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Abstract Objective: To study the effect of Huoxue Tongjiang Decoction on lipopolysaccharide (LPS)/Toll-
like receptor 4(TLR4)/mast cell(MC) pathway in reflux esophagitis(RE) model rats. and to explore the thera-
peutic mechanism of Huoxue Tongjiang Decoction on esophageal visceral hypersensitivity. Methods: A total of 50
Wistar rats were randomly divided into control group, model group, Western Medicine group, high dose Chinese
Medicine group and low dose Chinese Medicine group, with 10 rats in each group. The control group underwent
an abdominal switch surgery. and the other four groups were treated with modified partial cardiac myotomy + ex-
ternal pylorus partial ligation and restraint stress to establish the RE model rats. After seven days of modeling,

each group was given corresponding doses of drugs or the same volume of physiological saline by gavage for 14
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consecutive days, twice a day. HE staining was used to evaluate the pathological manifestations and scoring of e-
sophageal mucosae. Evaluation of visceral sensitivity of rat esophagus using behavioral scoring and observation of
electromyographic changes. Toluidine blue staining was used to detect the number of MC in esophageal tissues.
The expression of TPS in esophageal tissues and the tight junction proteins ZO-1 and Occludin in colon tissues
were detected by immunohistochemistry. The serum levels of LPS and 11.-8 were detected by enzyme-linked im-
munosorbent assay. The expression of TLLR4 in esophageal tissues was detected by Western blot. Results: Com-
pared with the control group, the behavioral scores and area under curve(AUC) ratio of cervical trapezius muscle
electromyography in the model group were significantly increased (P <(0.01). Compared with the model group,
after the intervention of western medicine, low dose and high dose of Traditional Chinese Medicine, the behavioral
scores and AUC ratio of EMG of rats in each group were decreased(P<C0.01). Among them, compared with the
Western Medicine group, the AUC ratio of EMG in the Chinese Medicine group decreased more significantly (P <C
0. 05). Compared with the control group, the serum levels of LLPS and I1.-8, the pathological score and expression
of TLR4 in esophageal mucosa, the number of MC and the expression of TPS in esophageal mucosa in the model
group were significantly increased(P<C0. 05). The expressions of Occludin and ZO-1 in colonic mucosa were sig-
nificantly decreased(P<C0.01). After drug intervention, the serum LPS and 11.-8 content, TL.LR4 expression in e-
sophageal mucosa, the number of MC and TPS expression in esophageal mucosa of the low dose and high dose of
Chinese Medicine group were significantly decreased(P<C0. 01); the expressions of ZO-1 and Occludin in colonic
mucosa were up-regulated(P<C0. 05). The effects of high dose of Traditional Chinese Medicine on the above indi-
cators were better than those of Western Medicine group (P <C0. 05). Conclusion: Huoxue Tongjiang Decoction
can improve esophageal mucosal inflammation and visceral hypersensitivity in RE rats, which may be related to

protecting the intestinal mucosal barrier function, reducing LLPS levels, inhibiting the LPS/TLR4/MC pathway,
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reducing MC degranulation and TPS release.
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cell; Toll-like receptor 4
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FEZ AR 4(Toll-like receptor 4, TLR) 5455 5
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SCYTT AR R E MR SR 7 d, SIS TR e &R
HeTT R O R AR L O & i (No: IRM-DWLL-
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A S HURE (20211101, B A= W 250 A5 PR
A s KB LPS ELISA 57 & (MM-0647R2, ME-
IMIAN) ; K ff 1L-8 ELISA i #] & (MM-0175R2,
MEIMIAN); TPS #i {& (13343-1-AP, Protein-
tech) ; FH FE B 5 Ju i (G3668, b I R ERFH AR
N s TLRA $E 4 (se-293072, Santa cruz biote-
chology) ; ZO-1 #i & (21773-1-AP, Proteintech) ;
Occludin & (13409-1-AP, Proteintech) ; GAPDH
P& (10494-1-AP, Proteintech) ,

1.3 FEAUL

S S (FEE Leika) ;s £ E S REL R
ZohEI RS R EYRHEARTEAFD;
b2 &R AL (£ F Bio-Rad) s 2 W REREFR X (£
Thermo) .

