Traditional Chinese Medicine FE2%, 2023, 12(8), 2372-2380 Hans X
Published Online August 2023 in Hans. https://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2023.128356

ET “BASTO” FEOAXRNFRS
IR AT BT A S

EIH, K P
WAL R R AR IR R, 1L B

ks H B 20237 H17H; FHBEM: 202348H12H; KA H#: 202348 H25H

HE

Hig: &7 “MASETO7 H95 08 248008 5 18847 5 (Helicobacter pylori, Hp)iIAES M. 778
32 HSPFZESD K RFENL - N24, =EAMA16 R #AMHA16 X, HMAMAFUHpEBER, E4F. ELISA
RN TollFE3Z 54 (Toll-Like Receptor 4, TLR4)FINODAES2 /A& H3 (NOD-Like Receptor thermal
Protein domain associated protein 3, NLRP3)7E O B 2k DRERE K B AR FHFRIEKF, DR~
BRA ORI, BHR T EARKINAEE R APearsonfl M 4. R 5FEAAME, BERHN
RO DEFEE. BHAAPTLRAFNLRPIREKEYAR, ZRESRITER (P < 0.001). #
RUH O 7 B BRTLRAAINLRP3RIE /K FEHAE B AR+ S B EEMR(r = 0.820, P <0.001; r=0.907,
P <0.001), FAYH O R R TLRAFINLRP3R A /K- F EHAE B AR HE B EIEMK(r= 0.546, P < 0.01;
r=0.641, P<0.01), ZRYWHLEHEE L. & DFARHIFE S TR EE MM, i TEHE
B2 SHOC R O FE RIS KA .

K
WIS T O, I MRATE, DRRMORSE, MM

Exploring the Correlation between
Inflammatory Microenvironment of Perioral
and Helicobacter pylori Based on “Spleen
Opening at Mouth”

Xilin Xia, Ping Zhang*

Clinical School of Chinese Medicine, Hubei University of Chinese Medicine, Wuhan Hubei

Received: Jul. 17", 2023; accepted: Aug. 12", 2023; published: Aug. 25", 2023
IR

MESIH: BN, 5P BT OITE T O RN TR 2 GOR B TR AT B AR SR ). ThEBE S, 2023, 12(8):
2372-2380. DOI: 10.12677/tcm.2023.128356


https://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2023.128356
https://doi.org/10.12677/tcm.2023.128356
https://www.hanspub.org/

HM, kr

Abstract

Objective: To explore the correlation between inflammatory microenvironment of perioral and He-
licobacter pylori based on the theory of “spleen opening at mouth”. Method: 32 SPF grade SD rats
were randomly divided into two groups: a normal group of 16 rats and a model group of 16 rats.
The model group was given Hp bacterial solution by gavage for 4 weeks. ELISA was used to detect
the expression levels of Toll like receptor 4 (Toll-Like Receptor 4, TLR4) and NOD like receptor
protein 3 (NOD-like receptor thermal protein domain associated protein 3, NLRP3) in the perioral
skin, oral mucosa, and gastric tissue. Pearson correlation analysis was used to investigate the cor-
relation between protein expression in the perioral skin, oral mucosa, and gastric tissue. Results:
Compared with the normal group, the expression levels of TLR4 and NLRP3 in the perioral skin,
oral mucosa, and gastric tissue of the model group mice increased, the difference was statistically
significant (P < 0.001). The expression level of TLR4 and NLRP3 in the perioral skin of the model
group was positively correlated with its content in gastric tissue (r = 0.820, P < 0.001; r = 0.907,P <
0.001), and the expression level of TLR4 and in the oral mucosa of the model group were positively
correlated with its content in gastric tissue (r = 0.546, P < 0.01; r = 0.641, P < 0.01), the differences
were statistically significant. Conclusion: Helicobacter pylori infection is associated with the micro-
environment of perioral inflammation. Helicobacter pylori infection can lead to changes in the mi-
croenvironment of perioral inflammation in rats.
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1. 5|8

