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[ Abstract]

physiological functions, the injuries of mucosal barrier are the common pathogenesis of gastrointestinal diseases.

The gastrointestinal mucosa covers the entire gastrointestinal tract. With important

However, there still lacks in-depth and systematic understanding in clinical diagnosis, etiological diagnosis,
treatment strategies and the standardized use of mucosal protective agents. Based on medicine-based evidence,
this consensus has reached an agreement on the concept of gastric mucosal barrier and protection, physiological
functions, gastrointestinal mucosal injury and related diseases, and the classification and application of mucosal
protective agents. The consensus provides an significant reference for clinical treatment of gastrointestinal
mucosal protection.

Gastrointestinal mucosa; Mucosal injury; Mucosal barrier; Mucosal protective agent

[ Key words]
DOI:10.3760/cma. j. cn311367-20210930-00524

B B R o 4 i, B 2 A A B
FAR T BRAEATIE 35 2 R AR 1 1 IR A 10 45 5 By
I R R A T A B R R e /N
B AR DAL AN B B DR H 2 52 2OGHE . R
Ji 5 4 A5 2 T A A B 1 6 ) R BIL TR, AN
LBERE Bt SR 2 40, R 2 S B sh 71
AL B UAE SSE 5 0o th T R O i R
ESIIEZ N S RS N Y R N PV R K

AT, SR RS W R R . DR, BR DD DG TE
T CH R A TTIRAT i L 259 e ) ob, BN B
LA DI E AR E R I PSERT E ) P N A ik
4B B R s PR VI MR SR A, R S
R ORGP 0 B R R FH

AFCPUE N NG AR M4 B I A R
MERBIW, EEdf PR AN =
R SRR R T R R E IR PIR T



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 799 —

JRCHESE, g EANAR SR R T 2021 4F 6 A
5 AAEARMIRS IR R AT IR I A R B UL,
2l W _EERTT AGE . AIHRAGR I EIE R
SRR S SR A [ Pt AR TR E

AR 5 7 1 2 B B 5 R 3 | 18 il 2
535 A0 S B | L R 475 1 o 2K A B A
3 ANTTHHEAT Bk, 9L 25 2R R ik B IR 20 A
o ARHEARIE PR 27 U 225 [ N 1l JE R O
T AR SE R IR U s 25 R A7 55 Z0R 9 AR
FAT IO e, bR 5 g8 T
IV R FE RN A(5E) B(H) . C(59) D (A
%) o W12, MM R Delphi %, FEIHRA )
Al R (R BRSSO A 5B A ARG 152
NELRI L)) > 85 % WA R A IR T K A L IR
B EIRSIER, AR 3.

R 1 AIRIE]E F9UE X

UEHE S5 2% EX

I S/ 1 TR R 7T sl 25 Z2 T ALY BRI 5T
1) meta 4} 4T

I ST 1 T R X BRI S b 2 TR g o

m BT R AR PR A I 5T, A0 LB ST AH S
WhoE %

v LRI D2 W AR B, DL RO & R I IR

220

T2 AT FPUE X

HEFESF E X
A (i) A SRR B R B R
B(H) A SCRFZBRIR 1 — IS
C(5) A SRR ) B IEE , A HCAb HfE7 JEAl
D(AER) AA S AENZ R BTSSR

K3 AL FE R PRIE BB RPRAETE L

BRI X
A it

B ARSI I 7

c B R LB

D A7 —E 1 B T DL AR BN B 4
E e AT

— B B RS B S B

(Brik 1] BRER NER K FRBE, 2L
EWEBAIP G, BENBERE L ERE. R &R
BEAMEYGRE, LEERNSBIRE RS,

UEPEAFI L HER ST A R TR 100. 0%

173N INIS CONIE T ESTTIP YNLS - PN
M FRRERRE o MIE R R — S A B3 2
Ay, A AR B A2 T Bt | 9 3 o o R A4 ) o B I
IR o LR B 6 8 1 4% O 5 2 3 52 1 1

RO E K AfAh, h I B R A M L IS R AT
200 ) 3 2 L B R R A B 3R v 114 T 3 [
PR, P B B A2y e e iy 5 il i 1 1
R R AR AL A R A LU
T A T A PR AU T 0 TR 8, LA I i ok
A VE IR T VE T, LA B 08 R R e 2 )
PACA AT o S R PR AL S SR e e o A1 g
BB 5 I, E 170 200 M A 20 2L 20 20 L A R I T 11
SRS e A B B e IE A 7 1 R A
I, FE5 1 T s ) 45 44 B B BVE AR AR SAH .
PRI 25 R G, S X0 I AR 1) B2 28 1) D REE
PRI BRI R W, B ok AL S
ST AYIGEE, 25 1 U fl o F g R
B T, B S AR K I P9 R R
FRER WS E BRI RE DI . B
B W BAT R R G, 0 B iE KOS B
HAt AL Al IRAR W B2 AR E RS
2558 18 1 B Y9t s 1 | A0 e A B e A i
RO [ B R (B VI A W 45 728 1t 5 i )
FHIE DI RE" o I PR B O 0 R TR B o 3
HR A 1 s D R B 5 1) VR LR ATE TS A (L, L slm] AR
S S iUE L CE
[BRiA 2] BRIRREEFRIPEES " FHik-kE
SH-wiE" FRE. LR AaEERENBRE S AR,
TEPEFI0 LA SE S A s R R 7% :100. 0%
“RHI-RRIR R G JR BRI K 8 R
2R —IE B2, ORI 18 R L B U0 % B R I
BiE, %W I E E E RS E S B0 LB AR K
OREREAEAY . RS = kR A,
= I DR R 240 P R R A4S R A R AR
Fo Bl DT AR AH £ 45 RE B IR 26 960 5E I J= M B IR
J2, FEEROBBERABARG " . R A
i 2 ) 2 T R M I A ) 2 B B e, b K A
i A SE A AR i B0 B K VE R AR R AR P A
PR LN R, B Y U B P A5 A RE B R
IERFEARNRBE. AL S A
T IR AR A A, e — SR S RIS R
E2 (R R B HiA0 RS AT 0 R
G, VA BRI ORI R SR A I S
TENR R AE DI 377 16, 18 8T 5 BVE 22 o 4
TR SRR LR 1 AF RS I T e
(O o PRIt 0 DAl A AR 0 REAE TS 1A PRk B
BEr Al (ELA T TIRAT RO A5 1EAh, 23 E
FhRER TR RC VR rT AR DAy 1 5 /> e o 1Y
BUBRPEAR AT , tLREA S IR A B RETT o



— 800 —

A ek s 2021 4512 55 41 555 12 ] Chin J Dig, December 2021, Vol.41, No. 12

[BRiA 3] FA g L A RGN R
RRENEER R,

TEHE I [ HERF SS9 A BRI ] 54293 8%

[ R MR 1 B R AT 1 oSS 4 i T 23
o 285 e B R A 25K 7 L SR E ) AR . R
Ji B B — T BT 4R, 32 B R 4 BHL R s SR A= 1 5 W
FHISE B Al A VRS o IR 35 N R W
R e 22 bR BRI AR 45, H
FRE 2 2R W E BN FE R EH
N RIFEEE O B2 A AR B R, A BE A
BEL L1 20 7 225 , T D A0 7™ A A9 B 1 IR L2
B e S AR 5 5 M B 28 R W R S 4
JERBONBCE 1N JZ RO 8, AL B SME BRI
VE A A0 TR KU A, 25085 1 N 2 R RE 8 B 1 40
B E

1 b B AN IR U 4 Sl A B 2 A5 A T i
FLE A Z I  FEsk Z e s EE S O T,
N M REE RS SR K P o A LA il 1, i X 2R )
A b R A s RS2 BR . PRk, A8 T b R i
Z IR S Y (R B R B ML) E
VEA O Fieia v A E AR L A, S Bt
FEFIUAE YGRS 5 A R G B R 4 o (EAS 1T
TR RN BEAS Ry — R S A i, T2
e BE B AS A, X AR A SO o

(Friz 4] BHHREISHHFHSEEHER
IR BESELR

UEHESEIL I A2 B s R [A] 5% : 100. 0%

B R 2 1 N AR L A i — R R
T2k, BA 2R A BERE, Rl e A I 5 e o B
WU e A0 AE ) B o 25 T R A 2 B AR B VR o 2
KA B YUHKER (ghrelin) REW 1 40 1 78 2K %5175
S 22 Fh A E 240 1L TR 1) 23, R S I T R E
1158 15 P17 K ( vasoactive intestinal polypeptide , VIP)
ALIE ST e e A QD WA M T A 3 AR
SRR A0 ) BT 2 Fh 90 BH ¥, 2 15 Wil S
TR 2 KA ER | VIP g U 36 R k-2
FTEA Y b R A0 ) B e R I YRR A
7B IER IR W57 I - A SR i || b= B /P
Notch-Hes! {55 18 B P AR A0 MO 26 £ -2 1O3R5K
TSR, VR o T R B D B 5 VIP AT 5 5
FERRAR A0 1 50 2 01 2 B 52 Wl T 6 2 1 ) 0 A A
a3 A A PO R B R M T R

[Ff & 5] & Mm-F # i 4% 5 ( ischemia-
reperfusion injury, IR) 2 & 7 & & X B FE #5250

BEENHZ—

UEPEEE LA A BRI ] % :100. 0%

5 W38 B B IR U ABURE , 2 W 1597 kA
P S AR F 2 Sl AN TR A R
s (CELAE TH AL RGP ) S5 H8 4 2 5 H W i ik
M, P bR AT IR SR AR
K A B SR & ) ARRE A B BN, =
SO 445345 A M B) B8 5 IR R s i v

252728
T

TR 5 K 1R A 08 23458 1 18 o 38 2 .
FHERI RO RO . BB
W P BT 5 B S AR O IR MR S
HY FE SRR b BB B R o3 7, (A R R %
Ve K PERBREE I RES . 45 IR JEHR R AR
2ok IR I BUS I8 08 T /M IRPY 55 R
Tt B AR A M 1 52 5 A B RN R IR E 1Y)
JEFEARDG . IR 512 1 15 i 1 76 5 e 52 ) fig 2K T 4l
BRI A 5 JER S A | o 200 285 B AR 5 e 2 S A
PAcl
[Bfiz 6 | MR RIS EBTHRNRG P h & 1E
EEEA,

