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Abstract

BACKGROUND

Helicobacter pylori (H. pylori) often causes gastritis, gastric
ulcer, and other stomach diseases. At present, there are
many drugs available to kill H. pylori, but they are mainly

Baishidenge  WCJD | https:/ /www.wjgnet.com

Western medicines, not suitable for long-term use, and often
associated with relapse. Traditional Chinese medicines
have few side effects, but their mechanism of action is not
completely clear.

AlM
To analyze the anti-H. pylori activity and mechanisms of
action of paeoniflorin (PF).

METHODS

Six Kunming mice and four New Zealand rabbits were
selected to prepare PF-containing serum. Mouse peritoneal
macrophages were collected and divided into a study group,
a control group, and a blank group. The study group was
supplemented with 5% drug-containing serum, and the
control group was supplemented with drug-free serum.
Both groups were treated with H. pylori 11637, and the cells
was collected 6 h after treatment. The contents of monocyte
chemoattractant protein-1 (MCP-1), interleukin-1p (IL-1P),
and tumor necrosis factor-a (TNF-a) in macrophages of each
group were detected by ELISA. The expression of heat shock
protein 70 (HSP70), inducible nitric oxide synthase (iNOS),
Toll-like receptor-2 (TLR2), and Toll-like receptor-4 (TLR4)
was detected by Western blot analysis. The relative mRNA
expression of HSP70, TLR2, and TLR4 in mouse macrophages
was detected by quantitative polymerase chain reaction.

RESULTS

The contents of MCP-1, IL-1f, and TNF-a in the control
group were significantly higher than those in the blank
group, and the contents of MCP-1, IL-1f3, and TNF-a in the
study group were significantly lower than those in the control
group (P < 0.05). The protein expression of iNOS, TLR4, and
TLR2 in macrophages of the control group was significantly
higher than that in the blank group, and the expression of
iNOS, TLR4, and TLR2 in the macrophages of the study
group was significantly lower than that in the control group

2023-04-28 | Volume 31 | Issue 8 |
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(P < 0.05). The relative expression of TLR4 and TLR2 mRNA
in macrophages of the control group was higher than that
of the blank group, and the relative expression of TLR4 and
TLR2 mRNA in the macrophages of the study group was
lower than that of the control group (P < 0.05). The expression
of HSP70 mRNA and protein in macrophages of the control
group was higher than that of the blank group, and the
expression of HSP70 mRNA and protein in macrophages of
the study group was lower than that of the control group (P <
0.05).

CONCLUSION

Paeoniflorin can inhibit the secretion of inflammatory
cytokines and HSP70 by macrophages by regulating their
activity. The anti-inflammatory effect may be related to the
inhibition of the TLR2/4 signaling pathway.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Tk B
B=

i 'V 52 AF H (Helicobacter pylori, H. pylor)%-% % m, B
k. BRBF AR, BAARS FRH pylorit
By, $00BAHE, REKRBPRA, BHE K. v54
KA SR A, AL AR AU SR R AE .

849
1% 253 (paeoniflorin, PF)idit A3 B w4 4w i iE
WH. pyloriVE ) B AR X AHUH.

T

BWIOLI DN ROR, #18 ZERAR, H1&4PFiE, 3£
BON R Bt dmpg, 4 2h d A AR R T R B
WA, EIEAMNSY A 2h fnih, AR LA AN T Bh fn i,
K40 R B A NH. pylori 11637, 425 s ih EAE A6 h/s
WSk gmfie. ELISAZcAm 2000 R, B v 2m il -4 4m
A #4547 & 1(monocyte chemoattractant protein-1, MCP-
). @A~Z1p(interleukin-1p, IL-1B). JE 3L B T
(tumor necrosis factor-o, TNF-a)2-%, Western-BlotAa |
#AK 2.7 & 70(heat shock protein 70, HSP70). #-57%!
— £ ALK A-F(inducible nitric oxide synthase, iNOS).
Toll#f =4k 2(toll-like receptor-2, TLR2)Z Toll#f% &
4(toll-like receptor-4, TLR4) & & £ ik, AT & % b
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Biadk X B A s R E 72 49 JWHSP70 mRNA. TLR2

