,n=3)
Fig. 2 Effect of Shouhui Tongbian Capsule on NO level in
supernatant of H. pylori-induced GES-1 cells (Xt s,n=3)

MR NO /K TFEZEFE (P<0.01); SR
B, 80~320 pg/mL 1) 25 816 AR FE 5 R % B 2 )
Hil T TR2AT B S 1 GES-1 40 B3 b NO /K
S (P<0.01),
33 EZBERENH ZTRIZSA GES-1 4
B8R ROS 7K FAY S0

WIEE 3 B, 550 B B A, A 70 20 4011t Py ROS
KFEZET R (P<0.01); SHAALLE, 80~320
pg/mL PR BT 25 6 o 3 3 P W | A B 5 S 1
GES-1 4184 ROS 7K°F (P<<0.01).
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X HE R
4V1L(85.65%) VIR(14.35%) HV1L{70.13%) VIR(20.87%)
] - 5000
- £
200 200 4
] sy 4000
§ § #3000
% 100  100- *fdi 2000 #
" #
B 1000
0 T +.! T T T
102 103 10* 105 10° 100 104 105 106 XFRE AR 80160 320
FITC-A FITC-A HER R/ (ug'mL )
HEMERKTE 80 ug'mL™! HEETREE 160 pgrmL™! BT IE 320 pgrmL!
V1L(86.59%) VIR(13.41%) 1 V11(90.88%) VIR(9.12%) 200 i V1L(93.36%) VIR(6.64%)
150 ]
1501
ﬁ 100 fé 100
F g
50 1 208
0
100 108 10* 105 106 102 100 10* 10° 106 102100 10* 105 106

FITC-A FITC-A FITC-A

3 BEBERESEIZTEIS S GES-1 BEA ROS /KFRIZME (X+s,n=3)

Fig. 3 Effect of Shouhui Tongbian Capsule on ROS level in H. pylori-induced GES-1 cells (X £ S, n=3)

34 BHEBEERENETETEIFSH GES-1 44
B AT IR

KH Annexin-V/P1 XU e th 2 n] R HE X 4341 il
R (QI1-LL AN IEH A, QI-LR MR- HAH T- 41,
Q1-UR MM HAPEH T 41/, QI1-UL NIASEAIf). N
Kl 4 fior, SRR LA, AU ZH A i TR B 2

T (P<0.001); SR LEL, 80~320 pg/mL
) P 25 30 {0 i 0 = U ok el DR 18 5 <3 () GESS-1
MPPET: (P<0.05. 0.001).
35 BEZBERENH ZTRIBFSH GES-1 4
B8 TL-1p 7K FERNEFE RIAHI S

WE s fior, SxiRditiis, MAAYNM g

] o HE ) it
10 Q1-UR(T 29%) 10 Ja1-uLd so% Q1-UR(17.32%) 25+
] ] Y 20 sk
1054 104 ¥ | S
T T % 15+ g
A & H s
1044 Z 104
= i
5 N 54
0 ; . i
J01-LL88.40%) "~ Ja1-Li( ,sss%, 0 T T T ' T
102 103 104 105 106 107 102 103 104 105 106 107 Xi“}ﬁ *%ﬂ 80* 160 32071
FITC-A FITC-A L FE/ (ugmL ™)
06 ﬁxﬁ@}hi 80 ug'mL™! 6%’*1@@&% 160 pg'mL™! G”EL 1@(@&% 320 pg-mL™!
1 L Q1-UR(14.09%) 10° Q1-UR(.32%) 10°3 Q1-UR(5.33%)
e
< 10°4 j < 10%3 < 10°4
@ 2] S
1044 1044 1044
ES 1 Oéu.ﬂ"x‘:“ 3
Jot-LLgs 7|%> Jo1- Luav 24%) B 101-LLE0 w%)’ :
102 103 10“ 10° 10° 107 10% 103 10“ 105 106 107 102 103 104 105 106 107

FITC-A FITC-A FITC-A

B4 HEBERETHEHETEISSH GES-1 AATHEM (Xts,n=3)

Fig. 4 Effect of Shouhui Tongbian Capsule on apoptosis of H. pylori-induced GES-1 cells (X £ S, n=3)
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80—

o
S
l

'S
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|

IL-1pB/(pg-mL ™)

20—

0 T T T T T
PONI R it 80 160 320
L5 i BE/(ug-mL )

34 *okk
il
%ﬁé
2_
poy #Hitt
=
% it
g
< 1
=
0 T T T
oyt A 160 320

BB E R %/ (ng'mL ™)