1.4 FHi:

1.4.1 Sy d Tk 50 H KBRS
Syt BRA REAY A | rp 2R B 4 e R a2 M P 2
L, RH 10 K. SR AR EE T X B2 17 5 i
TR FEAR A 41K A B AR 4y B 1T LY I AR + 4k
R T 25 LR A RE KBS, 1585 7 d
Joi o LR T AR AN B 14 d, R i R 250 ) A
e e 79 A 2 4 93 46 - AE O 7R 8 3 i e R O L P
ST VLI B VR B 0 IR A SR B 4 o T 4
R AR K E S 2 W/d ELE T 14 d, %
T L7 RN T A R /8 N - g i AL ST (3=
mH. EmAEHS R E ST R 147,
29.4 g/Ckg/d); 76 25 41 45 245 577 & A B 3§
e 4. 2 mg/(kg/d) W T 0k 3. 15 mg/(kg/d) . 5Bk
fR%E 0.16 g/(kg/d),

KRG 2 RESARRPH 5 LkEfr i
UM A A, 55 5 HUUIE 32 3l ikl » 4b 58 KRR, B
BE T 1 cm A8, ]ATL 3~5 em &b KB
252 cm MES A S,

1.4.2 PIMEMURMENE e 8 S5 S0k oy e D
B I U R RT 24 h B EORER KL TR
FEBE M A BRI . R BT SR AR TS A A TR R T
WL PR EFE 1 cm. MREORET R O ImaE
(PEEHYETHEERLHRA I 2~3 cm, B HE,
S —rn S mL)ME, R REE T RK
KB E 4%, A K i 5 Medlab £ W15 5 R 4R
bR R G AR iR SRR T UL K A8 k. FF

SRR BV T, 1 28 10 s KBRS IR AT Bt 7 L
WLHL & 3 2, R B 1 min /E R 4., K5 L
25 0.2 mL/min B3R B2 HEE pH=1 W FHMR%
W, FFEE 1 min, WS I 10 R LT B BE R R RRAT M2
Ak Resivgt oy UL EAs 4L, B RRRER 3 Ik,
FYRIAFE 30 min, 4B EE B ETS 1 min KL
M & i 28 B mi fR (area under curve, AUC) ., LIl
2T TH BRI AR AR BB AT R 2 0 4 P Al 45 41K R

B NIRRT, AUC= 5B AUC/ 3 RIIR
AR AUCX100% . B 3 FEE AT 047 .

TR FVEo AR e . KRS S AT E N 0 4
WP e, 1 43 s,y 2 s REEHHL. 3
a3 RIZVERFL N 4 4
1.4.3 R HFAAG- 2 e o MEL A S S8
b B RREE TSI T A H L R H
DiV/N R AR R R VI -8 = AR B L S f N I
17 RE 9 B 4> W s o B S F M
EICHRN
14,4 CRF AR e R &4 A 400 MC 40
Mg H K EE LA ) R 4w B S K
VoA B T H RS Y A 40 min. Z2 18K wh ik,
BO IR A 95 % S B o A BRD, K, ZH R
B, AR B R AR OB AR B OBR R OULAS, AR R Al
L 00 A L L R S R 4T L g sk DD A Bl ML
B3 A 200 £% A0 BF oF AT B IOH S HAE &
.
1.4.5 R FH I 922 R B 2 A6 0 i 385+ LPS . 1L-
8 M NG OB T A5 A 2l Ik il =5 B0, 43 B i
% IR LPS A TL-8 37 & id BH 45 I a2 4% 41 K R
M s LPS.IL-8 [ & i,
1.4.6 SR JH 5 ED b ik A 4% 41 K Rl & 4l 4t
TLR4 HHMFILKFE M IrESAdRREE
HY L IREEER .28 BCA EAEREIidn &
Ul B AR E AR A B VR B . R 10 %0 79 M
i V6 S HL K 0 S L O e 75 B B A — 9 & % (PVDF)
FEE b P, — B 4°C VKA I R R R W Oy
TLR4 1:500; GAPDH 1 : 10 000), TBST ¥ i,
ZHUWFE . TBST FR BEE, ECL WA BESG, fii
Image] FAF AT K 38T .
1.4.7 R GRE A 20k 24 e (0 T R I 5 5% 3 e 2R
M Occludin.ZO-1 1 TPS I F kAT H B
il N B WA Y) B AT RS LKA, Tris-ED-
TA Z W bt I8 & 2. 3% H.O, % H T W
A 10 min, 5% 1E & (2 1 35 (TBS f B = i £
PAT o 43 ) I — P BEVROE B . TBST wh ¥k . i i
B OWEENE . TBST Hyhyk, & & DAB
W oo )5 R RK e, RS G,
WK S PR AR s B [ 2 OB TR AR .
1.5 itk