mRNAZTLR4 mRNAAB AT £ X .
ZE
xRN AMCP-1, IL-1BATNF-04 4 % & 4+

"a 20

NANZ

%, FILL AMCP-1. IL-1BATNF-04- 24 %)
AR, £ 7R %3t 5 E L(P<0.05); i 4L E "% 2m
ANOS. TLR4AKTLR2%E & R ik = gLt d; 55k
20 E 72 2afiNOS. TLR4AZTLR2%E & & ik 4 3t fEa
WAk, 2FA %t 3 & SLP<0.05); 3 RA R EA
4aJTLR4. TLR2 mRNAAAT £k B8 T G 45,
F i R E 4 TLR4. TLR2 mRNAAART £k
FHEABAEK, £7A %5 FE X P<0.05); *F
20/ R ES 49 ItHSP70 mRNARE &G kAR = G4
Ft&, Fiha) R E % 4 HSP70 mRNAB & & £k
B RALEIK, £ 7R %03t 5 & L(P<0.05).

it
3 3 2R B el AR A, pylori B FAF
F, 7T 3] B dm Aok K e B - 5 HSP70 58 A T,

HH EAE A T Ao dp 4] B IO TLR2/4ME 5 %A
*.
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[ VWRAT B (Helicobacter pylori, H. pylor)) N—F il
A ETRIREE YIRS, 2 e TR B 171E N, Warren
5 Marshall#£ 19834 B M 730 B . JiAT A0 7L
KWH pylorii&H | HFEEAN—FLL BN H. BHT
LRI R SR 5HS25 K, NOEERE, A
L DA %A DA SOKIE A R B DI G & o E K
ZHOR B EFRNBH. pylorT B4 RIIX A A, &
1520%, Hi90%, NFEH SR GLE m TROA E K. IR
WA LI, H pyloriMK R MG N AR E B
o WHAYESUZ . B IETE AT B AR AR DGk L 4H
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ZUM LR S R R, 24T, WK TBEH. pylori
FHOG B+ A8 3 T B NIRIRA. pylori, VPRI
ZIIRIT, WIBAM. OACE—EfEIGIKEHH pyloritk
BRERIE0% LA 1P, (TSR, T B ka2 2 %
BT YRIT IR ZE R A R B4, {EH. pylori
MR B 22 B R BRAIC, DRI, IR S — S iR T 7 %6, 4
A, B P R AE NIRRT 2 R, TR 20 A T 24
PEAR S S BRI SAS 5| i T B B T A5 A, X
WTEXH. pylor YL ITRYT 7 R PR ZH — st A
24t (paeoniflorin, PF) A HLGEIHEF AL &, et g2
AT EBRSY, RIETRTT. Pis. PUl/ MR RS Kb
ALY, G SR, PRSI X TLR2ME 5 8512
FNHIR PR E AR AL, R, ASHIE 72 it 4 A7 PRI
IR BV IE UL pyloriVE ] B ARSHLE], Al
IREZ ST Rt — Lo