UEHESFEI L SR A AR [R) 23296, 9%

B B R R G R — AL T R G e
MR e e B o T R R IR R
HAB MR PR D RE 1715 , 15 i 18 N A R A
S22 A ™S R B8 SN, BHEL Ik 45 2 1) A8 I RS I
YERFBFETIAE Y o I e AN i Y 45 p L
JZ [EA Z R A OCH LA LU, 5 R B
P 7 N 7N QN e s N 7 o N
W B i b R A i E A i — R A R A T
GIENVI DS REEE SOie S Ry ey vl Il DN SN2 i IR BN
ARGNML AN T 200, W71 J= 7 G5 e vy, 2 M 4Kt
Y ALt i T AR A S B RE T L i, il
TR A HUAIE 1 = 25 R ) R A AR
- G AP A G i 57 5 B A e T 40 1 A
HEPE T A0 17 BK S A A R AR AP A 2 A
TR, i H e B O 5 W A E B R
BLHIA G 5 A W Mk S e i v, SR AE AR e P37 i
FPE T A AR T 20 Y AN 3 S B0  fE
TEET 32 0 53 41, T T G g A0 M3 3 1of 5 5 A 4 e
R R I s b R B Re . B i e —
B, BNJCIE X 4y o M P bt s ik A= 4l s 5
TEAE RS54 , v BB 25018 1 18 T AR I R R0 , L
5 2R AE M 794 (inflammation bowel disease, IBD) | Ji%
GER AL, UL Sk BevE A B4 i gk £ 49 7 R
ﬁ%[3942] R



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 801 —

(BRi2 7] B ETHMS S HUERELRE
m5EE,

WEHESEGL : I AR A5 20 B Rk IR £%.:100. 0%

THAE R R — .
HARAET, BRI E i R 2 ~6 d BIAT 5842
BRI, TAIfAA 2 A EERNR A, — A
H S TE e, 2 A oAk i 2 i 40 L ) T E
P TRERIKTNE S @RELFIN G HEA
5% 3Z14 5 (leucine rich repeat containing G protein-
coupled receptor 5, Lgr5) " HUR4HMI ) K & fniE T 20
Ja" 7 Notch {5 538 % B9 5 R, 1T LASr b N 4
WA b R 240 i R A b R AL, 2 5 8 T T R
Y, Ab TR R A 5 T 4 F A A 3R 22
SEAA PR ¥ R T PR B A Sy T BR Y LerS T T 40
i, I IEATHEBE R oM — M AN AE Notch 45
HT IS T MUE R LeeS T T4, #h 58 T 40 i
it Ji% LS " TN REARAT 0 S PRAR 41 37 1
M AT b R 200 R AR 25 P A A R I /N 2 A
T T A T AT RE AL I 240 I 6
Aty AT B R AR R AR s

(Briz 8] BRI B$E B I ER IE R ETh e Fn g
PHREFEEEER,

PRSI0 B BRI 2R :100. 0%

H B R B B REWUZ R A N2
NEEERZ , i BATUREAE R 2k, B
AHXS IO T s A2 BEJRE TG A , A7 DR B 1) 3 TR B G
PR i A N PR R R
TE DA 0 1 2 T DA i g 08 1) 32 i g S A T 1 1
XEE R RS SR, s ENRED 2
Wl 22 T AT 2 2% 80w A T, O EL XS 359 i 38 2 W=
{14 e o Zh R AT B 224 D, L[] 2 5 200 R e s 110 24
P10 g R A A A1 A B W Y S
TR FIAH DA 7 W IS 62 A 7 A= 0 4
AN P e A (] B e R B R, 2
R T LR A | e s DL R B 1Y) ZE
P R AN S N g o T
535 Toll ££5% {4 ( Toll-like receptor, TLR)-2 , TLR4 |
TLR-5 F14% H 7~-«B 18 B 1900 , 28 H-2 KRB
3 WARR BN, DA TIT 6 00 286 V8 3 0 ARV 528 I s 4B 47
TENA AR 1)/ N UL vh 2 3, W8 286 1 1 -] e 22 TR B 7
[ b R A O I T S R A2 A S
PRI , b D DR 385014 i 308 T 2 R 0 02 o 2
FrRER N EERNRZ —,

(BRiR 9 M ABBBREATHERTAEAA
B EHUERBEBREX SRR R RIS

B, REGEAEEREZMATERE,

RS AFEIL I HEFESE L B s PR [A] 2 %6: 100. 0%

RIS S B D R R A R H TR A
TARYBRA SR SR 15 ML o 8 B R A4
FAUAE IR H R B R AR 2R TR
FEREGE , LA S A4 S 14T 58 24 (nonsteroidal anti-
inflammatory drug, NSAID) JB# K7 il &= | SHA% 545
210 A5 ' R I ) 00 R 3R B4 -k PR
Eh-wE " BB TS IR AR A DR AR A b B 40 i )
AR R, MR B R AR TR TR AR
ZRINE, BIVRT S SR AR OC 6 S 1 il A e B .
SERMIETE A B, MY TR 20 r) Kt A0 T8 5 A
HE, B BRI W I T 75 07 AHE, BRI, X 2 g A
REACUE , T 1E FIME 52 T BE 52 401 2 R AH 5C 2 I 45
Uil B Z — P ARk, B T A
5% ( proton pump inhibitor, PPT) 547 i [ IR FT B 16 )7
T3 SR AW T, eI DR [N i et s
Ji B R TR T SR W TE IR AR SR IR 5 P A VE T H
it 52 B A

= B E R AR5 AH O

[Bfiz 10] B 7 E R IR 45 7T B EE 4L L BESR L RL
B OEBESHMEARSH,

TEHESEGL [ B s R A 2542 100. 0%

35S iy a7 & S UMY L s a = g B i R L= A
THUBE A4, X T i R0 5 o, s ol W M 3
B AIAE . JHFH ey T AL AT 520l 1 b
HEEF) INUVBAG BF , 30 ] B0 148 29 LT BB ZE L , 385 1
IERG W=k NP B s e i b N 7 T 776 e )
A RBEOR S e s, DT 32 i P R M2 1 R A 1328

TEA e P E AN TN R TR R
ve IR R KT REAFIECIRAS T, SR 2 F A E A
ZE0LAT T 15 20 ML 0 PR 2 A A LU
Je 5 DS 2R 5T 5l e Ak e B T, 286 R ke 1t ke S
T, PHEOE R, BB A

KRR Bk | FE I B 4 I Bl R pl 2
KH%AT 200 E -+ 38 70 W iz S RS IR Y
P . A RGARE & 2 B 4 N R s, Hiz
5 F R Z AN I W RGP, T IX
2 RGER PRSI AR A BT S L B
MR RSO E S AR, B Wit 20
SOBIR R A HIEHE L KRS K R ek
T B2 b IRPRE B2 BT R AH DGR = d B, G L
KA, BRI SE R 755 2 9E X 7, S 805 118
FhMAR

[BRi& 11] Z54, £ E 2 NSAID, $i i /MR



— 802 —

A ek s 2021 4512 55 41 555 12 ] Chin J Dig, December 2021, Vol.41, No. 12

) R RO E L SE T Y, B &R SRR
5 HiEN BEERI LN UERERG, G
INGFN PR RRE

WEPEEES I HERR S S . B BRA R 2% . 100. 0%

NSAID W] £ Jay 3 15 FH A4 B 1 -5 20
Pifso XL B R R A BB FEEM
4, NSATD A MLV FR 5 , 1040 R4 A -1 05
DX B R LA 3 1 G R B R 2 A B, B
B BRI D, S B B A S R Al SR
BERE BT . AT I /N 25 4 G R A% 7
Ao BELIAT I /DA S 119 — AR M 32 T R P L L/ IR
VERD . 5B RIVC AR ], — 5 e B 5 2 PR 01 9%
R B P T R I T 3 3o 4 ) /DA
P K PR TR NSO G F) L A8 PN B A K R TR K
BEL RS A I A BRI WA B 5 . NSAID Jip
HUIM RIS A5  f RE IR ke = 4 S B L
HIAT V85 it BRE TLR 8077 R 30 46 e IR TR i
A DY T ok A B ST S B, 0 BN 8 AT DA R
NSAID 25255 [ /N BE A5 05 , 1% — 1 5
TE AR AR AR W R 0T 0 28 32 A 3 T = 3
(9 S B R i

e300 7 2455 | R 4 5 i 1 286 T 40 ) = L
AN A0 R 25 4 T AR B A B DNA,
T AL S, AR TR BT B A B M 0 T M AR
R, 5 ERAMI T — RFE 538 i 5 7 5 A
FHROE , B B IR R i, (g
PERE) TR, 5 G A s B S
DL G e R S, T 10 W 780 6 1 200 e e 2 AR
e AEREJERE A TR BRI, 375 & A BT . I
A AR 255 R S B 18 Zh B A vT e 5
FECE AR AA O, KT 5 S 8 W
Bl aliad BE AR K, B IE B RE X A A 4
e,

[BRid 2| KRS kEmINEHFE, TEG
FRES DAY E R R, ER A A EE S
RS E IS SR NI, IR R R,

WEHEEEL I S . B IR [R] 224 1 100. 0%

KR E SR AN E R e = N E S
(IR L B AR5 R O 0 s, S S M 2 P
IHHEZ A, Demehri 25" g iF 57 F W, A5 £ 5% 4
PSR I TE T R 1 R A A R B, B I
FMEER . SInRhIE G = S AN AL T8 2 %
I, 25 Fh 2 R B9 mRNA 2 k25000, 33 Fift 240 i 81
HUHR BB 2 i A F5 A b 40 P A 2
ERLSRN, RRA SR EEH N EE SRR

LT GEERRAE g 1 2 SR R A AR B A
TR FEE SR, KA B s SE A A E FR 2
R 2 58 R 555 R W o, ™ 0 i TE B S
N,

[BRid 13 )3 FE RS Thae B R E, NEME
ERERENRP, BRBREERENELE SR
fiE R B4R &1,

UEPEEEG : L A A BRIR ] % :100. 0%

[ SRR BRI AN AN R AR, £
arEDIRe s 1 B KA B I T e i I i i
14 B B DI RE 2 B H 55 FI 40 3, REHE AN #GER &
I THR KA Z B 2 R S8 1R ARG BR, S 20l v
TR YOI PR A - PR R A I R L, IR Bk
P iE 4 B RAE S 25 B AE AN 248 B DI REREAS 1Y &k A=
RN T8 B IR B A S B IR AE R R
57 OCHEVE R, AL W 1B 26 R AR A B T
2B RAE R LZRGAE , BHLIE 228 B Y RE = 0 1 1 5% 5
FLI0 I N 78 A A S TR0 B oA R R )
A5 0 H A IA A R O 3 S a8 G B Y 1S
E@[66—67] .