K1 SPSS 21. 0 G5 it 24 8 0F E 47 $00E 5 1 o
Mro HEERL X +S F88RS S ESS M E
J7 2555 W, Z2 21 0] LR FH B IR 2R 22 43 B » 4L )
PP L & ok H LSD-+ 6 5, 75 W R H Kruskal-
Wallis BeFIKGHY . LA P<<0.05 HZESASGIH¥E X,
2 #R
2.1 A KRR R IR BRI SO 4

NP R L BERIZE  PE 2G4 b2y n e A Kb 2y
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PRAE A AL Bz 25 05 155 A0 20 K BRUE 45 A 2 5 AR RE R el
A ] DLEEAR b K Ko 3RS R AN A AR B 4G A= A i HE
G ZEEL B [ A )2 2L Sk ZE A, A B0 N S 0 R
0 T, £ A I D 0 ) IR A W TR
ERAGIHFEX(P<<0.01), B THE, M2
20 2 AR £ 2 R s ) e A B A S B AR LY
WY R R R A R A R D E
RYEAML I AR B E TR, 250
it e# i (P <C0. 05) s Horr, 3 25 1 il 24 2 ]
HTE o 26 7 TG4 L (P>>0.05),

2.2 AR BT NS VE 4 e 3R T WL H R Y
AUC #

g 1 PR B KR A AT R 22 1 43 BN IR
HEETHRE . ZRAGIFE L (P<<0.0D); 752
21 2 AR e 2 R v A LR BT R 2 v A A
R E AR, Z 5 A 51 2% 8 L (P <<0.01),

+ HCL 4 HeL

e

Horp PG 2541 P 2545 A1 Z IR AT R 204 22 % RS
2B L (P>0.05), 0 1 ME 1 PR, 558
2H LR, B A 2 F R T WLNL A B AUC B B T
ERAGIHE L (P<<0.01) ;4525 T HilJ5 . 79 24
AP 2 IR B ) A AUC e B A 4 34
. 29 AH S5 L (P<<0.01), Hih, s 25485
K A BRI TV, 2 RA G
X (P<C0.05),

F1 BAXRRITAFZFFESRIMNFNAMBEER AUC LLE&

X+S
25 5 kS 3 2 AUC /%
X 8 4 5 1.8040.45  183.02421.22
LT 2 5 3.6740.24" 350.35+37. 39"
[ 5 2.2740.43 245.96+£25. 27"
LI EA 5 2.004+0.24% 208. 39420, 89
hEiERlEa 5 1.8740.38” 197.10433.24%%