1 SRIRSE

1.1 A4+

1.1.1 =854 BUH/NR6 R, MERESF, /RE22 ¢-26 g;
Hva 2K R R, MERES 1, 1R 2.0 kg-2.6 kg, ¥ H L
MR v SR AN A F). H AR dfE IR SRR, i
YEFF22 'C-26 C, AHXTHEESS5%-65%, BRAGHR, fREF12
WEHR, ANREER W ntakl oK 3598 T N T
1.1.2 8 2hdh, XA AJAHFE R A A ), &
PITLR2Z PR (2 EEMD MilliporeA &), #fi
175 —4% b & &lf(inducible nitric oxide synthase,
iNOS). Tollff5Z fA4(toll-like receptor-4, TLR4)Z w4
REEEAbcamA ), NHAZAIMLE LS H I(monocyte
chemoattractant protein-1, MCP-1)iR 7l & (1L 5 f B A=
YA T, FIAIIIA & (interleukin, IL)-18+ YRR ZEA T
(tumor necrosis factor-o., TNF-o)(32[ERD Systems A 7).
1.2 F ik (D)iE LI 7R, A4 d, B 2R E
W, 4118(10, 30, 50, 70, 90) me/ke, i iE 4145 2
FHIFECS50, LAECS0HEAT NS5 ()48 24 M, X
FSLIATAE 12 h, KA NS &4, 2914
B K26 mg/kglIPFZG, X HEH I G H 2577 2 AR 2
FhK, FLRE B3, EIOANER —UGREZ (R RR20 b, 25 AN
B ZIRREZIIRG4 h, RIRE 2552 hETCE 6 T Ok
KL, Z I TFFE3 h, 2013000 rmp 0215 min, i
I, FEFRMFAE PR A IIETRES), T56 CFKBK
7520 min, TRAEEH; Q) IRIUVN RARNIE EWR4H, o e
Ky A2 mLEN /NI N, 10d, FRES3 d. Rk
SR /D BUBSIHEALTE, TE75% L2 P25 min. 7R
W SRS T, fERE 20 A HAMENECE. 78T I8 Rk
AEBY— /N, FERG AR K IR BT, BRI RE. SR &
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EWH3 mLAE4 mLI GRS, SO0 O Big LRk
DMEM/E RS FR R 10% A2 35« 1%XU70) 55 5%, i
H1537 ‘C. 50 mL/L CO,. MAEE Sk
W @& MIEER TN IE R ERRA A, ScasddimA
5% & MG, S AN TCA TG, &4 RN EIAA
pylori 11637, H52H/IN S P9 E VR 4H AL $114 X 10°. 24
MyE7EVE 6 WAL, REH. pylors 1163T1EFIFIE
Wk 20 M 1 2 T2
1.3 MERRAR (1)REEFEM, /NI 85 15 Wk 48
EANFEFRILPA, EMARE T2 5 (5 10% 6 4 MLi5) 15 7%
TE 20 RN B J oK b3 AN R W e, SRR HAE AN
TUIMTE . BRI 10%06 415 5H, pylori 11637
B 9% 3G, S2iMiEER6 hig RAH2 X 10441 H T
BRI, (2) KA E WA % TR IS W, ELISAVL
R 2% 4H/N FMCP-1. IL-1B. TNF-o & &, RS %
R 1 B B3EAT; (3)Western-Bloth& il #viRk v &%
H70(heat shock protein 70, HSP70). iNOS. Tollff52 14k
2(toll-like receptor-2, TLR2) X TLR4%E [13R1A, 41 fEHT
B, G H AR ERERIK, RAR RS0 V, IR I Gkl
BTG N B fie 2% 5 F R 3R FE 22100V, R 5 VK H
S BRSNS KA . T RS T PVDFIR A AT
Ff GRS, 1HIR30 mA, #4290 min. PVDFREELH 5%
TBSTHLAE K P, 723%60 min. 45 Hd AITNS-TE M
WOHERE10 min, 3IR, MRS B 4048, NN &b
MRS A, 254 CREE IR TBSTIERGERY R
10 min, 3¢, MIANIE SRR B S A e bR id —
Pt, %60 min. PVDFEN BEECLE A N B YR G
5 min, W% MG, B GER. IEAKMEE LG, BT
i, IPPRAERHAHE S B BT IKBE ST, (4)Rse /s
FAIPIHSP70 mRNA. TLR2 mRNA X TLR4 mRNAFR
i, TrizoliZHEHUN B4 S RNATTRT-PCRY 14, HSP70
35195 -GATTGAGATGATTTTGGAG-3", Fiii5|4
5-GTATGTTAAGTATATGATTG-3’, ¥ 14 i Bt /2482 bp; TLR2
#5145 -GCTCCAGGAATTCCTCGGTA-3, 514
5-GAGTCCTGCATGCTAGCTAG-3", 44 1 BX 9389 bp;
TLR4._I-3i75 |95 -GAATTGCGCGATGTAGTACG-3", N5
)5 -GTTGTACTGTACTAGGTGCT-3, 414 Fr Bt531 bp;
ZB-actin L5145 -CTTGATCGTACGTAGCCTGA-3,
51495’ -GTGTAGTGTACTGTCATGCA-3, ¥4 A B¢
482 bp. PCRJZ M 2k F: 94 ‘C F455s,55 C 505,72 CF
75 s, LEA0AEIR LG SRIUZ A T~k B(nuclear factor-«kB,
NF-kB) mRNA. MyD88 mRNA & TLR4 mRNATEH 5 {
(Ch), FHAACHAACE = CtH FIFER-ACtH S K) 7>
B, B2 720 H R RARR A B