[BFif 4] 2EEMBRERBEFHENZEMHRGH
REIEFE, IR AT B AR Z ML EI R B JR
WEHR AR ARG A BRI 44 100. 0%

B AT A T IR 5 | B2 1) A , 2 R
Xof 2% TR B 1 0 Sy et A, F A B Bz RS AE
I Y2 N NS A B N =N = BN ol € = B K
RRBIE R 2B R L 48 724 R AR
BAERT , 2BV A N - R R R A2,
SEONNER R L, B RS E E RS W
o, 5 b M i A ke A T SOINIE PR AT | R B2 A
[RJESF 0 S i 28 S M A, B A LT, S IR
PR B S8 A 2 d TR R B A g, 2 —
A FHOINE E BB B E R E g
JREIE Ay 32 5 LR o5, 1 [T R 787 L IH 7 NSAID
(ELFH BT ] VT AR ) &5 24549 F1 £ Pt AT 3 3sk A (] AL o] 4
5 B R, SR E R

A T TR T LA S0 1 DA 905 0 B T 7 5 R
R T, AR 23 W25 U IR, s e B R
FE BRI, 51 R AU G52 T RAE o At
Db L5 A T TURAT B 9 30 R &% L S A b
B AL A R LA o TR T
1) BRI A R B AT R A G A
SWHER A BT TR RIE R A AR
FTY A RET TR E  J T  R MLAA [A fgE A
T P R E RN, 5 | SR 9 i 20 LR, {2 i 9



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 803 —

{5 5530 B, T LA AR 358 ZE 8L AL T 0 ) B
18, TS S B s 47

(B2 15| BFHEBERGEERBENRERZ
IBD WEEREEEHEFIGRRD, BERGA
SHNERESR,FERESRNTESEEL
FER KL o

WEPESFE L AR S5 A AR R .. 96. 9%

IBD 2 3l (18 P AR e et g, i Z N K F
OB B0 , CLIE I PSS I 4 v 8 B
[ %l RS0 10 B JEL o B T R s i 2 IBD (1) B B i
LA R R B . 45 R b s S A A i i T4
JH, o SEFNYE S 5 7 A )20 R )5k i T
oA R A b B AN, AR 1 8 T 2 A M )
EH SR 78 IBD o IR BiRE E R AN IE Y
ST 5 PR A S A R DRI A B A M40 107 R PR B
i L 57 T AR AR R Paneth 40 fLAE J9 4
WPE 7B bR AR, 45 B AT 23 W B R L T 1A
FITIRE, SEVRZ LRI 4E R I B b B . 72507
PG5 R IR BLAAE T R A s/, DT 1 Rk
FE -2 AW B2 Paneth 42
IS RR RN, 5 1595 M 45 W A SRR AE PR A R
P57 . IR, v % B R TR 2 AR
ARG T B ERE W KT . T A R
FE AN, L2 4R AL AN R A b WA A 4 AR
o BRI, &850 fe i 4 ik I 1 ml 5 =
2 T B R 14 7 AR, 0T B A5 v A B A AR
AR A3 BT 24 200 M S B n T it S M 2 i
I, B FENGSE bR bR R D) RE A 1A AT RE R IBD 11
ARARITHIE

[Brik 16 ) B EFHBERGTHE T RS &
%5, pE . B B RER I8 ERS

WEHEESC LSS A R R % . 100. 0%

YE ML N SN IR BE 14 4 /K 0, 5 i 38 66 TS 1) 56
Hopk A TR . B E s sh, H
55 i SN, Qi | B B S L B A
Wl 51 b iE R I L B R, S B R
ST, 20 e 55 5 A e AR 40 WA T RE 2 461, 2 T o
PHFE il R AR G R, gk B R
22 R R R DR e 0 L £ IR S B A
P | T A RE R, 1 X e J88 i RS 36 7 k2
IRIT RIFER] LIS L B B F it o AT i
AT PR G 8 80 S Rz i R 7, 7 A T AL
M, FEOHE RS G . mAL2=iRIT 259 ] i
S B R, BT (s FIRR s
R T B R R S A [

GRS BRI . TR AR T R L E
B JEM R IR T B AR L2 B T2
A U2, 208 iE i iz 3l AT A R sk 8
FINERRG S o R T A 18 Y 32 B B 2 S
ALHEF- i L2246 FOH AL 8 BE A 4E4L, TS 208 W
B S BERE R L 4 M Wegner [P 2 il Ul
Al 51 R 2 SR 2 R R R ZE PR AR . TEIR
P 1 W 98 1 A 5 e SN B R 4 S5
5 R AU T B O, 3 B b 18 5 47 5 B Y
PRI 2% J2 W T P 40 T o 0 1 7

=R B 43 280 A N

[BRid 17 | B RIPFIRBARD N ZERF
KXo ARFREEMIMNEERRRPF, RIBAYHE
MFMERNFEES AMSEL BER T,
HRABBEFNBEHEELE,

WESEAFEIL: M HERESTF I A R [F] 2% 100. 0%

] e %o 288 R 4 351 () R 1 R TR I AR, R
TWARE BRI 58 5 0 0 T 206 T B R AR
PR RIALEI T 7T 5 0 A . — B BALUT
PG T Bk B B AR 30 OPE T IRA0 40 0
FISE IRR R Sk 75 a5t ; QB4 in ' b A i o o BFR
b R 20 B R AR , D8 AL I s PR R A AR
A ER NS R oy S B ot O ST S
b s @ EA TR E BRI ) S R RS VR A
L6 ELAT PR T TSEFF TR A PIVE R o I AF R AR PR G
FEELRAPTR 25K 50 1 VR T O 20K 53 S AMIE P
PRPEBEBEAR D700 . BEURE2E AREER AL 2R
THMEAE ORI R, 32 B A (2 2 U 53 W N3
TR Sk ke B R B OR B s A AR 40 M AR
FUFNE Wi R 2R T IR 2 B AR 77, S B
R 20 R 15 0 5t O A BT 0 2 I 3 L e
SEALSFEDLH R VR, BRORA B RIS, X/ Nz R
A REA — R

[ BRi& 18] SN iF 4 R BE (R 37 7 18 T {2 3t R &
IAFIIE INERER S A 2R E B HMERIPIER,

UEPEEEG G AR A R [R] %96, 9%

A AEREEN BRI 2SR TAME R AR 7],
SO RTVE T R B R E R IR R T
FIGSR BN B A4 o SRR A i S AR 2y
Yy AERRPESAE T i 25 s S far 1Y)/ \ B RR WS, 5
9 LAl IE LA I R B2 A , TE LR AP P Bt e,
W2 BAF AT, BELLE P R 8 R B 420 o SRR TR
BERITEPE RS oK AR IR S E AR, BAA R R 2R
WZ8 2854 i3 AT PSS NIRRT 1 i 1 T RN O i
PS5 T TR S 4 A o b 39 L 975 A A i



— 804 —

A ek s 2021 4512 55 41 555 12 ] Chin J Dig, December 2021, Vol.41, No. 12

BB ASRI B S o TERRTEFREE T, A BB TE 157 1
JRE A ZF A BUE 2 R T ) AL B AR R AP B, AT
P2 H IR H 2 e R ERAE X R A543 o

[BRik 19] MR SRR R IPH EE @B TR EH
FRRE SEMBE TR EF M E LR L
EMHIREER

UEHEAELR I HEA RS - A RIRIR] R :96. 9%

PR 6 I £ B 7] 2 396 0 T ) B 2 IR
Fi PVRBDE MR R St B B E R
WRBMIELY) . WIRPERE ORI T R G
B AN RV A, 72 22 05 S (R OR A A T o 3 i D
A N 2 A — AL RS Tl A — A R
PR HE R IR N PR PERT S IR R B i, BRSO
[1 70 (1) 2235 , {12 3 By A0 R A BEEAS 420 B LR
i A e A R K A ] L S A A B
P 5 vl LA BT e ) 8 P, A 44T A 2R A A
YU AR T PR E AT A B AR
B S T B b E Y BB FhR, 52 R
201 A PR R RR I | T2 SRR I A 1, e
AP — A O R, 1) R SR e
T SEAE N AR B0 R R AR T A Y A
H R RRBTAR R KR AR T B 5
R B QI SR S A R R A S R 1B =k
L e H ARG, JF ] B e B AT IR R A
LU KPR R T 2 R R AR )
PRI S 1, BUAAAL AN T IR 8 70 IR A,
RS RO . B 2 DL S A
O A kR RIE ISR 25, il T
RN A5 BRI 00 S AE PR 5~ BT e
RVBRORR R S ER, A0S R R L 3 2 2 240 M B A
T A0 S 25 DL 7 2 R B AR P 43
P fe 308 2ok AR A R T 0 A R e 2 Ly 1 B B S
TRALRERL, X M TE R, U/ N R AT I A £
PHWER X2 LA G eI IR i (22 %
M) E R (55) % s e
M R DR v R A T AR (LA AL A oy
Pt

(BRI 20| RE NERE R RABS MR 4R E
R NSAID KA SH /MR ERGRES
RAFIER . Bh¥SEIE X A8 KA B BE1T THR 1T

TEPRAEL I A2 B s FRIA R 75496 9%

WE T N 55 /N i S5 A6 A B T Ji€, NSAID i
B/ NA RGBT DESGTE . /DALY
HL 5 B B AR, DR, A IR 2 R 375 1
N R RAG 5 TS R 4 TSR i RIS 149

Pk, —TRATHEE  BEHLA BRBFSE, 49 A 40 1] F IR
FIRESF TR F BN FE 0 0 B, R
it PR RE A5 255 70 7 AT 1 ) USRS B 0 PO B8 /) i 2
BE L L BEHL SR X BB R B, E
TRAFAARHEG 75 2 Bof ] DT AR A H Al NSAID 2254
TS/ ING R BB A A AR L 3 T DA /& I3
A KCE, s g Fe ko BEHLA BT 5T
AR, 5 LR L, A0 IR A R L A S A
A A NSAID 5|56 i /i 26 B 15 5 3 3%
it B BB . 2 0 /D H AV 2 e ) DS AR B /N 26
BERZFN (B B9 1 s A= 5 0 A A A A
HRE B 98 f NSAID 5 [5E 5 /MR AR B, A 3K
AN 7k 1 X7

NP b OR3P 70 X6 25 1) 2 BU N R AR A 1
PLIIBFSE B A2 0 sl Se s . 25 S 18 2 14 o
SN R R e R R N R AR KA
T, LA SRS B R S5 S ML, O3 i 18 2 A
Gl L SAN I AR SN N AN Soa SN, T i K
5110 A W S T BN Mg 8 TR A A4 14 5l 1
G B, Fif P R AR 2 Ao 00 ) S RE PR, £ R LT A
SRz B2 R AR FKF, 3/ i v = A
T3 BRI G N B R BLE Y
PR AE AT RE -5 25 43 A 38 fin s 0 Bt e — R T X 0
T A S0 5 3 3 B A DU T 8 30 3 400 7 35 A 4R
B AR B IMER ve B 1 70 235 A/ 1 40 i U
TR EEAP R