5 BEEBEERETE TEFEIESH GES-1 4/ IL-1p K FMERFRIENEME (X£s,n=3)
Fig. 5 Effect of Shouhui Tongbian Capsule on IL-1f level and gene expression in H. pylori-induced GES-1 cells
(Xts,n=3)

W IL-18 AKFREF S (P<0.05); HHEAALL
B, 80~320 pg/mL 1 25 5 i 2 ml PRI i | ] 0
FFE 5 S0 GES-1 4l L& IL-1p /K°F, Hr
80. 160 pg/mL HEF G ER (P<0.05).

A VAL IR TR SRIR R R RSIR I, JEEL
160+ 320 pg/mL 5 2@ MR IE 2 N EHIT RS T
AW ESEIGIGUE . KA qRT-PCR A&l IL-18 1)
mRNA Rk, 5 R 5 fon, S5 RAtE,
R GES-1 4008 IL-18 mRNA Fik/K T &B#THE
(P<<0.001); HBEAYZHLEE, wZ5@MRsE (160,
320 pg/mL) ZHAHI IL-18 mRNA ik /K72 2 P&
(P<<0.001).

Yol BR T 160 320
HER R/ (ugmL )

3.6 BEERERENT IR RIS S GES-1 4158
TLR4/MyD88/NF-xB {5 i@ B H X & B FRIAHF M
mE 6 o, SxTRRALLE:, A4 TLR4,
MyD88. p-NF-kB/NF-kB [1] 55 [1 3R 1IE /KT & 2 T+
(P<<0.05.0.01), $2 7~ | BT B B G 2 0% TLR4
GEmE; SHEMAR, HEEERE (320
pg/mL) #H TLR4. MyD88. p-NF-kB/NF-kB & [1#%
KPR EFEL (P<0.05), EHZME{ERTE (160
pg/mL) #1 MyD88. p-NF-«kB/NF-kB & [ #iA /K-
BE MK (P<0.05. 0.01). W] 2@ (0¥l it
T I 0 T TREAT R 55 S ) TLRA {55 38 B 7 8 13
T AT 5] R IR 9 RE S o

1.57 2.0

k%

1.54
1.0 #

1.0
0.5+ #it

MyD88/GAPDH
TLR4/GAPDH

0.5

O T T T T 0
MR AR 160 320
BB ER T/ (ng'mL )

2.5 *k

T T T T
X OB 160 320
T LT R FE/ (ug mL ™)

2.0
1.5 #

1.0

p-NF-kB/NF-xB

0.5

xﬂlﬁﬁ ff}-@'ﬂ 160320
HEEEME R/ (ugmL )

6 BELEEREXHI ST RIS SH GES-1 41 TLR4/MyD88/NF-kB {5 S @ BIEAELORIEMEE (X£s,n=23)
Fig. 6 Effect of Shouhui Tongbian Capsule on expressions of TLR4/MyD88/NF-kB signaling pathway related proteins in H.
pylori-induced GES-1 cells (X £ s, n=3)
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4 e

TLRs s f#RA0 AR N AR 15 —1E P 4. TLR4
YER TLRs KM 2 —, REiRI0 B A4 2 S 5 AH
Koy FREA LS T JORE [ IO, | THRAT T A2 R 1A
B R E BN &R, TLR4 JELRA) LPS fiik #
iE SN, 83 MyD88 #H 558 [ (MyD88 adaptor-like
protein, MAL) ¥ N5+ TNF S244AH K5~
6 (TNF receptor-associated factor-6, TRAF-6), @
Wil NF-«xBU7L, B8005 1) NF-«xB R AL, (et
ROS [I2E &K, #EMHE S IL-1P 25 45 T 1 #0E
T AH B T S R A U800, AR A R B,
FERIIH NO B« ROS /K M A i 1R B T
& IL-1B (2 RFF/KF5 mRNA %k B, H
TLR4/MyD88/NF-«kB {5 ‘5 il i <8 i 1 Rk i 3
A, SRERALE -, UESE R IR AT B S
GES-1 il SRR A ) o