U 98 M B a9 n 1 J&) iz 96 1 R BB I S R ML B 2, IRIRRILZ R, R R ATIE, %
SR AR B KU BRAS AR IE B T OIS . IGIR EIRATR I, V2 B T S R R i R A
AFEREACTERR, WRER . RCRR. 9h78. (MBI BE. JRVS5E. A58 0 iR IN J8 f 4 4 Hp
FEPEZ N 85.7%, 1@ FE N Hp FHPEZRAUA 13.3%; BRI B3 Hp FITEZRN 88%, TM{E RN 41N 65%,
1 JE B 2 RECER IR R Hp PHAEAS I B 2 v T 1B N, MW &) S8R M B2 JHoms T Bk Hp Be B Mo
PE[1] [2] HFEEIEEBEIG A “MASETH7 ,  (REX < BKEE) 315 “BA0ET 0, A g%
BR”, GEREMER « DEEE) 418 “2KF, Mz, Barn” . B\ “AEETw,
WIETFAN B B ERE UL, RS A E DBt AR R . S FiX—H8, ARSCRT O
RIAEES Hp RG22 MAE G, #F— B4R 5T Hp IERYRT52 51 1 & R85 0

2. M5
2.1. KIEFH
SPF 24l SD AR 32 K, 8 WL, 1AFE 200 g+£20 g, WTIINTE LA ARGRAT, AL

DOI: 10.12677/tcm.2023.128356 2373 [ 2


https://doi.org/10.12677/tcm.2023.128356
http://creativecommons.org/licenses/by/4.0/

M, kr

5 SCXK (3L) 2020-0001 . FFFFiAIL A EE 245 K2~ SPF s Wi ge s, SIRRFFE 22°C £2°C, FHXHE
FER 55%~60%, F4HE IE 5 B R01 VR B2 e HE R B [ o S aisk i v of SIZ B0 s 42 1) Ak S 35038 A Ak 48 s 5
B EEE)  CORT BRI SR I SRR T, A SZIGZ WAt i R 245 K2 sk sh i
R RS UE G S FE R LS . HUCMS202107003). 32 HKRIENEMETE 7 KJa, BV NZ E
MM K 16 K AMHEEE 12 h, T DARC B 4F A B (FT 284K 100 mg/kg + FHAHME 40 mg/kg)
10 ml-kg -d " ELEHER 3 KiGEFE N AH, 54 RE/ 160 2K 405, 6L 5% NaHCO; 2 ml #H, 1 h
J5 TUAHp W 1.5 mL#EH, FH2AESK4h 52 RIEEREWK: 2 KA 1IRGER, 36 k[5]. ©H
NS R HKCE Hp BROER, EEIRE/K. 5 14 REAHANTHEBRE, FLUIEFREK,
CIBIT Hp &M, 14 KJG, KEZEE/K 24 h, 2% EHZARIEAR R, (OoaBUM, 550 B BUILIE (RA7 %
H, VKA VIO 4 5 . 1A BT 1l A B0 e F o IO 1) 0 J e JBR A s s — 20—, 1
P THLEESMEE, 1| LT ELISA £, 2 BWEE/NESEZWMI AT, BUNENEE 2 1
PN TR R BRI, 1 S THSUEE S G FE 1 Bl SEFEA L, /A7 T-80°CUKAH, F-F ELISA
(ARSI o

2.2. (A5

KR Toll #5244 4 (TLR4). KB BE AR I (NLRP3). K AT TR FF 1 (HP) BB S 728 W B 1 (ELIS A)
RAEATHE R EHR AR, 85 MM-0221R1. MM-1028R1. MM-71474R1). Hp Btk AR JEbrifk
Bk (Sydney Strain 1, SS1), &8 4l 8 = #H5¢ & H (Cytotoxin-associated gene A, CagA)ZEHE AT EH
(Vaculating toxin-associated gene A, VacA)&[K . AW ME(H A Olympus A#], H5 BX53); HAER
B FRF(HA ASONE 2], H5 ICV-450); BEOHLECA R, H5 H1650-W); Flexstation 3 £ L AE iz
{¥(Molecular Devices A F], %*5 FlexStation 3).