[ BRsk 21 ) R AR B B B PR R G B BB L Fn P B
TR IR AMMTE, NEERERPFIEE
FriER A, EREBR TRTESEHEMERE,

PR LRSS  A s b [A] 5% . 100. 0%

ZE RGP 70 L FH A R M AR B 285 43 47395 DR AR
ANFIFERECAF P E LIRS o 1T IR AT R ARBRG
7 FE AL TR Y7 DA A JC R o IR YT
T o T RSO S PE B B 4, g il e s
FA WHORE S 1 W 1 A I PR 25 3 10 B 2 A ] PP
B, H2 32 (ARBEL ), AT sk /0 7 et B A A
FERRE G DL T NV 4 B IR R AR Y. R4 R
P BN BRI B RIGIT H, B AP F BT RS
PPLFH Y s 75 2% i I K L W2 <055 R O 1, 286 B R 4
FUBIF R T PP, 2535 i P 5 P U8 1 260 A AR 9 51
JERE g 4 Y BAR TP RN 2 JRmE gk
AR E R B N ST 1 AR R B
BIRLH L1 E NSAID SEBh I3 1936
Jrrh, HE S B AR e PPLHIG R R
B PPT 233 i NSAID Fir 80/ i 4843 il KU 7



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 805 —

IR S e 4g i, 1 F NSAID H 8 518 9 &
S I 45 38 o 5 1 T R A A R A A
PPT 5K 22 i 7 e 207 sl s 2 2" 1B 5k FH T LA
TR FIYG T NSAID AHC ) E M/ NG . I7 RN
Fi 4t NSAID [yt F NG Lok e , wh i i 4 v FH Y
TSP S R A ) )7 15 Rl B i 45 . T e
NSAID ) 2 4F i 1 58 20 6 00 FAR B e 1] 2T
B B IRI , IE0 ) PPL LAY /D 35t 97 1L 8 22 2k
X THURIRYT S 5 300 B W B R O B, ATk
$& PPI H2 2 (ARBH 3 751 A 56 AR B 390 645 S 1k iR
7 5 TR 25 oK 2 A1 41 5 A BE A /LB 1R PUiR 1R )T
BB UG IT AL EA T S ERA
7R S 38 RS 05 B T6 R SCRF RN A0 S SR
B R R AT

[ Bk 22 ] & S B RR I PR A F4 RS & B L 40
FIEREERN AL, EFEFRIRIPHERIE
EER,

WEPEEEG 1 ARG B MR [F] 5% :93. 8%

B BT — R SR T E IR, 2 il
E R AR Y 2 R ORIR L A
FEIS S iz b Kz 40 B =25 4 P 3 a5 PR3, #h R4
ok v Wk A2 R 6 M 3 37 4, ek 2D A R ORD 7 R RS
it Zegii BRI 2 W, H R S A R A
AN E FRIRTT AT T AR 5 B 1 s 2ot R o P ke
IR VRS - 9 R g I 5 | A 114 g 288 3 37 P A A R
Y T2 2 VL G AP IE S B R 0 R i 1 4
it BRI T ARG i TR B s
S G i 266 T 3 R, LA R g R o
PE S BRI PR 35 R 2 2 HE A 0 T F o 2
PERRAR AR et 4 FAE 83, W AE I N B SRR )G ST
RN 25T 205 M 0 iz P9 4 2 I e R 3 i 2 260 5, 3kt B
PRPEI Y 0 R AR L (AR 0 R T LA
B 2R , A e AR A CIn R TR 45 3800
M) T, 2545 SR I A i f K 2k i, I i
IREA XA G M = A ARORE , T A A 2 1 e %o 18
BIAS B VE FAE 17 I R 5 1 s — e

[ BRik 23 | RREIFERERIPFI AT IABR & R A,
WS PPLEES R A, BREERREMEE &,

UEHESF A E A B s RiR ] %493, 8%

1BYT B AR BRTE BRI T R 2R A1, 8 Ny 1 5
FEORY . e R B s ie i, HA TR S XU Y
SRE AT R ] 2 R 259 o IR BRI ST,
B St 5 LA AN [ AIL A A 20 RS LR 4 75 (B 7] b
B DLRGFER) 16 n] o B (g st it 1 B R O, HAS
BRI BRI AT 5 PP, MY

VU P — 2R PR 5 S A0 5 Bl ) DU 7k, LBk
FIRE W B3t PP = JCT7 12 AR B v 171 SR AT 1 1) 2%
S BRI PPLIBE A B A N BN R
ORI RAES o SR S AL 2 (Ui 14 25) Bk
TP, 2 WAV HL 1B 5 6k T 25 ) 1) A 0 R0 B8 R R
LI&’I}@ .

[ BRizk 24 ] &4 SFE TR REIRR T 3T 1]
BHEA —EHMHER.

UEPEFI G AR A FRIA TR R :100. 0%

T RERER IR 1 T IRAT T A — s A A
Mo RTFRFIRZ W REEVL IR R 7R KR
SUAR BRI TISAT T ORI F2rm = etk v
EBRBL W] IR ER 50% LA 11+ 48 Witz (3 1Y
AT USRI % BT T A% O A I T A s o e
AN AR 735 A I AT PR i 24 Pk EL B A SR RO
AT 3 5 BT AR 2K R T A X A 1 MR TR B R A
FAHO AL 2 A R R
PR e T AT AT AR R R 42 85 30% ~ 40% [
—IRBERLAS HROIFSE A B, 5 PR IR DR 70 3R B B L
A7 R A T TIRAT R AR PR R, AN RS D e A AR T
BT, BB T S PEOL TR o MRBR A T TIRAT B Py =K
T SIS B nl W] i S s AR BR R, Hae e
SR, B AT E AR BRI T LR
R AR U T T SN — I T T i

[BRik 25 ) s A H ERFEFB LN EHER
ARG, AT REEEENR, BERIPEER
FREIIER

UEPESFE I AR B FRIA ] 4% . 100. 0%

H 3 R S AR =145 1 T8 U 2 B AR
VERIMZ 2 5485 AR A= B2 DI RE , % N IARZE S
fERRE M N FRBEAR S 7 A F AR ], i 28 2 A5 A 1A
FAR ISR VR 2o 6 T BE A SRl R 2R e
B AR R MGG AR 0] T b e R I B fR 3
NRE. Rl EAT B PR BR A K 7R i e 2 1
B B AR A Ik, VAT A RIS K 4 e
A, A B SRR IRAE R 17K - , X H T s 21 P 3 1
AU R T 2 RN A E DR f R I L
VB B T A BUR AR o g AR AT AR
YT PR AP A 2T A T e 7 A B AR DR, A
B R TR . X AU S SR
A4 S BE AR S T B TR ) SR B AR 2, i 2 5 )
e S R RS il | B Rl D S 1 0 N ]
S FCORAP B B IR A o 9 an , LR B8 Al 550 T
AR HER b B R -3 MBEER -2 177 A AL
WO B RT AR S B IR AN 7 A 5 2 O ER LA T e A



— 806 —

A ek s 2021 4512 55 41 555 12 ] Chin J Dig, December 2021, Vol.41, No. 12

AR R

FBOEAUASAI A0 HE R NI SR E /Y
— R [F] IS L AT TR S B A e A
(EL 73RS ES NS FONGIE T o A I SIS TR
A RESR RS B Bl Y5 97, 10
G-l -l -l R4 22 A S S RE S
HLARE s 2 AR REMAAR DG B R D RE , LA R P
W5 KIS PG o BRI R B DR 5 (1
T, 58 Pl T 18 T 3 2 o 1 S 058 B 2 ) e
HBESE 0 B Do HAT B AR o
MESMRIE  FEA A P AP R 35
PMEER(RIRIUESEHR ) : HW1T O 0B RR —H R
BT A IR ) , 455 o B B A B2 5 b
BB (LPIRE) | 25 (A RS2 7 5 25 B 0 B 3
FLPIRE) | AR (DO R 7 B B R PO B ) R 35 (si Ae
B R SR R B AR ) , R (i ke R B 1 P
B 3 TR A BB B 1L P )
RS - W) (R B BB AL RS2 B L b B B
LML)
S 5RRITRER (e RIVEHEHF ) « W20 Ol
RS —BEBE AL PR | R (ol o2 it il 82 B B 1 e
B L3 T RO AR BB AL IR ), 5K (Lt R
BEBEIAL IR AR ML BRI 38 BRI LR , 32 17
O PBERRRE 55— W R B BE I (L P RE) L 25 Sl (ol B S 2R B
AP RBE2 5 5O RSB (LI RE) , 20 (e A7 A B B
TAEPIRE) 2 M IS4 = BB LRE) , 4 ST (AR 57 4
BT AL IR ) , Bhats Rl S BB AL PR ), 88 (4 R 8
o 2 MR B RS B R PR 305 R SR IC2
TR EEIE (L PIRE) B R B RLA 55— WP B BE I AL ), 3
TR 2 AL P 5B B AL PR AR AR (LT 12 I e
1 BE R F PR ), 7 PSR 25 5 I B B 0 P
B TS M CRABER X BB BRI AL AR L TE XA (B % B Kk
SREEBEI AL IRE) , TR G AR B RL R R 5 — S B AL IR
AR U125 B AL PR ) L 8 B (VTR B o B
TR BRI AL PR, SE/I O A S K27 R T e A
B L SIF AR (S BRI PR BB AL PR, S0 o B2 B
2 VIS5 I H RIS B AL IR ) | B (i3 k
S BEI U B BRI A IR, TR B B R — Y B
BRI AL PIRY) L B DS (i SORE B BE R SRR S B 1 1) , B
B CRE BRI AL BRI b LRI B MR L
A (TR BB SR BE R AL ) L A 53 I R L B B B 3
TLPIRE) | SRFF (o BRI AR K2 R S — BB 2308 S BB
TLPIRE) SRS (R BRI M7 BB AL IR ) 48 (L
S 2 M e B B L P )

2 % X #

[ 1] Wallace JL, Granger DN. The cellular and molecular basis of
gastric mucosal defense [ J]. Faseb J, 1996, 10(7): 731-740.
DOI: 10. 1096/ fasebj. 10.7. 8635690.

[2] Okumura R, Takeda K. Maintenance of gut homeostasis by the
mucosal immune system [ J]. Proc Jpn Acad Ser B Phys Biol Sci,
2016, 92(9) . 423435. DOI. 10.2183/pjab. 92.423.