Brit AR RHISPSS 19.048 H #4447 HdE 4>
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Mr, it E % kB (mean £ SD)ER R, A%, THEE R H
(%), P KN, 24 a i IR & T 2 b, B
W L FHLSD-AA6 56, P<<0.05% J 5 4i it 295 L.

2 B8

2.1 PR&Y A HOR JE 64 7 52 81 R0 B it 2k 45 H, PEXS
FFHRAIEC50 945 mg/mL.

22 W RES @A EF R AMCP-1. IL-1B&
TNF-04% XHRAL/NRMCP-1. IL-1B X TNF-a & 5
TR, SEEH/NRMCP-1. IL-1B M TNF-o 5 5%
RRZH PR, Z2 A o245 L(P<0.05), FEILFK L.
2.3 &R E#MILINOS, TLRAZATLR2E & & ik
STIEZH EEAHPINOS. TLR4 K TLR2EE AX AR T H
Tt S ENEZRINOS. TLR4 M TLR2E (£ L
BOM MR RIS, 22 A Gt 25 L (P<<0.05), TELF2,
1.

2.4 B R EMLTLR4. TLR2 mRNAARAT £ &
= WHRA/NREVEAMTLRA. TLR2 mRNAFHXS #IxE
BERT AT, LA/ ERRIHRTLR4. TLR2
mRN AR FRIA BRI PR, ZRA G P
<0.05), ¥ WL3K3.

2.5 &2/ R E " M HSP70 mRNARK & & &A%
/R EEANRHS P70 mRNA K 2 A Rk i 2 A 47t
i, SEEGAH/N R BRI HS P70 mRNA KK (A # ik 0t
HRAIFRAIK, 22 3 Guit 5= L(P<<0.05), £ L3R4, E2.

3 171E

WURRAHL pylorifa, H-3TH. pylor &G R IR B LAk
WA s, BN IR B SEE A
PEAN L3 73 WATL-1 8 M KL 1, W4 S s AR s 70
WIIEA TR, TSRS ™. B pylorm &4 5
MW ENEANHE G, RIEHL R ENEIEIRIE . 1
A BEEFI TN F-o SR 2B R, BN RIS
15K R MG AL RIS TN F-ocPh [7)155 S5 1 VR 40 it
JENO, 7 3DNASZA 5 ke 40y -,

K LSRG LIGITH. pylorilEGIAT T BT R,
B TH. pylorii&lR A —E WM, BEEFLESHE
. HEl, IR A, pyloritl THuA 2, JoIE RS mE,
i by R AR IR RN 2 Rl T =, X T PR E R T
RIGTT RINETT R, PRA Z HAY IR, BEHUR
B MRy FSMRAE T E A A
&, BT HBRR NIRRT 2. e,
FASHF B RPEIE AT FIMIL-6. 1L-1B. TNF-a25410
R Fis P, B 2 iR, A R oR, seie
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SEEBYEEERARE I A IR SER RENHIAF

=313

iNOS- —

ractn S
mEdl WA s

DOI: 10.11569/wcjd.v31.i8.334 Copyright ©The Author(s) 2023.
1 RAEURIBIRINOS, TIRAKRTIR2ZEHRIXL. iNOS: % FH—

SAFAATER; TLR4: TollFE3Z{A4; TLR2: TollFE3Z{A2; B—actin: B—fJL
BEA.