S5XI AR, P<<0.01; S5BIAIH #,” P<<0.01;
H5ygh4 i . P<<0. 05,

axrj‘ﬁﬁzﬂyb*ﬁﬂgﬂycﬁéﬁgﬂyd *éﬁ{ﬁﬁﬂiiﬁye *%%%U%zﬂo
1 FSHEKXRIMA T AALEE R

2.3 HAKXKREEFHBK MCHH LK

k2 fE 2 pros ., 55X A g, BRI A K
MEERBE D MCHEHYH B Z ., ERA 5+
BY(P<<0.0D), 4525 T W5, VU254 rh 250K 5% i
2 B e 70 et 2 B A B MIC B A R A 34
WD, ERA G L (P<<0.01), Hid, 2y
IR0 2 R ) o R R A A R MC % E
MR E .S AGHILKYERBESRITFE XL
(P<C0.05),

R2 BAXKREEHNE MCHEERE TPS HRIAKTE

X+S
25 5 Bil%  MC#H TPS £k (MOD {#)
X R 2 5 5.0041.58 0.1940.03
I 5 17.40=£0.89" 0.3140.03"
[ 5 10.40£1.51"% 0.2340.03?
PRI 5 7.8040.84"%Y  0.184-0. 042
heim Al 5 0 8.2040.84"%Y  0.1840.022%

XA .Y P<<0.01; SEIAIA L # .2 P<<0.01;
5 k.Y P<<0.05,

a: X MR s b AR 5. PU2Y A s 2GR B A e P2y R AL
B2 SAXRREREMCRERERELER(X200)
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2.4 FAKRBEEFM MC BBUR ™) TPS i
FikIKF

e 2 MK 3 Frw, 55X R A, R &
BERBHL D TPS KRB W ET &, 27 A5t
ST SL(P<C0.01) s SR A Hods, V6 25 4 L rp 254K

M Ko A A R 4P TPS Rk
H N EFAGI AR (P<<0.01) Hp, 2y
ARR ) 5k 2 K% e 79 kLR 60T G 2 0 R A O
ZRA G E (P <<0.05).

a: X R b AR e PH A s d P R e P2y SR 2 4L
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2.5 HAKRRE R DR %HIEREEN Occlu-
din,ZO-1 #y kK F

e 3. & 4. &5 P, 55 R b, B AL A
KB E T Occludin 5§ ZO-1 By F k¥ I %
T ESAGIFE L (P<<0.05), S5HEA4 T
AL V2G4 v 2 ) 4 R v R R LR B EE
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KB R ERAE G E L (P<<0.05) ., 5254
Occludin WEILZ R EHRITHE X (P>0.05),
T2 Z0-1 MR RXERLE THAA. ZRA
GiileEE X (P<<0.05),
2.6 FAKRBRIME LPS.IL-8 & & L EEHN
i TLRA 8 A )& 8KF-

WE 6 fT7n . 5% B84 b e, 485 A8 2 K R i 7
LPS.1L-8 Y & i K 45 40 TLR4 Rk K
WREIE.ZRAEGIFE L (P<<0.0D); &7

25 AR B ) B 293R8 97 ) L TS LPS IL-8 11
SELEEHS T TLRA H 7K - 1 % A6 10 2 i 3%
FEflk, 2 R A G E X (P<<0.01), Hrp, 2y
R A A S A S TLRY 19335 K FEW 8K T
PEZGd , Z A G2 8 X (P<<0.05), Hh2yyy
SR R IE T

R3I BAHAXRLEHFED Z0-1 & Occludin B R &

MOD {§,X £S
24531 B¥ 70-1 Fik Occludin 33k
X 41 5 0.3240.03 0.3340.03
R Y 41 5 0.24+0.02" 0.2540. 04"
[ 5 0.2740.02"2  0.29740.04
AL 5 0.304-0. 012" 0,300, 04?
P AEA 5 0.304-0. 02 0,330, 04%

xR g, P<<0.