[ 3] Paone P, Cani PD. Mucus barrier, mucins and gut microbiota; the
expected slimy partners? [ J]. Gut, 2020, 69(12); 2232-2243.
DOI; 10. 1136/ gutjnl-2020-322260.

[ 4] Stange EF,Schroeder BO. Microbiota and mucosal defense in IBD;
an update [ J]. Expert Rev Gastroenterol Hepatol, 2019,13(10) ;
963-976. DOI: 10.1080/17474124.2019. 1671822.

[ 5] Rakhilin N, Barth B, Choi J, et al. Simultaneous optical and
electrical in vivo analysis of the enteric nervous system [ J]. Nat
Commun, 2016, 7. 11800. DOI: 10. 1038/ncomms11800.

[6] Ohno T, Hattori Y, Komine R, et al. Roles of calcitonin gene-
related peptide in maintenance of gastric mucosal integrity and in
enhancement of ulcer healing and angiogenesis [ J ].
Gastroenterology, 2008, 134 (1 ). 215-225. DOI. 10. 1053/j.
gastro. 2007. 10. 001.

[7] Guzman-Mejia F, Godinez-Victoria M, Vega-Bautista A, et al.
Intestinal homeostasis under stress siege [ J]. Int J Mol Sci, 2021,
22(10) :5095. DOI; 10.3390/ijms22105095.

[ 8] Camilleri M. Leaky gut: mechanisms, measurement and clinical
implications in humans [ J]. Gut, 2019, 68 (8) . 1516-1526.
DOI: 10. 1136/ gutjnl-2019-318427.

[9] Yandrapu H, Sarosiek J. Protective factors of the gastric and
duodenal mucosa; an overview [ J]. Curr Gastroenterol Rep,
2015, 17(6) : 24. DOI. 10.1007/511894-015-0452-2.

[10] Laine L, Takeuchi K, Tarnawski A. Gastric mucosal defense and
cytoprotection; bench to bedside [ J]. Gastroenterology, 2008,
135(1); 41-60. DOI; 10.1053/]. gastro. 2008. 05. 030.

[11] De Souza GF, Taladriz-Blanco P, Velloso LA, et al. Nitric oxide

[

released from luminal s-nitroso-N-acetylcysteine increases gastric
mucosal blood flow [ J]. Molecules, 2015, 20(3): 4109-4123.
DOI: 10.3390/molecules20034109.

[12] Takeuchi K. Gastric cytoprotection by prostaglandin E2 and
prostacyclin: relationship to EP1 and IP receptors [ J]. J Physiol
Pharmacol, 2014, 65(1) ; 3-14.

[13

[

Wallace JL. Prostaglandins, NSAIDs, and gastric mucosal protection;
why doesn’t the stomach digest itself? [J]. Physiol Rev, 2008, 88
(4): 1547-1565. DOI; 10. 1152/ physrev. 00004. 2008.

[14

[N

Okumura R, Takeda K. Roles of intestinal epithelial cells in the
Exp Mol Med, 2017,
49(5): €338. DOI: 10.1038/emm. 2017.20.

maintenance of gut homeostasis [ J ].

[15

[

Johansson ME, Hansson GC. Immunological aspects of intestinal
mucus and mucins [ J]. Nat Rev Immunol, 2016, 16(10) ; 639-
649. DOI. 10.1038/nri. 2016. 88.

[16] Capaldo CT, Powell DN, Kalman D. Layered defense: how mucus

[

and tight junctions seal the intestinal barrier [ J]. J Mol Med
(Berl), 2017, 95(9): 927934. DOI. 10. 1007/500109-017-
1557 -x.

[17

[

Zihni C, Mills C, Matter K, et al. Tight junctions: from simple
barriers to multifunctional molecular gates [ J]. Nat Rev Mol Cell
Biol, 2016, 17(9) : 564-580. DOI. 10.1038/nrm. 2016. 80.

[18

[

Buckley A, Turner JR. Cell biology of tight junction barrier
regulation and mucosal disease [ J]. Cold Spring Harb Perspect
Biol, 2018, 10 ( 1 ): a029314. DOI. 10. 1101/cshperspect.
a029314.

[19] Abad C, Martinez C, Juarranz MG, et al. Therapeutic effects of



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 807 —

[20]

[21]

[22]

[24]

[26]

[27]

[28]

[29]

[31]

vasoactive intestinal peptide in the trinitrobenzene sulfonic acid
mice model of Crohn's disease [ J]. Gastroenterology, 2003,
124(4): 961-971. DOI: 10.1053/gast. 2003.50141.

Seillet C, Luong K, Tellier J, et al. The neuropeptide VIP confers
anticipatory mucosal immunity by regulating ILC3 activity [ J].
Nat Immunol, 2020, 21(2) . 168-177. DOIL: 10. 1038/s41590-
019-0567-y.

Morampudi V, Conlin VS, Dalwadi U, et al. Vasoactive intestinal
peptide prevents PKCg-induced intestinal epithelial barrier
disruption during EPEC infection [ J]. Am J Physiol Gastrointest
Liver Physiol, 2015, 308 (5): G389-G402. DOI. 10. 1152/
ajpgi. 00195.2014.

Dong CX, Zhao W, Solomon C, et al. The intestinal epithelial
insulin-like growth factor-1 receptor links glucagon-like peptide-2

[T]. 2014,
155(2) ; 370-379. DOI; 10.1210/en.2013-1871.

action to gut barrier function Endocrinology ,
Song S, Li X, Geng C, et al. Somatostatin stimulates colonic
MUC2 expression through SSTRS5-Notch-Hesl signaling pathway
[J]. Biochem Biophys Res Commun, 2020, 521 (4):. 1070-
1076. DOI: 10.1016/j. bbrc.2019.11.034.

Hokari R, Lee H, Crawley SC, et al. Vasoactive intestinal peptide
upregulates MUC2 intestinal mucin via CREB/ATF1 [J]. Am ]
Physiol Gastrointest Liver Physiol, 2005, 289 (5): G949-G959.
DOI: 10. 1152/ ajpgi. 00142. 2005.

Moro F, Levenez F, Durual S, et al. Secretion of the trefoil factor
TFF3 from the isolated vascularly perfused rat colon [ J]. Regul
Pept, 2001, 101 (1/3): 3541. DOI. 10. 1016/50167-0115
(01)00257-9.

Hergenhan S, Holtkamp S, Scheiermann C. Molecular interactions
between components of the circadian clock and the immune system
[J]. ] Mol Biol, 2020, 432(12) : 3700-3713. DOI. 10. 1016/
j-jmb.2019.12.044.

Inoue K, Oyamada M, Mitsufuji S, et al. Different changes in the
expression of multiple kinds of tight-junction proteins during
ischemia-reperfusion injury of the rat ileum [ J]. Acta Histochem
Cytochem, 2006, 39(2) : 3545. DOI: 10. 1267/ahc. 05048.
Fukui A, Naito Y, Handa O, et al. Acetyl salicylic acid induces
damage to intestinal epithelial cells by oxidation-related
modifications of ZO-1 [ J].
Physiol, 2012, 303 (8): G927-G936. DOI. 10. 1152/ajpgi.

00236.2012.

Am ] Physiol Gastrointest Liver

Grootjans J, Hundscheid IH, Lenaerts K, et al. Ischaemia-
induced mucus barrier loss and bacterial penetration are rapidly
counteracted by increased goblet cell secretory activity in human
and rat colon [ J]. Gut, 2013, 62 (2): 250-258. DOI. 10.
1136/ gutjnl-2011-301956.

Fishman JE, Levy G, Alli V, et al. Oxidative modification of the
intestinal mucus layer is a critical but unrecognized component of
trauma hemorrhagic shock-induced gut barrier failure [ J]. Am J
Physiol Gastrointest Liver Physiol, 2013, 304 (1). G57-G63.
DOI: 10. 1152/ajpgi. 00170. 2012.

Brandt L], Feuerstadt P, Blaszka MC. Anatomic patterns, patient
characteristics, and clinical outcomes in ischemic colitis; a study

of 313 cases supported by histology [ J]. Am ] Gastroenterol ,

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

2010, 105(10) ; 2245-2252. DOI; 10.1038/ajg. 2010.217.

Qin X, Sheth SU, Sharpe SM, et al. The mucus layer is critical in
protecting against ischemia-reperfusion-mediated gut injury and in
the restitution of gut barrier function [ J]. Shock, 2011, 35(3) .
275-281. DOI; 10.1097/SHK. 0b013e3181f6aafl.

Wershil BK, Furuta GT. Gastrointestinal mucosal immunity [ J].
J Allergy Clin Immunol, 2008, 121 (2 Suppl) : S380-383. DOI.:
10. 1016/j. jaci. 2007. 10. 023.

Rohrhofer J, Zwirzitz B, Selberherr E, et al. The impact of dietary
sphingolipids on intestinal microbiota and gastrointestinal immune
homeostasis [ J]. Front Immunol, 2021, 12 635704. DOI. 10.
3389/fimmu. 2021. 635704.

Slack E, Balmer ML, Macpherson AJ. B cells as a critical node in
the microbiota-host immune system network [ J]. Immunol Rev,
2014, 260(1) ; 50-66. DOI; 10.1111/imr. 12179.

FORE, A WS SRR [T]. heeARE
i, 2015, 54(5); 405407. DOI; 10. 3760/ cma. j. issn. 0578-
1426.2015.05. 005.

Allaire JM, Crowley SM, Law HT, The intestinal
epithelium: central coordinator of mucosal immunity [ J]. Trends
Immunol, 2018, 39 (9): 677-696. DOI. 10. 1016/j. it. 2018.
04.002.

et al.

Cerutti A, Rescigno M. The biology of intestinal immunoglobulin
A responses [ J]. Immunity, 2008, 28(6) : 740-750. DOI: 10.
1016/j. immuni. 2008. 05. 001.

Sakaguchi S, Miyara M, Costantino CM, et al. FOXP3*
regulatory T cells in the human immune system [ J]. Nat Rev
Immunol, 2010, 10(7) : 490-500. DOI: 10.1038/nri2785.

Van Wijk F, Cheroutre H. Intestinal T cells; facing the mucosal
immune dilemma with synergy and diversity [ J]. Semin Immunol,
2009, 21(3): 130-138. DOI 10.1016/j. smim. 2009. 03. 003.
Scaldaferri I, Pizzoferrato M, Gerardi V, et al. The gut barrier:
[J]. J Clin
Gastroenterol, 2012, 46 Suppl: S12-17. DOI. 10. 1097/MCG.

0b013e31826ae849.

new acquisitions and therapeutic approaches

Ohman L, Térmblom H, Simrén M. Crosstalk at the mucosal
border; importance of the gut microenvironment in IBS [ J]. Nat
Rev Gastroenterol Hepatol, 2015, 12 (1) 3649. DOI. 10.
1038/ nrgastro. 2014. 200.