ESEE) S
DOI: 10.11569/wcjd.v31.i8.334 Copyright ©The Author(s) 2023.

2 BE/NBEBRMIEHSP70EBRIL. HSP70: HKTEE70;
B—actin: B-HLEIEH.

/NERMCP-1. TL-1B X TNF-o & B R A, 253
G E X, AR RRE T 45 B3

TLR45TLR2ATolFE 24K, Jy 1 B IE 214 &
M, ZIEPUR IR MM A RIE, B LUS P EMyDS8S
BB JE 3, X IRAKSFK EHE 55145 5 TRAF6, F4NF-xB
T NF-k BRI K EEE KR T, —BA8p65Fips50
FITRA SR — SR AR, T R 45 & 4 B2 (T Ik BAFE 74
LG PN, FE A0 B S ATk BARE B I35\ B 40 i A o,
BEMPEMCP-1. TNF-a X IL-1BEEAR K 4R 1. 5
Ah, TLRAEREIE 2R TRIFEAZ IR P3G, 1715 55
K JORE S A B, ASCRF A o, S B 4 R4
LR4. TLR2 mRNA K & [ AFIAEX AR, ZRE 50
R X, VEAPERTHL pylordl &L VG Y, 4 ELWEZRL
25, HiX—huREH AT ge FITLR2/48@ B A K.

HSP70 MR b B KR N F L 2 —, HoorF
EZN70 kD. 1EH 40 WHSP707K T ELEBAR, {ELE RS
O B2 T, M THUE B IE R, H pylor
JERIL KIS, — 21 Bl B B HS P70/
K. EEHSPTOZ AL T JHK R, 552 B IR T Il i
% MHSP70 & & st &, AE D EAET KA,
Y AR E VK S B 4 B A T HS P70 2398 2%, T it 2 P
WARA KK FITHS P705R32, X 20 i A HS P70 2 Al
A S BRI e A Y, S4B EREAI AR HS P70
mRNA K & (A FRIERT IRAA KK, ZREGHEE X, U
HPE ] 4% 4R /0 WAHS P70, FRARH. pylorisct B 2l
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L 5. SATBIETEERMRSH M BT SR RENGIR

xR 1 BENBERMIR CEREAMCP-1. IL-1BRTNF-a= 21 = 2 x 10°, mean + SD)

2835 MCP-1(ng/L) IL-1B(ng/L) TNF-ang/L)

=88 316.94 +20.87 218.47 +25.13 397.52 +30.68
WA 829.47 + 19.563° 489.57 +26.21° 746.59 + 32,15
S| 433.79 +21.50° 302.46 + 25.42° 503.67 +31.64°

°P<0.05, SEOAWLE; °P <0.05, SWIRAWLL. MCP-1: BEZMRBHEDT; IL-1p: BTF1P; TNF-o: IPBIRMER S o.

x® 2 BENEEHRMIMINOS, TIRARTIR2ZZEBRIANLE = 2 x 10%, mean + SD)

A3 iINOSZEH TIRAZEH TIR2ZEH

=88 0.41+0.05 0.35+0.06 0.39+0.05
WiRH 0.61 +0.06° 0.79+0.07° 0.60 + 0.06°
S| 0.52 +0.05" 0.48+0.05° 0.45 +0.05"