LR NZ AR AT T, KPR

YER AT REVE T« 22 gy -2 B8 7 (1 Wb [R] 428 5808
W FE 3R B, 7925 K 3 2% ml e Ik AR W | 1A 1R A2 )
OB 55 e 1 ) G 2k, k2 iR A T 4 L ) R 48 3
BRR0T, K3 Z A6 TLR4/MyD88 E &K,
FHEG NF-«xB HBGERY; AZSHEH Rg Al Re FHIE
LPS 5 TLR4 454, FHET LPS il k(15 5@,
VAL FMER R F RIS FIF=AE, S S B, [ A
NS BH Rgy 16 AT LA s S A S B RGP /722230,
A FRGERER, HTHSEERETHG, dal]
BRAT R 53 GES-1 40 NO BJiE . ROS 7K Al
FHIH TR 5% N IL-1B R £ K1 7/KF 5 mRNA
FIEFEK, H TLR4/MyDS8S8/NF-kB 15 5 1l i S 5
HRIE N, RO E 2ol E k3 i 145 TLR4/
MyD88 /511 NF-«xB {5 ‘5@, |0 R R
SHRTE T, AT R IE B BE R E .

AT R GV AL T S A R S WA TR AT
BRI 755 1F7 GES-1 4H M 985 S S B R, IE S ] 38
I TLR4/MyD88 /31 NF-xB i 2 =41 48
REJ], FRARISORER T HIRIL, I8 RS S 1
MO T A EEIA R TT, ARG ST
UK 25 10 10 R 9 5l | 0T 1 R e A O 8 %
Bk, JF8i%E TLR4/MyDS8S8/NF-kB i i Ky Ho A F#E
Mo WWHTCAWFEHRGE, BEEHRY, Kz
Serp 2582 5 AT RS TLR4 38 0% 22 i | THEAT B4
FHOCHIE, X655 75 2 DM@ 28 < IRV B N s
M7 2500 (0 Jle B8 LA IR B 2 < 95 Ul (i 9 A% 0 I

R, HATTh s R KA S RS G
EH, 5AZ. BARNANI B IIROE -, fE
G A JRE [F) [F] IR ] 30E S PRI IR A2 06 15 260 I 1 ol
W, Aty WAl IR TR R R AL TR IR T
. UBAN, A FTIR IR R T T TR S 2
IR BB RAE AR EA N, AJE Lt
BRI E R R T S HRIE . AT
fE—ERRME: (1) SCRAH S, Sz kA sk
IR, JREETRAGANERY, W e Sl
5 1 o) B 80 5 2H 2R 9 RE 1) 50 R R B 2 A v
(2) AU E ZEERE D KIELR . PUHTH
REEEVERL Sy s AR @ B 7 B R /i
FAR TS, Jo kB R AR A AL
ils AW 5 T TLR4/MyD8S/NF-«B JH i,
ARPRV B 25 30 0 i 2 2 75 30 i FL A A - e B [ ke
A e ALEE 3-3% % (phosphatidylinositol 3-kinase,
PI3K) -HH % B (protein kinase B, Akt). #2%
JETEALER (1 (mitogen-activated protein kinase,
MAPK) B8], IR RN T,
FBAFAR AL EPAREEANZFR

SE R

[1] Liu Y T, Peng W. Helicobacter pylori infection and its
hidden role in low skeletal muscle mass: A comprehensive
review [J]. Int J Gen Med, 2025, 18: 4659-4670.

[2] Blandon-Arias V, Ospina-Gil A M, Salazar-Giraldo B E, et
al. Systematic review: Effect of proton pump inhibitors on
Helicobacter pylori physiology [J]. Rev Gastroenterol
Mex, 2025, 90(3): 388-399.

[3] Megraud F, Bruyndonckx R, Coenen S, et al. Helicobacter
pylori resistance to antibiotics in Europe in 2018 and its
relationship to antibiotic consumption in the community
[J]. Gut, 2021, 70(10): 1815-1822.

[4] Camargo M C, Garcia A, Riquelme A, ef al. The problem
of Helicobacter pylori resistance to antibiotics: A
systematic review in Latin America [J]. Am J
Gastroenterol, 2014, 109(4): 485-495.

[5] Nie H T, Li Q, Zhao K K, et al. Potential efficacy of
Propolis in treating Helicobacter pylori infection and its
mechanisms of action [J]. Nutrients, 2025, 17(17): 2803.

[6] MoodleyY, Linz B, Bond R P, ef al. Age of the association
between Helicobacter pylori and man [J]. PLoS Pathog,
2012, 8(5): €1002693.