Barker N, Van Es JH, Kuipers J, et al. Identification of stem
cells in small intestine and colon by marker gene Lgr5 [ J].
Nature, 2007, 449 (7165 ): 1003-1007. DOI. 10. 1038/
nature06196.

Buczacki SJ, Zecchini HI, Nicholson AM, et al. Intestinal label-
retaining cells are secretory precursors expressing Lgt5 [ J].
Nature, 2013, 495(7439) : 65-69. DOI:; 10. 1038/ naturel 1965.
Tomic G, Morrissey E, Kozar S, et al. Phospho-regulation of
Atohl is required for plasticity of secretory progenitors and tissue
regeneration [ J]. Cell Stem Cell, 2018, 23(3) . 436-443. 7.
DOI: 10.1016/]. stem. 2018.07.002.

Sato T, Vries RG, Snippert HJ, et al. Single LgrS stem cells build
crypt-villus structures in wvitro without a mesenchymal niche [J].
Nature, 2009, 459(7244) ; 262-265. DOL; 10. 1038/ nature07935.

Sugimoto S, Ohta Y, Fujii M, et al. Reconstruction of the human



— 808 —

[49]

[50]

[51]

[52]

[53]

[54]

[56]

[57]

[58]

[59]

[61]

A ek s 2021 4512 55 41 555 12 ] Chin J Dig, December 2021, Vol.41, No. 12

colon epithelium in vivo [ J]. Cell Stem Cell, 2018, 22(2) ; 171-
176 ,el-e5. DOI; 10.1016/j. stem. 2017.11.012.

Allam-Ndoul B, Castonguay-Paradis S, Veilleux A. Gut
microbiota and intestinal trans-epithelial permeability [ J]. Int J
Mol Sei, 2020, 21(17) :6402. DOI; 10.3390/ijms21176402.
Bian X, Wu W, Yang L, et al. Administration of Akkermansia
muciniphila ameliorates dextran sulfate sodium-induced ulcerative
colitis in mice [ J]. Front Microbiol, 2019, 10; 2259. DOI. 10.
3389/fmich. 2019. 02259.

BRIE. A% RO AL R B S [T]. sAeim s
%, 2005,25(3) : 189-190.

Wirth HP, Yang M. Different pathophysiology of gastritis in East
and West? A Western perspective [ J]. Inflamm Intest Dis, 2016,
1(3): 113-122. DOI: 10. 1159,/000446300.

Leong RW. Differences in peptic ulcer between the East and the
West [ J]. Gastroenterol Clin North Am, 2009, 38 (2): 363-
379. DOI. 10. 1016/]. gtc. 2009. 03. 010.

Kemmerly T, Kaunitz JD. Gastroduodenal mucosal defense [ J].
Curr Opin Gastroenterol, 2014, 30 (6). 583-588. DOI. 10.
1097/MOG. 0000000000000124.

Zipfel S, Sammet I, Rapps N, et al. Gastrointestinal disturbances
in eating disorders; clinical and neurobiological aspects [ J].
Auton Neurosci, 2006, 129 (1/2): 99-106. DOI: 10. 1016/j.
autneu. 2006. 07. 023.

Feldman M, Walker P, Goldschmiedt M, et al. Role of affect and
personality in gastric acid secretion and serum gastrin
concentration. Comparative studies in normal men and in male
duodenal ulcer patients [ J]. Gastroenterology, 1992, 102 (1) .
175-180. DOI: 10.1016/0016-5085(92)91798-9.
Ilchmann-Diounou H, Menard S. Psychological stress, intestinal
barrier dysfunctions, and autoimmune disorders: an overview [ J].
Front Immunol, 2020, 11 1823. DOI. 10. 3389/ fimmu. 2020.
01823.

PUIL/IMREZG ) TH AL TE 5405 1 U85 A6 T b [ L R IL R AL i
ML/ 25 I A T 5005 O T FR YT T % 3R R (2012 3
RO [J]. gLk, 2013, 52(3) : 264-270. DOI: 10.
3760/ cma. j. issn. 0578-1426.2013. 03. 027.

Watanabe T, Fujiwara Y, Chan FKL. Current knowledge on non-
steroidal anti-inflammatory drug-induced small-bowel damage: a
comprehensive review [ J]. J Gastroenterol, 2020, 55(5); 481-
495. DOI: 10.1007/500535-019-01657-8.

Yoshikawa K, Kurihara C, Furuhashi H, et al. Psychological
stress exacerbates NSAID-induced small bowel injury by inducing
changes in intestinal microbiota and permeability via glucocorticoid
receptor signaling [ J]. J Gastroenterol, 2017, 52 (1) . 61-71.
DOI: 10.1007/s00535-016-1205-1.

Logan RM, Stringer AM, Bowen JM, et al. Is the pathobiology of
chemotherapy-induced alimentary tract mucositis influenced by the
type of mucotoxic drug administered? [ J]. Cancer Chemother
Pharmacol , 2009, 63(2) ; 239-251. DOI. 10. 1007/500280-008-
0732-8.

Stringer AM, Gibson RJ, Bowen JM, et al. Chemotherapy-

induced modifications to gastrointestinal microflora; evidence and

implications of change [ J]. Curr Drug Metab, 2009, 10(1) ; 79-

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

(73]

[74

[N

[75]

[76]

[77]

83. DOI: 10.2174/138920009787048419.

Demehri FR, Krug SM, Feng Y, et al. Tight junction
ultrastructure alterations in a mouse model of enteral nutrient
deprivation [ J]. Dig Dis Sci, 2016, 61(6): 1524-1533. DOI;
10. 1007/s10620-015-3991-3.

Xiao W, Feng Y, Holst JJ, et al. Glutamate prevents intestinal
atrophy via luminal nutrient sensing in a mouse model of total
parenteral nutrition [ J]. Faseb J, 2014, 28 (5) . 2073-2087.
DOI: 10.1096/1j. 13-238311.

Yeung AT, Gellatly SL, Hancock RE. Multifunctional cationic
host defence peptides and their clinical applications [ J]. Cell Mol
Life Sci, 2011, 68 (13): 2161-2176. DOI. 10. 1007/500018-
011-0710-x.

Deitch EA. The role of intestinal barrier failure and bacterial
translocation in the development of systemic infection and multiple
organ failure [ J]. Arch Surg, 1990, 125(3): 403404. DOI,
10. 1001/ archsurg. 1990.01410150125024.

Van Leeuwen PA, Boermeester MA, Houdijk AP, et al. Clinical
significance of translocation [ J]. Gut, 1994, 35(1 Suppl) : S28-
34. DOI: 10. 1136/gut. 35. 1_suppl. s28.

Fay KT, Ford ML, Coopersmith CM. The intestinal
microenvironment in sepsis [ J]. Biochim Biophys Acta Mol Basis
Dis, 2017, 1863 (10 Pt B). 2574-2583. DOI. 10. 1016/j.
bbadis. 2017.03. 005.

hEEMBSSZEN 2. TESEE R LT RH
FYPC[I]. e Rip R GE, 2015, 24 (10) : 1072-1077.
DOI;10.3760/cma. j. issn. 1671-0282.2015. 10. 004.

AR A e T EAE R RILHE R (1)
(2006, [if) [J]. thAeiffbdeak, 2007,27(1) : 45-50.
Conteduca V, Sansonno D, Lauletta G, et al. H. pylori infection
and gastric cancer: state of the art (review) [J]. Int J Oncol,
2013, 42(1): 5-18. DOI. 10.3892/ijo.2012. 1701.

Denic M, Touati E, De Reuse H. Review: pathogenesis of
Helicobacter pylori infection [ J]. Helicobacter, 2020, 25 Suppl 1:
el2736. DOI; 10. 1111/hel. 12736.

MR, El-Omar EM. Host-bacterial
Helicobacter pylori infection [ J]. Gastroenterology, 2008, 134(1) :
306-323. DOI; 10. 1053/j. gastro. 2007. 11. 009.

Yin X, Farin HF, Van Es JH, et al. Niche-independent high-

Amieva interactions  in

purity cultures of Lgr5* intestinal stem cells and their progeny
[J]. Nat Methods, 2014, 11 (1) 106-112. DOI. 10. 1038/
nmeth. 2737.

VIR, LMY, Wi s R BB 5 T B R 41
LR (], speeR ek, 2017,1(2) « 119-122. DOL:
10. 3760/ cma. j. issn. 2096-367X.2017.02.016.

Van Der Sluis M, De Koning BA, De Bruijn AC, et al. Muc2-
deficient mice spontaneously develop colitis, indicating that MUC2
is critical for colonic protection [ J]. Gastroenterology, 2006,
131(1): 117-129. DOI: 10.1053/j. gastro. 2006. 04. 020.
Bevins CL, Salzman NH. Paneth cells, antimicrobial peptides and
maintenance of intestinal homeostasis [ J]. Nat Rev Microbiol,
2011, 9(5) : 356-368. DOI: 10. 1038/nrmicro2546.

Pullan RD, Thomas GA, Rhodes M, et al. Thickness of adherent

mucus gel on colonic mucosa in humans and its relevance to colitis



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 809 —

[78]

[79

[

[80]

[81]

[82]

(84

N

[85]

[86]

[87

[

[88]

[89]

[92]

[J]. Gut, 1994, 35(3) ; 353-359. DOI; 10.1136/gut.35.3.353.
Kinchen J, Chen HH, Parikh K, et al. Structural remodeling of
the human colonic mesenchyme in inflammatory bowel disease
[J]. Cell, 2018, 175(2): 372-386. el7. DOI. 10. 1016/j.
cell. 2018. 08. 067.

Chang JT. Pathophysiology of inflammatory bowel diseases [J]. N
Engl ] Med, 2020, 383 (27): 2652-2664. DOI. 10. 1056/
NEJMra2002697.

Leaphart CL, Tepas JJ 3rd. The gut is a motor of organ system
dysfunction [ J]. Surgery, 2007, 141(5): 563-569. DOI. 10.
1016/j. surg. 2007.01. 021.

Vg, Atk B BRI A B 507 (1], AR EIEER
2R, 2016, 2(1): 16-20. DOI:10_3877/cma. j. issn.
2096-1537.2016.01.005.

Elting LS, Cooksley C, Chambers M, et al. The burdens of cancer
therapy. Clinical and economic outcomes of chemotherapy-induced
mucositis [ J]. Cancer, 2003, 98 (7). 1531-1539. DOI; 10.
1002/ ¢ner. 11671.