5pZid b .” P<<0.05,

a: X IR s b s PU2Y A s d PSR B e PR RIFI AL

4 BRXBREBFIEFR Z0-1 BFRIE(X200)

a: X IR b A A s VE 25 d . PG R A se. PR F 4,
BSs SAXREHFESD Occludin B R IE (X 200)

05; A2 b #.» P<0.05;
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3 it
RE 21l R % W8 315 1k R Gk =z —, H i vl
BE % LU IRIA YT T PPT B0 58 0 1% 24 40 55 1
b 4 P R BH 7 7] (potassiumchannel acid blocker,
P-CAB) &7 GERD & 254", BF9¢ & B,
Tk 40 % ) GERD 8 3 X%} PP1 YA YT IR A E, R
BHHT 2 &M PPL 254, {H GERD (1 4E kA5 7]
W HE B L A AN ™ EE B TR A A T R A
SR T BRI & M EE YTt T, th AT
GERD A M H5F@, PEZKHLHAE T 1

BR7 ARG, BRI, B R A
o AR Y FEAS TR HIL 30 IR AR | LR R AR
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RE L R LR 6 M EEPEIER
— ST R I AR P B i ) E A 2
P BEL 28 2 RE {995 PG ALY A 1 400305 I 38 %
FLA WS A LR R B R DR SRR T
JR I BH 2 RE (9 807 7. FR AT A3 & 501G IR
WFSUESE , T I3 % 573697 RE B 3, vl A 3L
G frp i ARE IR L 4R IR AR HOX ME R P RE JT AL
A g et
MEvAE RE B9 BEAL G i A B, BTN 5
B R SE R R TR 20 5 R sk AR R I i . B
PO o AU LRG0 B DR R AR 2 Rl DR R R T
Hov, &8 P IE = SRR T BE R XE VA 1 RE SR HFREE
B FERHET AR XU ) R PP G YT AR o,
ik 36 %0~ 3800 B H AR AE BB N NE = U R
P ) R o AR R 5 i BRI AT R 2 7 A R B0 S
SR ARBFSE R, RE KRR 48 % T R 098 1
SO T S 1 R T AL A O T R
T ) e %) £ A A L B R TS LB B O AR 1B B B
e S I e T W R O e A B T

HF?NE;& fi 18 T RE SR AL AT @ R -
ki "4l 2 5 P9 IE R TR %iamﬁu,ﬁ;ﬁﬁiﬁ

R SR REfFAEM BB ZERL, BB RN
REM YA £ 5 S 2R B AL, o 22 9T 1 vl R 4y
KT H R - FH IR A UCG-003 W24 1# &8 5 1 &
£ 5 W Akkermansia # 8 XA B W R
BEREAR . T 18 B R 3L & 5 B0 E B B
REZ I, AR WRBF 52 & B RE K U 8 B iR % 9% 3%
FE M Oceludin 5 ZO-1 R IAKFEIRAE P BT
K, iF— 25 UE 55 RE W] 8 17 7¢I 38 B B ) 6 1) 32
it . W 18 B R 5E B ) RE A2 BT 0 SO T AR
Y LPS A G ik AR NG R 5, 51 R
SiE SR R o 95 20 EL ) 14 5 5 3 Ak SOTE PRI e Rk
FEA B A1 JE AR BL R AR F 5T TR) B & B T O
MR R E LIRS AT Z0-1 & Occludin
1 2 3k FH AR A0 8 1 LPS By 7K SF , HAE B AR
FUa2Zy . B/ I 38 5 AR DL 5 i 1 B AR
R 5 % BAPE TR /KO o T FLIES AT LA W 2 o 3% W 38 8%
i J5¢ B D) g .