2.3. A%
2.3.1. —fiER

R BN WAL R R Bz e, D, B, WEsh&E. S8, fKE. EMmIRSE S
WIATE S EE

2.3.2. Hp EHE1ER

P R =BG Ie R 4 B AL NREZBAA S, S=E T 1 min JEWEKHEE, #al0 dE
AR F R, SERIERRT) . ELISA fall: RIS 2 75 & WAl B2 IEFT 14 1gG bidk, FHPEAR
FAER KL o

2.3.3. HE &
PR RO R ks s & R 4% 2 5 A TR T 2 2 JE AT ok sy AasED) B, R
FAKE - P4 (Hematoxylin-Eosin, HE)etf, B T W80 B 27 AR o

2.3.4. ELISA RO AR, OEFERBFHLASR LB RPA TLR4 1 NLRP3 S8

PRI A R ks Vs B K B U513 3B, H BCA B (R B I s VA 2R (R B 5 1% TLR4
A1 NLEP3 ELISA 57 &, HAibrbia Gy sl SIpEA b, 4L R ks 48 8ibs
s A FEADUA . HRP bRid R AT ZE . AL I 90 uL TMB &4, TMB 7E HRP [PIfiEfL N %
RS B, FFERRAIVER R4 iE . FIBEARCAE 450 nm B N IEROGRE, S8 bRk f 28 1 Bhr A
H1 TLR4 Al NLRP3 & &
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2.4. G ERH
KH SPSS 26.0 Gttt Ao M ds, 1HRETERER A £ FRAEZE (X £5 )RR, 2 IES AT
EFME, SREMSIREAR ¢ W56, 25 AN 2N R Wilcoxon PHEEAFRFIRG S, 1 & B A D i s 5 B 41
L A RIERI A MR Pearson MRYESHT, WHEBATFEIEAS DA, F Spearman AR5 HT AR
PHEIRE A YE. HP P<0.05 EFSGiHE#E .
3. &8
3.1. —fRIERKE
TAAMKREBRCEEL, YOKAREIESR, REHEKIER, #EIEY, THRREER, BEEAHK
BT B KRR 1 s B AP AR W B 3, BARCEERZE, WMo Wik, RNEGREL, FMAS, A
NS, BIRE BEEIR, UUKFIR D, REFF R
3.2. Hp EHEER
2 A AR AL FHE 4 HOR R B HA TR IR RZ WL, S5RERTSAH 4 JOMAM, &
RIZH 4 FUONBAME, WA 182 16 HOK B BELISA A I & Wa 1 1R TE AT 18 1gG Pifd, A s Bk ).

L e -‘ > - e Nl -
THA YL

Figure 1. Rapid urease test

[BRVSEdZS 31

3.3. QAR OEFRERBHIRALREFHER

2 AR R O B RS L 4F, TERVEAAIR I SRR BRI 2, ME )R, B4
AR, B R AR, W 2. FEHARR DR L RIEARIES, 4iles. i, 8
IR B R b R mlidnt . Bivk, BUZIG)E, BRANML KR, EREA DB RMMENE, WE 3. =H
ARBBHARGHIEH, BB A5, BA R BRRHT R, TRAMIRIE; B AR
B SRR, BRI LRI EREL, RIERL, [ R ARIRHESIZREL, 9T L C AR A
AMMIRIE, LI 4.

3.4. MAKROBER. OEFMERSEHSE TLR4 F1 NLRP3 FTiXkKEELE

52 AEA, SRR O R DR & H 2128 TLR4 1 NLRP3 RIAKTHaE, ZRrA
GiitEE (P <0.001), WH#E 1, # 2.
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Figure 2. Pathological changes of rat perioral skin in two group (HE staining, X200)
2. WLAKRR A AR RARRIEF LB (HE, x100)

Figure 3. Pathological changes of rat oral mucosa in two group (HE staining, x200)

B 3. FAKR OEFEAMFRIEZLER(HE, x100)

S L

Figure 4. Pathological changes of rat gastric mucosa in two group (HE staining, %200)
B 4. FEKXR B HMIRELRIEFLLI(HE, *200)

Table 1. Comparison of TLR4 expression levels in different parts of two groups of rats (n =16, x *s, ng/mL)
= 1. BAKRRARIBL TLR4 RiAKFELEK =16, X¥+s, ng/mL)

215 1R B2 Ik [mpiag 1 EREEN
ZAHA 36.62 +0.39 34.89+0.43 35.77 £ 0.30
(B L) 42.56 +0.55 4123 +0.51 43.74 + 0.60

t 8.798 9.599 11.905
P <0.001 <0.001 <0.001
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Table 2. Comparison of NLRP3 expression levels in different parts of two groups of rats (n = 16, x£s, M (P25~P75),
pg/mL)
Fz 2. FAKRAFEERAL NLRP3 FiAKFELLE (=16, X+s, M (P25~P75), pg/mL)