°P<0.05, STELENLL; °P <0.05, SWIRAWLL. INOS: IFSE—ALAGE; TLRA: TollESH(A4; TLR2: TolkEZ A2,

R 3 BENGEFRMIETIRA, TLR2 mRNAFEXIZRIAE (N = 2 x 10°, mean + SD)

=Ll TLR2 mRNA TLR4 mRNA
=8H 1.13+£0.10 1.09+0.11
NIRE 4.25+0.13" 4.02+0.12°
S| 2.08+0.12" 2.03+0.13°

P <0.05, SEEEWLL; *P<0.05, SXNIBAWLL. TLR4A: TollFES2A4; TLR2: TollFE2{A2.

x4 BHNFEEERMIEHSP70 mRNARZEBZRIAN = 2 x 10°, mean + SD)

485l HSP70 mRNA HSP70%&H
=B84 0.31+0.04 0.41 +0.07
NUIRA 1.62 +0.05° 2.09 +0.06°
SKEis] 0.40 +0.04° 0.68 +0.06"

°P<0.05, SZ=EEWLL,; °P < 0.05, SIIBENLL. HSP70: #YATEE70.

A,

4 50

LR PR, AT 2 2 I A I A 3 R B AL
pyloriEGAE R, T ] ELEAR I 70k 2 E R - S HSP70
LR T, et R A AT seAn | BRI TLR2/4(5 5
AT K.

Eo s
NERR
g HE

THRE=

B [ X R Gl | 1UR AT B (Helicobacter pylori, H.
pylorD) I NFEIE90%, 755 51 B I

J3aishideng®

WCJD | https:/ /www.wjgnet.com 338

R IETE B B 28 R R AR S L 4Lk LR <5 15
. PUEGIRTT RO, B 5 )R, HARWIIREE
W 5.

Eoatiig /)

H U, H. pylordlEGL 167 230 1 B2 VU7 A1
INFEAE A H AP RIGST, KT8 A5
TRITH. pylorr, 1E 7 pZ, AMYEIWER R, 1 Hi&H T
ST I NHE.

e =l
AIUTE I BRI IRITH, pylortVRIE T AT L,
ER B AREAEE R AN AE, AT 7T A S0

2023-04-28 | Volume 31 | Issue 8 |
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HIRIENT, AT H DA, pylorFIFE R R AR B

Eoal

JE N R AERY K FH Western Blotfll%¢ € =PCR
() 77 o0t 5 Wk 4 R D% 11 S e FR bR g AT Rar i, W52 AH.
pyloriffVEE:, 3T AT Sl K AH LR, FIMT AT 24
WA, pylorFIFET .

50U AH b, 0k AT 24 1 AbEE 1) /) BRI SR A% 41 P
EEL. ANFIB. MBESIEH T & &, B4
R A WA G TollFE3Z{£4(toll-like receptor-4,
TLR4). Tollf:3Z2142(toll-like receptor-2, TLR2). #UK7d
£5 H70(heat shock protein 70, HSP70)mRNA K £ H 3Rk
PIEIK.

Eoal 7

AL IE I YT ELRGE I s SIER T HSPTORZE A
T LA TLRY/AME il ik, P15 EMRANMIE 1, MA. pylori
(RS BRI R T VR AL

=
A FINERELNHL R R I T ATZERH. pylori s KEIAL
P, H AR A HAtAH AR -HLHE gk — .

5 2

1 T A, FNE A, A0, AT S I S Bk 1T AT T IR S AR
HFRAW264.7TE % 28R TNF-a . IL-18 . IL-6&IL-17494EA.
#-d B 5 2018; 4: 1-3 [DOL: 10.3969/j.issn.1003-6350.2018.01.001]

2 K305, 2R, R, X, TR, A, REE, RZ4E 5,
TKHe, Wy I 13EAT A Tip o & G ENLRP3 £ MRS FTHP-149
R BEIL-1 B A=IL-18. W B AS 3k B% 52 4R 2017; 33: 1071-1076

3 KRR, P EZHETT by IV RAT TR R A IR AR, o fe
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