Gillmore JD.
[ J]. Nat Rev
Gastroenterol Hepatol, 2009, 6(10) : 608-617. DOI. 10. 1038/
nrgastro. 2009. 147.

Sattianayagam PT, Hawkins PN, Systemic

amyloidosis and the gastrointestinal tract

Onuora S. Abnormal gut transit linked to gastrointestinal symptoms
in SSc [ J]. Nat Rev Rheumatol, 2020, 16(12) : 668. DOI: 10.
1038/s41584-020-00537-3.

McMahan ZH, Tucker AE, Perin J, et al. The relationship between
gastrointestinal transit, Medsger Gl severity, and UCLA GIT 2. 0
symptoms in patients with systemic sclerosis [ J/OL]. Arthritis Care
Res (Hoboken ), (2020-10-16) [2021-09-29 |. https:/ doi. org/10.
1002/ acr. 24488.

Uppal V, Kreiger P, Kutsch E. Eosinophilic gastroenteritis and
colitis: a comprehensive review [ J]. Clin Rev Allergy Immunol,
2016, 50(2) : 175-188. DOI. 10.1007/s12016-015-84894.
Walker MM, Potter M, Talley NJ. Eosinophilic gastroenteritis and
other eosinophilic gut diseases distal to the oesophagus [ J].
Lancet Gastroenterol Hepatol, 2018, 3(4) . 271-280. DOI. 10.
1016/52468-1253 (18 )30005-0.

LA R LR 0 0 2 A RS R (D]
fZed, 2007, 27(11) . 756-757.

AR PRy AR R AR R AL, PR R A 2T AR 2 0 22,
A MR R IR IBYTIETE (2019 4E) [J]. A RhEE i Ze
A&, 2020, 19(9) . 768-775. DOI. 10. 3760/cma. j. cnl114798-
20200706-00785.

A, M, VPR, SF. B IREROEE S AR 255 M
FBHEER AR [T]. shARf ek, 2010, 30(6):
413415. DOI;10.3760/cma. j. issn. 0254- 1432.2010.06.017.
Gyires K, Laszlo SB, Lazar B, et al.

HhAEH

Similar and distinct
mechanisms in the protective processes of upper and lower
gastrointestinal tract [ J]. Curr Pharm Des, 2018, 24 (18) .
1936-1946. DOI. 10.2174/1381612824666180516101531.
Shindo K, lizuka M, Sasaki K, et al. Sucralfate prevents the
delay of wound repair in intestinal epithelial cells by hydrogen
peroxide through NF-kappaB pathway [ J]. J Gastroenterol, 2006,
41(5) : 450461. DOI. 10.1007/500535-006-1787-0.

[93] L&, ZEFH, BRIUY, 55 FRBREREEN LI ME B 57 174K
RHEHGRGE [T]. B Bwis, 2016, 21(3) ; 151-155. DOIL:
10.3969/j. issn. 1008-7125.2016. 03004.

[94] HAUE, FJRAX, Y0 LL. Bafm] DUARAn S nas 3 FrEck BUNg
RN 401 1 B 3 B B A AR AP AT (0] RN R R R
2019,58(5) :382-384. DOI. 10. 3760/cma. j. issn. 0578-1426.
2019.05.010.

[95] Hirakawa T, Rokutan K, Nikawa T, et al. Geranylgeranylacetone
induces heat shock proteins in cultured guinea pig gastric mucosal
cells and rat gastric mucosa [ J]. 1996,
111(2) : 345-357. DOI: 10. 1053/ gast. 1996. v111. pm8690199.

[96] Umegaki E,

Geranylgeranylacetone,,

Gastroenterology ,
Kuramoto T, Kojima Y, et al
a gastromucoprotective drug, protects
against NSAID-induced esophageal, gastroduodenal and small
intestinal mucosal injury in healthy subjects: a prospective
randomized study involving a comparison with famotidine [ J].

2014, 53 (4). 283-290. DOI. 10. 2169/

internalmedicine. 53. 1572.

Intern Med,

[97] Tarnawski AS, Chai J, Pai R, et al. Rebamipide activates genes
encoding angiogenic growth factors and Cox2 and stimulates
angiogenesis: a key to its ulcer healing action? [J]. Dig Dis Sci,
2004, 49(2): 202-209. DOI: 10. 1023/b; ddas. 0000017439.
60943. 5c¢.

[98] Kyoi T, Oka M, Noda K, et al. Phosphodiesterase inhibition by a
gastroprotective agent irsogladine; preferential blockade of cAMP
hydrolysis [ J]. Life Sci, 2004, 75(15) : 1833-1842. DOI: 10.
1016/j. Ifs. 2004. 03. 022.

[99] Kuramoto T, Umegaki E, Nouda S, et al. Preventive effect of

irsogladine or omeprazole on non-steroidal anti-inflammatory drug-

induced esophagitis, peptic ulcers, and small intestinal lesions in
humans, a prospective randomized controlled study [J]. BMC
gastroenterol, 2013, 13 85. DOI: 10.1186/1471-230X-13-85.

[ 100 ] Kinoshita M, Tamaki H. Possible mechanism of increase in gastric
mucosal PGE2 and PGI2 generation induced by ecabet sodium, a
novel gastroprotective agent [ J]. Dig Dis Sei, 1997, 42(1) : 83-
90. DOI:; 10.1023/a:1018885005109.

[101] ey, $RZE0G, PR, REEnEEE S HSPT0 fiP RS 4
B (1], W TR oA 2k, 2014, 23 (1) :50-53.
DOI:10.3969/j. issn. 1006-5709.2014.01.014.

[102] J5#0, dsc i, 85, 4. 3 ikmR By SIS R B0 Ma B
ML TR (1], H e 2 M 2 g ik, 2013, 22(9):
890-893. DOI:10.3969/j. issn. 1006-5709.2013.09.017.

[103] Gyires K. Gastric mucosal protection: from prostaglandins to gene-
therapy [J]. Curr Med Chem, 2005, 12(2). 203-215. DOI.
10.2174/0929867053363478.

[104 ] Achamrah N, Déchelotte P, Coéffier M. Glutamine and the
regulation of intestinal permeability: from bench to bedside [ J].
Curr Opin Clin Nutr Metab Care, 2017, 20(1): 8691. DOI:
10. 1097/MCO. 0000000000000339.

[105] Xiong L, Huang X, Li L, et al. Geranylgeranylacetone protects
against small-intestinal injuries induced by diclofenac in patients
with rheumatic diseases: a prospective randomized study [ J]. Dig
Liver Dis, 2015, 47(4) : 280-284. DOI. 10.1016/j. dld. 2015.
01.005.



— 810 —

AR b 275 2021 4F 12 J145 41 %5 12 5 Chin J Dig, December 2021, Vol. 41, No. 12

[106 ] Watari I, Oka S, Tanaka S, et al. Effectiveness of polaprezinc for
low-dose aspirin-induced ~small-bowel mucosal injuries as
evaluated by capsule endoscopy: a pilot randomized controlled
study [ J]. BMC gastroenterol, 2013, 13 108. DOI; 10. 1186/
1471-230X-13-108.

[107] Ota K, Takeuchi T, Kojima Y, et al. Preventive effect of ecabet
sodium on low-dose aspirin-induced small intestinal mucosal
injury: a randomized, double-blind, pilot study [ J]. BMC
Gastroenterol, 2019, 19 (1): 4. DOI. 10. 1186/s12876-018-
0923-7.

[108] Iwai T, Ichikawa T, Kida M, et al. Protective effect of
geranylgeranylacetone against loxoprofen sodium-induced small
intestinal lesions in rats [ J]. Eur J Pharmacol, 2011,
652(1/2/3) ; 121-125. DOI. 10. 1016/]. ejphar. 2010. 11. 020.

[109] Bk, MR, EifF, 55 HnIRERXT R S AT 2 254 G/
I FEEA R R BLE [J]. e e Aeak, 2021, 41(3) .
183-189. DOI:10.3760/cma. j. ¢cn311367-20200722-00453.

[110] Kamei K, Kubo Y, Kato N, et al. Prophylactic effect of
irsogladine maleate against indomethacin-induced small intestinal
lesions in rats [ J]. Dig Dis Sci, 2008, 53 (10): 2657-2666.
DOI: 10.1007/510620-008-0199-9.

[111] Omatsu T, Naito Y, Handa O, et al. Reactive oxygen species-
quenching and  anti-apoptotic  effect of polaprezinc on
indomethacin-induced small intestinal epithelial cell injury [J]. J
Gastroenterol, 2010, 45(7): 692-702. DOI; 10. 1007/s00535-
010-02139.

[112] Qin Y, Naito Y, Handa O, et al. Heat shock protein 70-
dependent protective effect of polaprezine on acetylsalicylic acid-
induced apoptosis of rat intestinal epithelial cells [ J]. J Clin
Biochem Nutr, 2011, 49 (3). 174-181. DOIL: 10. 3164/jcbn.
11-26.

[113] Levy MM, Baylor MS, Bernard GR, et al. Clinical issues and
research in respiratory failure from severe acute respiratory
syndrome [ J]. Am J Respir Crit Care Med, 2005, 171(5) : 518-
526. DOI: 10. 1164/rcem. 200405-621 WS.

[114] Sousa-Uva M, Head SJ, Milojevic M, et al. 2017 EACTS
guidelines on perioperative medication in adult cardiac surgery
[J]. Eur J Cardiothorac Surg, 2018, 53(1): 5-33. DOI. 10.
1093/ ejcts/ ezx314.

[115] %8, 2=, kD7, 5. JUathx1g ﬁ%‘fﬁﬁm*ﬁ
B 277 G R AR ST BR [T R A, 2021,
41(Z1) . 27-32. DOI. 10. 3760/cma. j. c¢n311367-20210718-
00390.

[116] &0%, B, Irie K, % N ERRE A SUG AP 255 Ji
BRI A BRIAYT AR MRS R ITAL [T]. PRI iR,
2013, 33(4): 231-234. DOI:10.3760/ cma. j. issn. 0254-1432.
2013.01.004.

[117 ] Nadatani Y, Watanabe T, Suda W, et al. Gastric acid inhibitor
aggravates indomethacin-induced small intestinal injury via
reducing Lactobacillus johnsonii [ J]. Sci Rep, 2019, 9 (1)
17490. DOI. 10.1038/s41598-019-53559-7.

[118] Washio E, Esaki M, Maehata Y, et al. Proton pump inhibitors
increase incidence of nonsteroidal anti-inflammatory drug-induced

small bowel injury; a randomized, placebo-controlled trial [ J].

Clin Gastroenterol Hepatol, 2016, 14 (6) . 809-815. el. DOI:
10.1016/j. cgh. 2015.10. 022.