[71 Cao T L, Jiang H Z. Gastrointestinal microbiota in
treatment of gastric precancerous lesions and gastric

cancer by Western and traditional Chinese medicine [J].



* 9062 »

F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

World J Clin Oncol, 2025, 16(8): 107660.

T, FWR, HHE, & 5 EEERENS AL
i AT AR N B TE BE BRI S [J]. R EREZY, 2022,
53(5): 1458-1462.

B, FRAR, BOARES, . ZE R EER T D RetE
ERAEIIEFCHERE [J]. "R 24, 2022, 53(18): 5899-5909.
Cellini L, Di Bartolomeo S, Di Campli E, et al. In vitro
activity of Aloe vera inner gel against Helicobacter pylori
strains [J]. Lett App! Microbiol, 2014, 59(1): 43-48.
Huang Y Q, Huang G R, Wu M H, et al. Inhibitory effects
of emodin, baicalin, schizandrin and berberine on hefA
gene: Treatment of Helicobacter pylori-induced multidrug
resistance [J]. World J Gastroenterol, 2015, 21(14): 4225-
4231.

Guo X, Li R R, Huang N N, et al. Efficacy and safety of
Shouhui
constipation: A systematic review and Meta-analysis [J].
Phytomedicine, 2023, 108: 154541.

Gong L P, Du H, Guo X, et al. Shouhui Tongbian Capsule
in treatment of constipation: Treatment and mechanism
development [J]. Chin Herb Med, 2023, 16(2): 239-247.
Lee KM, Yeo M, Choue J S, et al. Protective mechanism

Tongbian Capsules in the treatment of

of epigallocatechin-3-gallate against Helicobacter pylori-
induced gastric epithelial cytotoxicity via the blockage of
TLR-4 signaling [J]. Helicobacter, 2004, 9(6): 632-642.
Marzhoseyni Z, Mousavi M J, Ghotloo S. Helicobacter
pylori antigens as immunomodulators of immune system
[J]. Helicobacter, 2024, 29(1): e13058.

Zhang Z P, Liu J, Wang Y, et al. Toll-like receptor 4
signaling mediates gastritis and gastric cancer [J]. Curr
Mol Med, 2025, 25(4): 388-398.

Zhou L J, Liu Z J, Wang Z X, et al. Astragalus

polysaccharides exerts immunomodulatory effects via

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

TLR4-mediated MyD88-dependent signaling pathway in
vitro and in vivo [J]. Sci Rep, 2017, 7: 44822.

ZhouJ L, Zhou P C, Zhang Y'Y, et al. Signal pathways and
markers involved in acute lung injury induced by acute
pancreatitis [J]. Dis Markers, 2021, 2021: 9947047.

T, VFERAL, e, S BOER T B ROS RBE R M
MM TR [J]. =R RF W BARR R,
2019, 41(4): 805-811.

ZhaoY C,Chen Z H, Cai Y'Y, et al. Aloe-emodin destroys
the biofilm of Helicobacter pylori by targeting the outer
membrane protein 6 [J]. Microbiol Res, 2024, 278:
127539.

Ye B Z, Cai X L, Liang X H, et al. Emodin suppresses
NLRP3/GSDMD-induced
TLR4/MyD88/NF-«xB
atherosclerosis [J].
https://doi.org/10.1007/s10557-024-07659-w.

Ning C Q, Gao X G, Wang C Y, et al. Hepatoprotective

inflammation  via  the
signaling pathway in

Cardiovasc Drugs Ther, 2024,

effect of ginsenoside Rg1 from Panax ginseng on carbon
tetrachloride-induced acute liver injury by activating Nrf2
signaling pathway in mice [J]. Environ Toxicol, 2018,
33(10): 1050-1060.
Su F, Yuan L, Zhang L J, et al. Ginsenosides Rg1 and Re
act as adjuvant via TLR4 signaling pathway [J]. Vaccine,
2012, 30(27): 4106-4112.
PUTHE, PNEE, BULAE. HET SOCS3/TLR4/NF-kB il
B R R AL 2 0T W T THRAT B 75 2 1) R0 Bz 4
Mt sz [J]. A 40 i AR A 2 Ak, 2025, 47(7):
1523-1531.
Wk, B, E/NE, SF. Kz A TR B S
B 45 I B VB HGEAE RS /N B TLR4/NF-xBp65 15 S B I K
g [J]. R ER RS A HEAARE, 2014, 22(7): 369-
373.

(TR F 4]