MC & HLAA H 5 22 Y e 58 40 B, HE 3 B L5 Ak
It R R RS T 22 A A W 0 M BT (LR TPS. &
PE#E AN TL-8 45) , NS 5 F 5 RIE o #2 ., eic 2%
ZH I A M L 0 N 5 b AN AH ELAE L % A ik
i F P 2 4, 5 R IR i B, 2 5 N R U
FTE ML), LPS o] 38 i 3G TLR4 /v % MC
G AR R it — R 5E RE B BN E
MC 3858 15 Ak B ML A K 25 59 18 . A 52 86 I 22
TEAE RN MC BH KBS0 4 TPS, [R] i A i
M7 LPS B & & K EEd 4% TLR4 iy F£ ik Kk
Vo ZR IR, RE KM LPS.IL-8 1Y & & B
S, B TLR4 Rk KFH S i, &



o 044

HE P TTES S AL

AT 5

7S oA

%31 %

BRI MC £ H B 5 340, BS0RE = 4 TPS B
HiZe ., T IE RO 0T LARRAR ALY LPS.1L-8 &
M AL TLR4 B FE , [R] B AT R & 2 2 1
H MC 18 E & TPS A K, g R ik—2
BSUE T FRAT AR 15, I I8 R T RT3 A ol i A
BB Ih e AR LV LPS 197K -, 40l LPS-TLR4
T [ O S MC I AR AR, DA T o A A
IS 0 98 4% i A B B A DN D R R

UL, B B 1 P IE R AR IS R AR
TSR RY L AF A RN R o BRI . X
FMRMARGE N R AT #Z KA ARRFR
PESR B SR A MRS B Z A7 76 28 Ui e i
BT BRI R B AT IR RS, B
BT IE A E W 3 AT A B 3 A e R
TR 35 38 T, e H R L 0 R M B g T

Sy G el
4 it

AWFTEE TR, RE KRS N IE S SRS
Ji7 768 5 5% P T B A2 451 T B0 LPS/ TLR4A/MC {5 %
WG A e, AN IR E A LPS &5 AT L
B A B LPS/TLR4/MC 155 18 %1% S 45 N
IR 75 AR A AS 1 — A TR AR 5T Xt ik — 2 i B
GERD Z5fgtE i ES MM L., HHM LT
FiE F S RE BAH G058 i Ak R IR R B BL
RE 1 B 18 18 6 2k 98 70 g B B A IR B ML K g
HRES NE R A R — 2R

AWFFE .
PSR A A WA TR 25 oh 2%
S % 3Tk

(1] hAeBE 2 2 I AR 2 o 2%, 2020 4R R [ 1 B 8 RO
LR ILRT ] AR AL 2 L 2020, 40 (10) : 649-
663.

[2] Richter JE,Rubenstein JH. Presentation and epidemi-
ology of gastroesophageal reflux disease[ J]. Gastroen-
terology.2018,154(2) :267-276.

[3] Tang YP, Li PC, Liu X, et al. A single-center retro-
spective study on epidemiological and Traditional Chi-
nese Medicine syndrome characteristics of 21010 pa-
tients with reflux/heartburn symptoms[J]. J Tradit
Chin Med,2023,43(3) :574-581.

[4] Fock KM, Talley N, Goh KL, et al. Asia-Pacific con-
sensus on the management of gastro-oesophageal re-
flux disease: an update focusing on refractory reflux
disease and Barrett’s oesophagus[J]. Gut, 2016, 65
(9):1402-1415.

[5] Zhou J,Shrestha P, Qiu ZG,et al. Distinct microbiota
dysbiosis in patients with non-erosive reflux disease
and esophageal adenocarcinomal J]. ] Clin Med,2020,
9(7):2162.

(6] JVer,JEHaE . &, 5. T 53 R Iy X B ik B R
K B 8 W BE & Caspase-3/GSDME 1 ¥ (52 i [J 1.