5 R R e 1 fs 5 5 BN
S L) 47.73 (46.36, 48.88) 34.89 +0.43 48.79 (48.27, 50.36)
TR 56.65 (54.07, 57.79) 4123 +0.51 56.39 (54.26, 57.93)
t(2) 4.542 8.506 4.501
P <0.001 <0.001 <0.001

3.5. OARKMOEFESBEAPERREMEXMRA Pearson XS4

3.51. OFAKBMOEBEHMES AL D TLRY EEFAKEHE XYL

2 A T B AN B I TLRA R IE /KT 5 B 44 TLR4 K IE KF-TLAH S (r = —0.036, P = 0.898;
r=0282, P=0.308), PAIL I A EHLUK) TLR4 Fik/K TR IEM G, BRI i Zh A H 4140
1) TLR4 RIEKFRIEMK, ZRFFGIFFELP<0.01), FIILE 3, Kl 5.

5 46.00 5 46.00 .
§ % ’ o .
R 44.00 ﬁ 44.00 -
<+ -
& % _
2 4200 E 4200 o e
N (\ L
40.00 IT 40.00 .
38.00 40.00 42.00 44.00 46.00 38.00 40.00 42.00 44.00
& Bz BRTLR4AZFR A K H s B ETLRAR 157K

Figure 5. Correlation between TLR4 protein expression levels in perioral skin, oral mucosa, and gastric tissue

E 5. ORKKMOEFRSBEHAH TLR4 EFFRIAKFHBEXM

Table 3. Correlation between TLR4 and NLRP3 expression in the perioral skin, oral mucosa, and gastric tissue of the model
group (n=16)
% 3. RBANFE KK OIEFRS B4HLRH TLR4 F1 NLRP3 FIAHE XM (n = 16)

2 5] B 50 Rk B 5 O Egh
TLR4 0.820" <0.001" 0.546" <0.01"
NLRP3 0.907% <0.001" 0.641% <0.01"

W MKXREEK % PHE, T

3.5.2. ORAEBRMOEBEFRESBELA+H NLRP3 EARAKEHEX ST

T HH I JE R D E R NLRP3 Rk /K15 B 42! NLRP3 Rik/KF LA KM@ = -0.198, P =
0.480; r=-0.044, P=0.875). BRI [1)H K JATE 4230 NLRP3 FRIA/K- 2 IEAHIE, HEAIZH s Fh
B HZH NLRP3 FRiA/KFR2IEFHIG, ZRIWAGIFHE P <0.01), FRE 3, K 6.
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Figure 6. Correlation between NLRP3 protein expression levels in perioral skin, oral mucosa, and gastric tissue

6. OBERBKFOREFAES BHLAH NLRP3 EARIEKFHHEXME
4. Wig

Hp 7 1983 4 Robin Warren Al Barry Marshall 7E12VE 5 % &5 (1) 15 265 b A I — s 22 IR I P48
W, 2B RSHMESE N EESURER, KARGES5 B #RESNE Rt F88m. B
FHOC IR B R S R AR [6] [ 7], At AT 50% M N IR 52 FR 8], FRIE Hp YL a2
N 44.2% (9], BR T B BIEREBE UL, IEERAVEZ B NAMI AR, Hp 85 1 58 1% 5 e an 11
B 9% I JEPPEAE | 1) BB s S A A O, S 1R 4 1 2 DR ) A6 B v %) Hp J 28 (1] [10] [ 1176
RESCHFAE[ 1200 152 45 F1 A Jz 98 J8 5 R0 30 1 E W NEAT 14C JRE|PFARTE, Hor 18 Bz 28 H 3% 4 Hp FH
PEFN 86.18%, 75 FZH Hp BHIEZ N 46.67%, [11J&H 57 4 B3 RIS (4 Hp FHTER LA B 2R,
ZERAGITFERE N, XN O R 5% R K S Hp Y nT e %t . Szlacheic 55[ 131 /R Z By SL 46
A 13C FRE PRI AT I 5258 20 60 151 B e 6 2 DL AR HRZH. 60 9 o BRI (R A SR SEER 20 B % 5
JigpitE s B I YL Hp 100, RIVECEREIE B3 Hp FHYEZR 5 LL 88%, 1MXTIRZALAN 65%, ZERA SR
B (P <0.05), fEXT 53 FIECB G B AT 1 1 AR Hp ARFRIVGTT IS, 51 485 BORE AR &, 2
AN (1) K T 5 Hp JERGUAH G . G 5 U 8 2ORE I ™= A2 AT Re R Hp 78 H R AL TE th AT XF
[ K B2 Sk I A A IR A D6 [14]; 1A F38 0 D R AR R AR T Be S Hp B i) — L8 e PE #E =4
FiA K, XL BTN IR R G, WHFEME N, FRREALAR ™ R E RV B, 5] R kLD s
BMIME Y 5K[15]; A2FH NN Hp B /1R EREH 1) CagA HH &My, wl il E FE 5 4 i 5
WREM IL-8, IL-8 W53 R A s, ZMHE IS AN B S EULE B [16].