[119 ] Targownik LE, Thomson PA. Gastroprotective strategies among
NSAID users: guidelines for appropriate use in chronic illness
[J]. Can Fam Physician, 2006, 52(9) ; 1100-1105.

[120] Chan FK, Abraham NS, Scheiman JM, et al. Management of
patients on nonsteroidal anti-inflammatory drugs: a clinical
practice recommendation from the First International Working
Party on gastrointestinal and cardiovascular effects of nonsteroidal
anti-inflammatory drugs and anti-platelet agents [ J]. Am J
Gastroenterol, 2008, 103 (11) . 2908-2918. DOI. 10. 1111/j.
1572-0241. 2008. 02200. x.

[121] 4195, @i, £y, &5 AESE AT R 255 BN b K bk B
B A E AL R 25T HOR [D]. AR A, 2014,
34(10) ; 680-685. DOI;10.3760/cma. j. issn. 0254-1432.2014.
10. 006.

[122] Tarnawski AS, Ahluwalia A. Increased susceptibility of aging
gastric mucosa to injury and delayed healing: clinical implications
[J]. World J Gastroenterol, 2018, 24 (42) . 47214727. DOI.
10. 3748/ wjg. v24. i42.4721.

(123] 55, BEEVE. HUl/MIGE YT 5 808 s 4 05 KB 1 i
R [J]. R AWMk Zes, 2012, 20(17) ; 1489-1494.

[124] Elad S, Cheng KKF, Lalla RV, et al. MASCC/ISOO clinical
practice guidelines for the management of mucositis secondary to
cancer therapy [ J]. Cancer, 2020, 126(19) : 4423-4431. DOI,
10. 1002/ ¢ner. 33100.

[125] Scheppach W, Loges C, Bartram P, et al. Effect of free glutamine
and alanyl-glutamine dipeptide on mucosal proliferation of the
human ileum and colon [ J]. Gastroenterology, 1994, 107(2)
429-434. DOI. 10.1016/0016-5085(94)90168-6.

[126] Van Der Hulst RR, Van Kreel BK, Von Meyenfeldt MF, et al.
Glutamine and the preservation of gut integrity [ J]. Lancet,
1993, 341(8857) : 1363-1365. DOI. 10.1016/0140-6736(93)
90939-e.

[127] Daniele B, Perrone F, Gallo C, et al. Oral glutamine in the
prevention of fluorouracil induced intestinal toxicity: a double
blind, placebo controlled, randomised trial [ J]. Gut, 2001,
48(1): 28-33. DOI: 10.1136/gut. 48.1.28.

[128 ] Zhou Q, Verne ML, Fields JZ, et al. Randomised placebo-
controlled trial of dietary glutamine supplements for postinfectious
irritable bowel syndrome [ J]. Gut, 2019, 68 (6): 996-1002.
DOI. 10. 1136/ gutjnl-2017-315136.

[129] Pugh JN, Sage S, Hutson M, et al. Glutamine supplementation
reduces markers of intestinal permeability during running in the
heat in a dose-dependent manner [ J]. Eur J Appl Physiol, 2017,
117(12) ; 2569-2577. DOI; 10.1007/s00421-017-37444.

[130] Singer P, Blaser AR, Berger MM, et al. ESPEN guideline on
clinical nutrition in the intensive care unit [ J]. Clin Nutr, 2019,
38(1): 48-79. DOI; 10.1016/j. clnu.2018.08.037.

[131] Wang B, Wu G, Zhou Z, et al. Glutamine and intestinal barrier
function [J]. Amino Acids, 2015, 47(10) ; 2143-2154. DOI;
10. 1007/500726-014-1773 4.

[132] B3, 2, AR, % BRI A MORLIK &5 B R R T
g R IEIREEE [J]. BURE Y 5K, 2016,



AR A2 AR 2021 AR 12 55 41 #5512 3] Chin J Dig, December 2021, Vol.41, No. 12

— 811 —

31(11): 1741-1745. DOI. 10. 7501/j. issn. 1674-5515. 2016.
11.013.

[133] SRz, ZoARtit. B Ik & BB A5 10 T I P AR 2R R e
RABEREIT RO 2o i [1]. BURTHAL XA A 897,
2016, 21 (4): 640-642. DOI: 10. 3969/j. issn. 1672-2159.
2016.04.045.

[134] EZIHARBRIGRE =D R 0 (L), BRI E RS
Biiia I (GECA) |, rh AR PR 2 e TH AL 2 70 2 Wi 11 IR AT
B, 45 TP A TR AR R 5 B R 1 L LR L
(2019 4F, Bifg) [J]. s MARE, 2019, 39(5): 310-
316. DOI: 10.3760/cma. j. issn. 0254-1432.2019. 05. 008.

[135] Piper DW. A comparative overview of the adverse effects of
antiulcer drugs [ J]. Drug Saf, 1995, 12(2). 120-138. DOI;
10.2165/00002018-199512020-00005.

[136] Lam SK, Hu WH, Ching CK. Sucralfate in Helicobacter pylori
eradication strategies [ J]. Scand J Gastroenterol Suppl, 1995,
210 8991.

[137 ] Mcnulty CA, Gearty JC, Crump B, et al. Campylobacter pyloridis
and associated gastritis ; investigator blind, placebo controlled trial
of bismuth salicylate and erythromycin ethylsuccinate [ J]. Br
Med J (Clin Res Ed) , 1986, 293 (6548) : 645-649. DOI: 10.
1136/bmj. 293. 6548. 645.

[ 138 ] Marshall BJ, Goodwin CS, Warren JR, et al. Prospective double-
blind trial of duodenal ulcer relapse after eradication of
Campylobacter pylori [ J]. Lancet, 1988, 2(8626/8627) : 1437-
1442. DOI: 10.1016/s0140-6736( 88)909294.

[139] Sun Q, Liang X, Zheng Q, et al. High efficacy of 14-day triple
therapy-based, bismuth-containing quadruple therapy for initial
Helicobacter pylori eradication [ J]. Helicobacter, 2010, 15(3) .
233-238. DOI. 10.1111/j.1523-5378.2010.00758. x.

[140] Zhang W, Chen Q, Liang X, et al. Bismuth, lansoprazole,
amoxicillin and metronidazole or clarithromycin as first-line
Helicobacter pylori therapy [J]. Gut, 2015, 64 (11): 1715-
1720. DOI. 10. 1136/ gutjnl-2015-309900.

[141] Gisbert JP, Romano M, Gravina AG, et al. Helicobacter pylori
second-line rescue therapy with levofloxacin- and bismuth-

containing quadruple therapy, after failure of standard triple or

non-bismuth quadruple treatments [ J]. Aliment Pharmacol Ther,
2015, 41(8) : 768-775. DOI; 10. 1111/apt. 13128.

[142] Tan B, Luo HQ, Xu H, et al. Polaprezinc combined with
clarithromycin-based triple therapy for Helicobacter pylori-
associated gastritis; a prospective, multicenter, randomized
clinical trial [ J/OL]. PLoS One, 2017, 12 (4): e0175625
(2017-04-13) [2021-09-29 ]. https:/doi. org/10. 1371/ journal.
pone. 0175625.

[143] Kashimura H, Suzuki K, Hassan M, et al. Polaprezinc, a
mucosal protective agent, in combination with lansoprazole,
amoxycillin and clarithromycin increases the cure rate of
Helicobacter pylori infection [ J]. Aliment Pharmacol Ther, 1999,
13(4) . 483487. DOI. 10.1046/j. 1365-2036. 1999. 00510. x.

[144 ] Mccarville JL, Chen GY, Cuevas VD, et al. Microbiota
metabolites in health and disease [ J]. Annu Rev Immunol,
2020, 38: 147-170. DOI. 10. 1146/annurev-immunol-071219-
125715.

[145] Zhang HL, Li WS, Xu DN, et al. Mucosa-reparing and
microbiota-balancing therapeutic effect of Bacillus subtilis
alleviates dextrate sulfate sodium-induced ulcerative colitis in mice
[J]. Exp Ther Med, 2016, 12 (4): 2554-2562. DOI. 10.
3892/etm. 2016. 3686.

[146] Guo L., Meng M, Wei Y, et al. Protective effects of live combined
B. subtilis and e. faecium in polymicrobial sepsis through
modulating activation and transformation of macrophages and mast
cells [J]. Front Pharmacol, 2018, 9: 1506. DOI. 10. 3389/
fphar. 2018. 01506.

[147 ] Bifk, 075, et A2 4k X D R VL AR AL AL R 52 R
[J]. HepaRlZei, 2019, 58(11) ; 845-848. DOL: 10.3760/
cma. j. issn. 0578-1426.2019. 11.016.

[148] Koh A, De Vadder F, Kovatcheva-Datchary P, et al. From
dietary fiber to host physiology: short-chain fatty acids as key
bacterial metabolites [ J]. Cell, 2016, 165 (6): 1332-1345.
DOI: 10.1016/]. cell. 2016.05.041.

(ks H #7:2021-09-30)
EsT R

PEORN(EE E

iR FSREMX — AR & A2 5 = B

YEY AR R AR S BB I A A OB I A i, B h AR B 2 S 2 AR — R P 15 (R R AR B TR . (D A

PR I e B SCRR R UG B 941 SR A 2 5 SCRRE SO R IB T HE BUA b AT REAF1E S SE AR ) Z AL, (H 1 46 ST )
EERE N R AR o BT SORS A (45 B2 I 20 58 5 I I2 Wb A B17 36 158 19 A S 2 40K By LR SO
Ve 412 108 2SS A B A — b T4y e e A 2 el ) A0 40 T 4 SO 18] 75— PRI T SCRR o B ol 25 2R SCRR A o 2 T A 45
37 [ A SRS P A A E iR . @) A 1 R SR 2 A 305 AR RS I e 3%, BRAE ORI IR], 753 WA AT P 3% SCBE A 4 b
@ THIEH e AR R 315 i SR AT T — R PR L, (@) LA AR 74 2 S 30 [0 RS 36 3 4> H AR BB A, D
FWIRAFASTEAL B b A 25 Al T, 107 2 5652 P AR R0 R By o () 25 B8 10 IA by SRR AT — A P B BE I, 19 AL
WeH A SE ORI AT A% P A, A A Ak B R T3 1 8 A0 M TP AR e R o 03 0 8 -5 11 3 U7 T AL e A 0
ey, 7 ph b 2 AR A AU AT i Ja PR © — RIS — SR E S F PR A A A b ) b A 3 B S ik 4% DL S
BRI SCHY B o XPZAVEE AR A — 1R TR S B — YISO, 2 AF R e TP AR PR 27 & RPN 28R R AR IR LBt 300k a1
I S AU PN 14 AR ) P T 41