7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

o Py R A AT k4 Ak 2022, 30 (10) : 701-707,
712.
B, TR, REEN], S5 I AR 7 08 T R 5 R E
MR FEAE R LT ], [ B 2 B 2 B 2 4 - 2013, 35 (4)
462-465.
Kirshenbaum AS,Swindle E,Kulka M,et al. Effect of
lipopolysaccharide (LPS) and peptidoglycan (PGN) on
human mast cell numbers, cytokine production, and
protease composition[J]. BMC Immunol, 2008,9(1) :
1-13.
Yang J,Shang BX,Shi HT,et al. The role of toll-like
receptor 4 and mast cell in the ameliorating effect of
electroacupuncture on visceral hypersensitivity in rats
[J]. Neurogastroenterol Motil,2019,31(6) :e13583.
X, FE A X0 & AF . T I R O R A R
RN o= RN | R 2 P B R = N B
SCF/c-kit 5 %5 38 ¥ 09 5% m [T, o B8 2% &, 2022, 63
(3):269-275.
X & FEHOE = HeEE S T I R O X RO kR
RKBREEE MW NF-«B/MAPK {5 5 % 7 i@ % 1 3%
W], v B b P B S A A A R 2021, 27 (4) : 555+
562.
Liu S,Tang Y.Liu L,et al. Proteomic analysis reveals
that ACSL4 activation during reflux esophagitis con-
tributes to ferroptosis-mediated esophageal mucosal
damage[ J]. Eur ] Pharmacol,2022,931:175175.
Tang YP,Liu L, Liu X, et al. Comparison and evaluation
of acid reflux esophagitis animal models[ ] ]. Front Biosci
(Landmark Ed),2021,26(12):1599-1606.
ZERER, /NS IR AR BTSSR R
AR IEM O L] mE W E S HA AR,
2016,24(3) :174-177.
Han X,Zhang YW.Lee A.et al. Upregulation of acid
sensing ion channels is associated with esophageal hy-
persensitivity in GERD[J]. FASEB J, 2022,36 (1)
e22083.
i AR SR ZR B RO BB R 12 W KR YT 4R (2003
1] PN B2 2004, 21 (4) :221-222,
Zerbib F,Bredenoord AJ,Fass R,et al. ESNM/ANMS
consensus paper:diagnosis and management of refrac-
tory gastro-esophageal reflux disease[]]. Neurogas-
troenterol Motil,2021,33(4) :e14075.
WA A RAERE, TR BEERBRTERYT
LRIAF I QOIDT] hE RS SHAeE,
2017,25(5) :321-326.
R BT, H A A T B AR TR 3R 43 A R
SR SCHRIF 52T ). 3T 7 P R 2R 35,2020, 47(4) : 86-89.
TGN R P, XU PG, 7 I3 B A IR A RGBT R
P B PR B A R M 4% B 63 il PR SR L) ). b
Y R 2 T Ak 4 R . 2019,27(7) 1 485-490.
RTINS 6 L A% A ST L 38 B Ty xR o BEL 4% %Y
i M B A i R T R M R sz [T, o [ b
P EE 454 AMPHA4R8, 2020, 26 (4) £ 635-640.

(T#% 551 )



57

FA LS. SEAT IR T IR YT T AN AR AR BE R B B4 I R T A0l g .

551 -

9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

29(12) :el3104.

Vanner S, Greenwood-van Meerveld B, Mawe G, et al.
Fundamentals of neurogastroenterology: basic science
[J]. Gastroenterology, 2016 S0016-S5085(16) 00184-
0.

Katzka DA, Kahrilas PJ. Advances in the diagnosis
and management of gastroesophageal reflux disease
[J]. BMJ,2020,371:m3786.

Paul S. Abbas MS. Nassar ST, et al. Correlation of
anxiety and depression to the development of gastroe-
sophageal disease in the younger population[]]. Cu-
reus,2022,14(12) ;e32712.

Caballero-Mateos AM, Lopez-Hidalgo JL, Torres-
Parejo U, et al. Risk factors for functional dyspepsia,
erosive and non-erosive gastroesophageal reflux dis-
ease:a cross-sectional study[]J]. Gastroenterol Hepa-
t0l,2022:S0210-S5705(22)00314-4.

Yang F.Xie XH,Li X,et al. Analysis of psychological
and gut microbiome characteristics in patients with
non-erosive reflux disease[ J ]. Front Psychiatry,2021,
12.741049.