NLRP3 #JE/MAEH NLRP3. #2:3k 8 E 8 1A OB SR 8L E (Apoptosis-associated  Speck-like protein
containing a CARD, ASC)FH R /it 20 K & 2R KT 7 1 25 A 1 (Pro-cysteine-requiring aspartate protease-1,
pro-caspase-1)ZH /il . ASC & —FiZE % NLRP3 il pro-caspase-1 I3k H, LIF{E 5 HI ASC J5, ASC
0% pro-caspase-1 H S BIUNE, UG EI AR R L 2 IR LB H R 1 (Cysteine-requiring aspartate
protease-1, caspase-1), #5445 1) Caspase-1 YJE 140 f /1 3 -18 BRI T4 3-18 HiAAR, A8 1 1 4H
A &-1p (Interleukin-14, IL-18)F1 401/ =-18 (Interleukin-18, IL-18)BBIAHIAL, HRHEBIE B A %%
[17][18]. TLR4 & TLRs (Toll Like Receptors) ZK I R BERL 12—, FEAAE B k4, P/ B
S, BRI M SE A SR T, nT S YR PEBCAR AN AN RO AR RE S S5 S 19]. TLR4 (1) S AL AR M i
JI& 2 B (Lipopolysaccharide, LPS)# % M4 i 5 3% 1t 1 H %14 7% i LPS-TLR4/NF-«B/NLRP3 {5 5 il #,
HIAME AT LPS WAz — Ak, R SREFE IR 1 88 456, ¥ IL-1 SZARHH G 05 R A s
%K F B (Nuclear factor kappa-B, NF-xB), B&Jil TNF-a.IL-18. H40 i/ %-10. B 40 i/ %-6 (Interleukin-6,
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IL-6)%5— Z A SORE R e NS AL, 35K 4 5 RORERS[20]; NF-xB & AEf {21 NLRP3 2 ME/MA
(2255 Caspase-1 1361k, TG40 ) Caspase-1 it UIEI N D & (1 N i b B, 78 MU A % il s £ L
MR, [ RAEA A BB, P KR IL-15 AT IL-18, #F—B 4k IL-6. IL-2. IL-8 40K 1 S5tk
DAL BV ORI, IR G “IRAT RN MTTT B — b 2R 428 (1) ORE SSE[ 2 1 0] R ki pecdbifs o B4R 1T 45
[22]& 3 Hp BH44H NF-«B. TLR4. MyD88 & &R iAH & T Hp FAPEZL, &7 Hp BRG] e ol s B
TLR4/NF-«B 15 5@, 5l#2 IL-6. IL-8. TNF-a 240 K T /K F 1T+

AR AR TR, SEAMMLE, BRAUNROR R, DR, 544040 TLR4. NLRP3 %
KK T, RERYAE 1 R BRI TLR4 Al NLRP3 KiA/K 75 HAE HALA TS BE MR, M
75 T 2H 1 R JR R 1 s B TLR4 AT NLRP3 A /KF5 B H L (1 & A X FPAH G, $27% Hp g
Al BE0E LPS-TLR4/NF-xB/NLRP3 {5518, A 7 O RIERMN, XWEHHE T HE “BArs T07 X
—Hit, B Hp ©HER, HER THARGEWRIN, Elba5lE DA RS, 3 nT fe 325
F1RE JORE M R JHm i 77 2 . DRI AR T TR B2 28 . 1 R BOBRRE s 25 R D I, ] AR E 3 EAT Hp
W, # Hp NBAME, fE¥RIT R mIgsi&dt Hp PUBTE, n] RASCREULFIT 24

2 LRTR, ARFRAIPAIESE Hp Y2 SEOKR DE RO, (AR AT TsLE, FEA
BEUN, Fo@EBERED, TR AR, AR IR, RS Hp RG]
i 1 9 AR B 5 AR F AL AR o

SE
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