Inatomi N, Matsukawa J,Sakurai Y,et al. Potassium-
competitive acid blockers:advanced therapeutic option
for acid-related diseases[J]. Pharmacol Ther, 2016,
168:12-22.

EG L FAB A L BRI . BT 2 30 70 5 U AR G
PR K HALHI mwFge s e ). SE 259 5 Ik K, 2021,
24(6) :569-571.

Min YW, Shin YW, Cheon GJ., et al. Recurrence and

its impact on the health-related quality of life in pa-

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

tients with gastroesophageal reflux disease:a prospec-
tive follow-up analysis[ J]. ] Neurogastroenterol Mo-
til,2016,22(1) :86-93.
ZALR W, T KA, 5. 110 FlAEBE A E B R
it B T B AR AR AE 3 T [T ). GBI R, 2018, 33
(5):608-613.
N, A 25 B F AT L AL B R 5 IR 9T MEIR P
BB R R B R WLZE LT ], w2 [ BE E 25, 2016,
27(10) :2457-2459.
PRR AL, R, SRARFRIUR E L5 RDQ W4 % 8 & 4
SR B2 WA (ELT ], 56 BE 2 2% 35, 2012, 28 (18)
3069-3071.
MR 2R, L S AR IR R R
I B BE AL BRI R G TN 5 Meta 2087 [T
A H R 25,2022,17(15) :2127-2134,
JA A AR B AL P R R T R
JEIMAR TR 1 Meta S0 [T]. o E 2R BE %, 2021,
24(5):608-613.
Wong MW, Liu TT,Yi CH.,et al. Oesophageal hyper-
vigilance and visceral anxiety relate to reflux symptom
severity and psychological distress but not to acid re-
flux parameters[ ]J]. Aliment Pharmacol Ther, 2021,
54(7):923-930.
Taft TH. Triggs JR. Carlson DA, et al. Validation of
the oesophageal hypervigilance and anxiety scale for
chronic oesophageal disease[ J]. Aliment Pharmacol
Ther,2018,47(9) :1270-1277.
bk, B4R T B, S AR BE RS b B IR 3 4 A R AR
ML) WA BE ,2022,44(12) :1984-1989.

(K A3 B H1.2023-04-19)

[22]

[23]

[24]

[25]

[26]

(L% 544 7O
Norita K, Asanuma K, Koike T,et al. Impaired muco-
sal integrity in proximal esophagus is involved in de-
velopment of proton pump inhibitor-refractory noner-
osive reflux disease[ ] ]. Digestion, 2021,102(3) :404-
414,
Clarrett DM, Hachem C. Management of gastroesoph-
ageal reflux disease[ ]J]. Gastroenterology, 2018, 154
(2):302-318.
RAEA, T4, B4kAE, 5. 158 BB A2 10 5 W & B A
PE S O P R LT AT A 2 7. 2019, 39
(9):641-643.
EMEBANGLRTEE HEE MR E BB R
SEAR AL IS UCP2 E B 28 M o & LT, I IR A
T B 2E A4 ,2020,19(19) : 2049-2053.
Caslin HL, Kiwanuka KN, Haque TT, et al. Control-

ling mast cell activation and homeostasis: work influ-
enced by bill Paul that continues today[ ] ]. Front Im-
munol,2018,9:868.

[27] Brumovsky PR, Gebhart GF. Visceral organ cross-

[28]

[29]

sensitization, an integrated perspective [ ] ]. Auton
Neurosci,2010,153(1-2) : 106-115.

Frokjeer JB, Andersen SD,Gale J,et al. An experimen-
tal study of viscero-visceral hyperalgesia using an ul-
trasound-based multimodal sensory testing approach
[JJ. Pain,2005,119(1-3) : 191-200.

Freede M, Leasure AR, Proskin HM, et al. Compari-
son of rectal and esophageal sensitivity in women with
functional heartburn[]]. Gastroenterol Nurs,2016,39
(5):348-358.

O3 B #1.2023-04-22)



